publishers.

dual user and is not to be disseminated broadly.

ychological Association or one of its allied

ghted by the American Ps

t=4

This document is copyri
This article is intended solely for the personal use of the indi

)

MERICAN
SYCHOLOGICAL
SSOCIATION

>
III‘-l
(et
lIII>
>UD>

Psychological Bulletin

© 2021 American Psychological Association

ISSN: 0033-2909

2021, Vol. 147, No. 5, 504-534

https://doi.org/10.1037/bul0000251

Together, Everyone Achieves More—Or, Less? An Interdisciplinary Meta-

Analysis on Effort Gains and Losses in Teams

Ann-Kathrin Torka, Jens Mazei, and Joachim Hiiffmeier
Department of Psychology, TU Dortmund University

This preregistered meta-analysis theoretically and empirically integrates the two research strands on
effort gains and effort losses in teams. Theoretically, we built on Shepperd’s (1993) framework of pro-
ductivity loss in groups and Karau and Williams’ (1993) Collective Effort model (CEM) and developed
the Team member Effort Expenditure model (TEEM), an extended Expectancy X Value framework
with the explicit addition of an individual work baseline. Empirically, we included studies that allowed
calculating a relevant effect size, which represents the difference between an individual’s effort under
individual work and under teamwork conditions. Overall, we included 622 effect sizes (N = 320,632).
We did not find a main effect of teamwork on effort. As predicted, however, multilevel modeling
revealed that the (in-)dispensability of the own contribution to the team performance, social comparison
potential, and evaluation potential moderated the effect of teamwork versus individual work on
expended effort. Depending specifically on the level of (in-)dispensability and the potential to engage in
social comparisons, people showed either effort gains or losses in teams. As predicted, we also found
that people’s self-reports indicated effort gains when they had objectively shown such gains, whereas
their self-reports did not indicate effort losses when they had shown such losses. Contrary to our
hypotheses, team formation (i.e., ad hoc vs. not ad hoc teams) and task meaningfulness did not emerge
as moderators. Altogether, people showed either effort gains or losses in teams depending on the spe-
cific design of teamwork. We discuss implications for future research, theory development, and team-
work design in practice.

Public Significance Statement

This meta-analysis revealed that teamwork is neither motivating nor demotivating per se. We found
that the way in which teamwork is designed determines whether people show more or less effort
during teamwork as compared with individual work. For more effort during teamwork to emerge,
people need to have an indispensable contribution to the team performance or be able to compare
themselves with moderately stronger teammates.

Keywords: effort gains, effort losses, groups, meta-analysis, teams

Is working together with others a motivating experience—one
that leads people to “go the extra mile”? Or, rather, is working to-
gether with others a demotivating experience, such that people are
prompted to let others do the hard work for them? How working
in a team' influences people’s effort is among the oldest research
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questions in psychology (Kohler, 1926; Ringelmann, 1913).
Teamwork is also omnipresent in everyday life, as people work in
teams, for instance, in organizational (Hollenbeck et al., 2012),
educational (e.g., cooperative learning; Slavin, 2011), and sports
(Reinboth & Duda, 2006) settings. Thus, a comprehensive under-
standing of how teamwork affects people’s effort is needed.

Much research has focused on the effect of working in a team
versus working alone on expended effort and also on how this
effect is moderated. The often-observed effort losses in teams (i.e.,
lower effort during teamwork vs. individual work) are a long-
standing phenomenon (Karau & Wilhau, 2020), and the notion
that effort losses prevail during teamwork (e.g., Karau & Wil-
liams, 1993; Latané et al., 1979) has long dominated thinking
about effort in teams (cf. Karau & Wilhau, 2020; Larson, 2010).
This notion is still prominent, as is reflected in widely used

"In Tine with pertinent conventions, we use the terms group and team
interchangeably (e.g., Devine & Philips, 2001; Kozlowski & Bell, 2003).
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psychology textbooks (e.g., Aronson et al., 2010; Crisp & Turner,
2020). By contrast, the phenomenon of effort gains (i.e., higher
effort during teamwork vs. individual work) has received more
research attention only in recent years (Kerr & Hertel, 2011;
Weber & Hertel, 2007).

The research strands on effort gains (Weber & Hertel, 2007)
and losses (Karau & Williams, 1993) have been meta-analyzed
separately in the past, and the two strands remained mostly disinte-
grated. This disintegration is problematic because key questions
on effort expenditure during teamwork have remained unan-
swered: For instance, do people typically show effort losses, so
that this phenomenon is still predominantly studied and observed
in the literature? Alternatively, has research of and evidence for
effort gains caught up with research on effort losses? Furthermore,
are effort gains and losses attributable to different levels of the
same moderators (e.g., the [in-]dispensability of the own contribu-
tion; Hertel et al., 2000; Kerr & Bruun, 1983) or to different mod-
erators (e.g., missing evaluation potential leading to effort losses
vs. social support by fellow members leading to effort gains; Har-
kins & Jackson, 1985; Hiiffmeier et al., 2014)? Moreover, how
can the tipping points—from effort losses in teams to comparable
effort levels in teamwork and individual work and from such com-
parable effort levels to effort gains in teams—be explained? Alto-
gether, we need to better understand and to more precisely predict
when effort gains or losses occur during teamwork.

Our meta-analysis offers four contributions: First, we explore
whether research still emphasizes and mostly reveals effort losses.
For instance, Larson (2010; p. 19) stated that the “literature on small-
group performance gives rather strong emphasis to the weaknesses
of groups while largely ignoring their strengths.” Similarly, Kerr and
Tindale (2004; p. 625) concluded that “the ubiquitous finding across
many decades of research . . . is that groups usually fall short of rea-
sonable potential productivity baselines—in Steiner’s terminology,
they exhibit process losses.” Especially for individual effort in teams,
Karau et al. (2000; p. 179; see also Karau & Wilhau, 2020) echoed
this notion: “while motivation losses in groups have been fairly eas-
ily to identify and replicate, the search for motivation gains in groups
has been far more elusive.” To illuminate whether research still
emphasizes and primarily reports effort losses, we go beyond the
prior meta-analyses on either effort losses (Karau & Williams, 1993)
or effort gains (Weber & Hertel, 2007) by analyzing the whole litera-
ture on individual motivation within teams.

Second, we extend Shepperd’s (1993) framework of productivity
loss in groups and Karau and Williams’ (1993) Collective Effort
model to explain the full spectrum of effort-related findings, ranging
from effort gains to effort losses in teams. Given the lack of research
on effort gains available at the time, the two prior approaches
focused on explaining effort losses. Yet, with our extended frame-
work—termed the Team member Effort Expenditure model
(TEEM)—we cannot only make general predictions about the
direction of moderating effects (i.e., more vs. less effort) but also
more precise predictions about when people show (a) effort gains,
(b) comparable effort levels in teamwork and individual work, or
(c) effort losses. We realize this greater precision in the TEEM by
explicitly adding an individual work baseline, as individual work
is the relevant comparison standard for assessing expended levels
of effort during teamwork and as effort expenditure during indi-
vidual work also varies depending on situational features. The

TEEM carefully elaborates on the consequences of the added base-
line of individual work. Moreover, the TEEM organizes and sub-
sumes relevant theories (e.g., Social Comparison Theory; Festinger,
1954) and, thereby, overall provides a parsimonious overarching
account of effort in teams (see Tindale et al., 2012; for another exam-
ple of the search for parsimony in small group research).

Third, we examine a potential dissociation between objectively
and subjectively measured effort. Prior research (e.g., Karau & Wil-
liams, 1993; Williams et al., 1981) has suggested that people might
not provide accurate self-reports of their objectively assessed effort
losses in teams. Yet, Karau and Williams (1993) only found incon-
sistent related results, and the meta-analysis on effort gains by Weber
and Hertel (2007) did not examine a potential analogous dissociation
at all. Learning more about such a possible dissociation for both
effort gains and losses is relevant, however, because it could point to
differences between the two phenomena: People may be unwilling
or unable to report their objectively assessed effort losses, whereas
they may accurately report their effort gains. We thus provide new
insights into this issue.

Fourth, we generally provide an updated overview of the
research domain, which informs additional questions. For instance,
whereas older studies were mostly conducted in the laboratory (see
Karau & Williams, 1993; Kerr & Hertel, 2011), recent studies were
often conducted in field settings (e.g., Hiiffmeier et al., 2017; Lount
& Wilk, 2014). Thus, we examine whether laboratory findings gen-
eralize to field settings, and we do so with many more effect sizes
than were available for prior meta-analyses (i.e., from k = 178 in
Karau & Williams, 1993; and k£ = 122 in Weber & Hertel, 2007; to
k = 622 in our meta-analysis). Likewise, we include research from a
variety of disciplines (e.g., different psychological disciplines, be-
havioral medicine, business, and economics). Finally, we identify
key directions for future research and provide practical guidance for
the design of teamwork.

Theoretical Background

Widely accepted definitions of teams share the following ele-
ments: (a) teams comprise two or more individuals, who (b) work
in the real or imagined presence of others, (c) share a common
goal, and (d) are interdependent in their outcomes (i.e., they com-
bine their inputs to form a single team product; e.g., Kozlowski &
Bell, 2003; Larson, 2010).2 We focus on the difference between
effort spent on a collective task and effort spent on an individual
or a coactive task. A collective task is performed in a team (Karau
& Williams, 1993). In contrast, an individual task is performed
without the real or imagined presence of others,’ and a coactive
task is performed in the real presence of others performing the

2 Because we do not restrict our analyses to organizational settings and
include laboratory studies as well as studies from sports and educational
contexts, we do not consider the criterion of a shared organizational context
(see Kozlowski & Bell, 2003; Marks et al., 2001).

3 Our included primary studies hardly ever realized “true” individual
conditions without the physical presence of others (k = 84). For most
individual conditions, at least an experimenter was physically present (k =
281). For all other individual conditions (k = 214), it was unclear whether
there were other people present. Thus, as in studies using a coactive
baseline, many studies using an individual baseline also control for
people’s arousal (see Zajonc, 1965).
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same task but without a common goal or outcome interdependence
(Karau & Williams, 1993).

The construct of motivation explains the direction, intensity,
and persistence of people’s behavior (Geen, 1995; Larson, 2010).
Research on individual motivation within teams typically focuses
on the intensity and persistence of behavior. These two aspects
concern people’s effort expenditure, either via trying to accom-
plish “more during a fixed period of time (intensity)” (Larson,
2010; p. 259) or via “working longer at a given task (persistence)”
(Larson, 2010; p. 259). Research typically utilizes simple tasks to
examine people’s effort expenditure, such as holding a weight
above a trip rod (Hertel et al., 2000) or clapping as loudly as possi-
ble (Harkins et al., 1980). There are both individual- (e.g., obtain/
maintain a positive self-concept) and group-based (e.g., achieve a
favorable group performance) reasons for people to expend effort
during teamwork, yet expending effort can also be costly (e.g.,
unpleasant or uninteresting), both physically and psychologically.
Thus, people make decisions on their effort expenditure depending
on the features of their current work situation—be it a teamwork
or an individual situation—to avoid depleting their personal
resources (cf. Hobfoll, 1989; Meijman & Mulder, 1998; Sackett
et al., 1988).

The Team Member Effort Expenditure Model

Currently, there is no suitable framework that makes precise
predictions on the full spectrum of effort-related phenomena dur-
ing teamwork (i.e., from effort losses via comparable effort to
effort gains during teamwork). Extant accounts such as the Collec-
tive Effort model (CEM; Karau & Williams, 1993) or the analysis
of productivity loss in performance groups by Shepperd (1993)
clearly have merit in explaining the emergence and reduction of
effort losses in teams. Yet, because they originally focused on
explaining effort losses in teams (cf. Karau & Williams, 1993;
Shepperd, 1993), they leave unexplained the two critical tipping
points in the effort-related spectrum during teamwork: (a) the con-
ditions under which effort losses in teams turn into comparable
effort levels in teamwork and individual work and (b) the condi-
tions under which comparable effort levels turn into effort gains in
teams. Therefore, we build on, further specify, and extend Shep-
perd’s (1993) analysis and the CEM (Karau & Williams, 1993)
to obtain a framework that allows making precise predictions on
the full spectrum. Thus, the TEEM, the resulting extended Ex-
pectancy X Value framework, focuses not only on the causes of
effort losses but also—and very explicitly—on the causes of
effort gains.* Moreover, the TEEM guides the derivation of our
hypotheses, organizes our meta-analytic findings, and helps to
identify new avenues for future research.

Shepperd (1993) conceptualized contributing effort during
teamwork as a social dilemma (see also Stroebe & Frey, 1982;
Kerr, 1983): Provided that other team members contribute suffi-
cient effort for securing a good team outcome, the behavior that is
best for an individual team member is withholding effort, as doing
so helps the team member to save resources (e.g., Hobfoll, 1989;
Meijman & Mulder, 1998). Yet, if all team members withhold
effort, a poor outcome for the team may result.

Shepperd’s (1993) analysis and the CEM (Karau & Williams,
1993) are based on Expectancy X Value theory (e.g., Tolman,
1932; Vroom, 1964). Shepperd (1993) focused on three factors to

organize and explain findings on effort losses in teams: (a) the
value that team members attach to the behavior they perform during
teamwork and to the outcome of teamwork, (b) the perceived con-
tingency between team member’s behavior and the outcome, and
(c) the perceived physical and/or psychological costs of contribut-
ing to teamwork.”> Shepperd (1993; cf. Karau & Williams, 1993)
argued that positive changes to any one of the three factors—
increasing the perceived value of the behavior or the outcome,
strengthening the perceived contingency between behavior and out-
come, or reducing the perceived costs of contributing—address the
described social dilemma and, thereby, increase team members’
willingness to contribute effort.

In our TEEM, we extend the valuable approaches not only by
Shepperd (1993) but also by Karau and Williams (1993) to explain
the full spectrum of effort-related findings during teamwork®:
First, we explicitly integrate the relevant baseline of working indi-
vidually (and, where applicable, working coactively) into each fac-
tor of Shepperd’s (1993) framework.” Hereby, we obtain a
framework that allows making precise predictions on team mem-
ber effort—particularly on the above noted two central tipping
points® (for an overview, see Table 1). In keeping with Expectancy
X Value approaches (e.g., Tolman, 1932; Vroom, 1964) and their
extensions to teamwork (e.g., Karau & Williams, 1993; Shepperd,
1993), we also assume a multiplicative linkage between the
TEEM factors: Thus, the motivational impact of one particular
factor can be even enabled (e.g., Hiiffmeier et al., 2012), reduced
(e.g., Shepperd & Taylor, 1999), or augmented (e.g., Earley,
1989) by another factor. As a second extension of the prior
approaches, and also building on Karau and Wilhau (2020), the

4 Karau et al. (2000, p. 182) and Karau and Wilhau (2020, pp. 33-34)
also extended the CEM to the domain of effort gains in teams. In these
extensions, they refer to the valence of the outcomes in individual work and
also to the instrumentality of individual work as relevant baseline
information, which is similar to our proposed extension. Yet, the authors
only refer cursorily to individual work, and they do not fully develop it as a
central element of their extended Expectancy X Value framework. Thus,
we build on and fully articulate this valuable idea by explicating previously
implicit assumptions on the role of individual (and coactive, where
applicable) work for the emergence of all types of effort-related findings
during teamwork (see Table 1).

5 Given the parsimony of Shepperd’s (1993) framework, we rely on his
terminology. Yet, the CEM factors can be located therein: Shepperd’s (1993)
expectancy component subsumes the CEM’s expectancy component and its
three instrumentality facets, and the value and the cost component reflect
different facets of the CEM’s valence component. Please also note that there
is only little empirical work on the more differentiated facets of the CEM
(Karau & Williams, 1993), such as the relationship between team and
individual outcomes.

6 We stress that the CEM has been used to explain both effort gains and
effort losses in teams (e.g., Hiiffmeier et al., 2017; Williams & Karau,
1991). This application has been successful in that the predicted effects
were observed, yet there remained uncertainty, for instance, regarding the
precise conditions under which comparable effort levels in team and
individual work turn into effort gains in teams. This uncertainty is
especially evident in the study by Hiiffmeier et al. (2017), in which the
authors did not make precise predictions as to which team members show
comparable effort levels and which show effort gains. This uncertainty
exists because the reference to individual work (or coactive work, where
applicable) in the CEM had not yet been fully developed.

7 Our theoretical extension of extant Expectancy X Value models of
team member motivation is, of course, also applicable to the CEM.

8 Please note that we use tipping points as a stylized term to describe the
analyses. It is not an exact measure of net performance.
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The Team Member Effort Expenditure Model (TEEM; Building on Karau & Williams, 1993; Shepperd, 1993) With the Addition of an

Individual Work Baseline

Effect

Expectancy component

Value component

Cost component

Effort gains are predicted if team
members . . .

Comparable effort levels during
teamwork and individual work are
predicted if team members . . .

Effort losses are predicted if team
members . . .

... perceive the relationship between

their behavior and the outcome as
stronger during teamwork than
individual work.

Example: indispensability among

later relay swimmers (Hiiffmeier
et al., 2020).

.. perceive the relationship between

their behavior and the outcome as
comparable during teamwork and
individual work.

Example: working on an additive

task without information about co-
worker’s ability or effort (Hardy
& Crace, 1991).

.. perceive the relationship between

their behavior and the outcome as
weaker during teamwork than
individual work.

Example: dispensability of individ-

ual contributions (free riding; Kerr
& Bruun, 1983).

... perceive the value of the behav-
ior and/or the outcome as higher
during teamwork than individual
work.

Example: continuous social compari-
son with a slightly superior fellow
team member (Hertel et al., 2008).

... perceive the value of the behav-
ior and/or the outcome as compa-
rable during teamwork and
individual work.

Example: offering a small group in-
centive while individual contribu-
tions are not identifiable
(Shepperd & Wright, 1989).

.. perceive the value of the behav-
ior and/or the outcome as weaker
during teamwork than individual
work.

Example: nonidentifiability of con-
tributions (social loafing; Latané
etal., 1979).

... perceive the cost/benefit ratio
of effort expenditure as more
favorable during teamwork than
during individual work.

Example: social compensation
among stronger team members
(Williams & Karau, 1991).

.. perceive the cost/benefit ratio
of effort expenditure as compara-
ble during teamwork and individ-
ual work.

Example: convincing team mem-
bers that their fellow members’
efforts will be equitable (Jackson
& Harkins, 1985).

.. perceive the cost/benefit ratio
of effort expenditure as less
favorable during teamwork than
during individual work.

Example: effort reduction as a
response to free-riding fellow
members (sucker effect; Kerr,

1983).

Note.

We use Shepperd’s (1993) terminology given its parsimony (for a detailed explanation, see footnote 5). To keep Table 1 as simple as possible, we

only mention individual work as relevant baseline. Yet, if studies use coactive work as control condition, working coactively serves as baseline.

TEEM explains the ulterior personal tendencies, drives, and
motives that underlie team members’ reduction, maintenance, or
increase in effort during teamwork (see also Hertel & Hiiffmeier,
2020).

To make precise predictions on team member effort, it is
according to the TEEM, first, essential to realize that effort ex-
penditure during individual work also varies depending on situa-
tional features. For instance, these include self-efficacy, the
perceived relationship between individual efforts and individual
outcomes, or the presence of others (Karau & Williams, 1993;
Shepperd, 1993). In turn, comparing teamwork situations to indi-
vidual work (or coactive work, where applicable) highlights the
multitude of veraciously social processes that are not available
during individual work (e.g., “hiding in the crowd”; Davis, 1969;
or being evaluated by fellow members; Harkins & Jackson, 1985).
This analysis reveals that, relative to individual work, teamwork
can yield higher or lower benefits of contributing effort, a height-
ened or reduced perceived relationship between the members’
behavior and the outcome, and higher or lower costs. These
insights (see also Karau et al., 2000; p. 182) explain why people
can even show effort gains (see Table 1).

The TEEM’s rationale also allows for identifying the tipping
points mentioned above. To identify the tipping point from effort
losses to equivalent effort levels during team and individual work,
factors are decisive that change in teamwork versus individual
work (e.g., a weaker relationship between individual behavior and
resulting outcomes during teamwork vs. during individual work).
Moreover, factors are equally relevant that play a role only in one
(e.g., teamwork), but not in the other situation (e.g., individual
work), such as a low identifiability of individual contributions that

only applies to teamwork. Likewise, to identify the tipping point
from equivalent effort levels to effort gains, factors are decisive
that change in teamwork versus individual work (e.g., a stronger
relationship between individual behavior and resulting outcomes
in teamwork as compared with individual work; see Karau et al.,
2000). Factors are also decisive that occur only in one, but not in
the other situation (e.g., social comparison with a moderately
stronger fellow member during teamwork).

Another important insight that follows from the TEEM is that
contributing effort does not always pose a social dilemma, which
is in contrast to Shepperd’s (1993) analysis. In certain teamwork
situations, such as when social comparison is possible during
teamwork, the individual and collective interests are aligned (i.e.,
both the individual and the team benefit from high effort of the
focal member). This insight again helps to explain why people
even show effort gains during teamwork.

Based on the TEEM, we predict that effort gains emerge, for
instance, if team members perceive more value in contributing
effort during teamwork as compared with individual work (see Ta-
ble 1). To illustrate, when team members could continuously com-
pare their own performance to the performance of a moderately
superior fellow member in the study by Hertel et al. (2008), they
received social comparison information that was not available dur-
ing individual work, rendering contributing effort more valuable.
Furthermore, we predict that comparable effort levels during team-
work and individual work emerge, for instance, if team members
perceive comparable value in contributing effort during teamwork
and individual work (see Table 1). The prospect of expecting a
small team incentive while the own contribution is not identifiable
exemplifies this constellation (Shepperd & Wright, 1989). Finally,
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we predict that effort losses in teams emerge, for instance, if team
members perceive a behavior—outcome relationship that is less
strong during teamwork as compared with individual work (see
Table 1). The classic study by Kerr and Bruun (1983) demonstrat-
ing free-rider effects when the individual contribution during
teamwork was dispensable illustrates this tenet.

The Present Research

Based on the TEEM, we expect that the impact of teamwork
versus individual work on effort is affected by different modera-
tors. Thus, most of our hypotheses concern moderators of the team
versus individual main effect on expended effort.’

(In-)Dispensability of the Own Contribution

The relation between individual and team performance (see ex-
pectancy component, Table 1) concerns the (in-)dispensability of
the own contribution to the team performance (Weber & Hertel,
2007). Indispensability perceptions can result, for instance, from
being the weaker team member under conjunctive task demands
(i.e., the weakest member determines the team performance;
Steiner, 1972) or the stronger team member under disjunctive task
demands (i.e., the strongest member determines the team perform-
ance; Steiner, 1972), or working late or last during sequential
teamwork (e.g., Hiiffmeier et al., 2017; Hiiffmeier & Hertel,
2011b). When the own contribution is perceived as indispensable,
the behavior—outcome relationship can be stronger than during
individual work. Thus, we expect people to show effort gains
(e.g., Gockel et al., 2008; Hiiffmeier et al., 2020). Because team
outcomes impact not only the focal individual team member, and
because people “often care about making a positive difference in
other people’s lives” (Grant, 2007; p. 393), a prosocial motive
may underlie effort gains. Members then not only make a “proso-
cial” difference (Grant, 2007; Grant & Berry, 2011) but also
obtain or maintain a positive self-concept (i.e., seeing oneself as
competent, helpful, and socially valued). By contrast, if the rela-
tion between individual and team performance is weaker during
teamwork than individual work or if it is even absent (i.e., the own
contribution is perceived as dispensable), then we expect effort
losses to emerge (e.g., Erev et al., 1993; Kerr & Bruun, 1983).
This expected finding may be attributable to people’s drive to save
resources when their contribution is not needed (see Hobfoll,
1989).

Hypothesis 1a: Team members expend more effort the more in-
dispensable as compared with dispensable the own contribution
to the team performance is.

Hypothesis 1b: Specifically, team members exhibit effort gains
when the own contribution to the team performance is
indispensable.

Hypothesis 1c: Team members exhibit effort losses when their
own contribution to the team performance is dispensable.
Social Comparison Potential

Following Social Comparison Theory (SCT; Festinger, 1954),
we argue that being able to compare the own performance to the
performance of a moderately stronger teammate provides a benefit

that is not available during individual work (see value component,
Table 1), resulting in effort gains. This benefit is attributable to the
desire for positive self-evaluation—a core principle of SCT: Peo-
ple strive to meet or exceed their teammates’ performance because
such social comparisons can result in a favorable reputation, feel-
ings of success, and self-affirmation, whereas performing worse
can lead to reduced status, frustration, and feelings of failure (Her-
tel & Hiiffmeier, 2020; Karau & Wilhau, 2020). Social compari-
son thus serves to enhance one’s self-concept (Gregg & Sedikides,
2018; Karau & Wilhau, 2020). The satisfaction of the need for
competence (Deci & Ryan, 1980; Ryan & Deci, 2000) is another
motive underlying the benefit of social comparisons. As another
process at the group level, the CEM suggests that collective work
triggers effort gains when it offers team outcomes relevant to self-
evaluation (Karau & Williams, 1993; see also Goethals & Darley,
1987; Tajfel & Turner, 1979). In sum, people should show effort
gains when social comparisons are possible (Kerr et al., 2007).
This effect may be less likely, however, when the performance
dimension is personally irrelevant or when discrepancies between
team members are too large (Festinger, 1954; see also Messé et
al., 2002)."°

Conversely, when social comparisons are not possible during
teamwork, people cannot obtain relevant self-knowledge or vali-
date themselves (see Festinger, 1954) by expending much effort
during teamwork (Hertel & Hiiffmeier, 2020; Karau & Wilhau,
2020). In such situations, the behavior—outcome relation can also
be less pronounced than during individual work, so that we expect
effort losses to emerge (Lount & Wilk, 2014). Altogether:

Hypothesis 2a: Team members expend more effort when social
comparison during teamwork is possible as compared with not
possible.

Hypothesis 2b: Specifically, team members exhibit effort gains
when social comparison is possible.

Hypothesis 2c¢: Team members exhibit effort losses when social
comparison is not possible.

Social comparison is an intraindividual process whereby indi-
viduals compare their performance to that of others (e.g., Harkins
et al., 2000; Parker, 2001). Yet, there are also other sources of an
evaluation, like the experimenter or a teammate. Contrary to social
comparison, being evaluated by others is an interindividual pro-
cess. Unfortunately, extant studies typically did not distinguish

* We preregistered our hypotheses and research questions on the Open
Science Framework (OSF; https://osf.io/c6djr/?view_only=fbb8cf9ad(0994
cd3aleOdbece31d80b0). We have a first set of main hypotheses, which we
believed we could test because we were aware that enough pertinent
primary studies existed that allowed for such tests. These main hypotheses
are presented in this article. We preregistered two additional sets of
hypotheses. The first of these sets specifies effects that are more complex
than simple moderator effects (i.e., three-way interaction effects).
Following the preregistration, we report the related analyses only in the
online supplemental material available on the OSF. Hypotheses of the
second of these sets are reported in the article if there were enough studies
available to conduct robust analyses, which was only the case for task
meaningfulness. Otherwise, the related analyses are reported in the online
supplemental material available on the OSF.

19 Because of a lack of studies varying the discrepancy in ability, we
could not examine this variable as a moderator.
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between the potentials for social comparison and evaluation (for
exceptions, see Szymanski & Harkins, 1987, 1993), although they
are theoretically distinct. Thus, we elaborate on evaluation poten-
tial below.

Evaluation Potential

Evaluation potential is given when the own individual input is iden-
tifiable to the self, the experimenter, or a teammate, and a comparison
standard is given (Harkins & Jackson, 1985; Harkins, & Szymanski,
1989). When working in a team, individual contributions are often not
identifiable (Williams et al., 1981). Thus, people can receive neither
credit nor blame for their performance, and they may not perceive the
need to work hard (Williams et al., 1981). Thus, when evaluation is
not possible, team members can ‘“hide in the crowd” (Davis, 1969)
and they cannot be held accountable for poor performance (see value
component, Table 1). Thus, withholding effort is less costly during
teamwork as compared with individual work, so that we expect effort
losses to emerge in these situations (Harkins & Jackson, 1985). Con-
versely, when evaluation is possible, others can sanction a bad per-
formance (Williams et al., 1981), which implies costs, so that people
should be hesitant to lower their efforts. Thus, avoiding sanctions by
maintaining one’s efforts can make the costs of contributing to team-
work comparable to individual work. Yet, unless team members can
realistically expect to receive additional benefits (e.g., credit or praise),
we do not assume evaluation potential to yield effort gains. This
assumption is consistent with results showing that punishment does
not increase effort beyond a control condition and decreases intrinsic
motivation (Schnake, 1991). Altogether:

Hypothesis 3a: Team members expend more effort when there
is evaluation potential during teamwork as compared with
when there is no evaluation potential during teamwork.

Hypothesis 3b: Specifically, team members exhibit effort losses
when there is no evaluation potential.

Team Formation

Working with familiar team members may increase effort. As
noted by Karau and Williams (1993; p. 685), when “working with
highly respected coworkers, exerting high levels of effort may
lead to self-satisfaction, approval from the team, or other impor-
tant outcomes.” Yet, both Shepperd (1993) and Karau and Wil-
liams (1993) do not explain in detail why such outcomes matter.
Thus, we draw from Self-Determination Theory (SDT; Deci &
Ryan, 2011) and Social Identity Theory (SIT; Hogg & Abrams,
2003; Tajfel & Turner, 1979) to provide such explanations. SDT
(Deci & Ryan, 2011) proposes that people are especially moti-
vated in situations that fulfill their need for relatedness, and SIT
(Hogg & Abrams, 2003) suggests that performing well as a group
can provide group members with a positive (social) identity. Thus,
when working with friends or other highly respected coworkers
(Karau & Williams, 1993), people can satisfy their need for relat-
edness, as performing well can help foster valued relationships
(see value component, Table 1). Similarly, higher levels of social
identification accompany a “desire to obtain, maintain, or enhance
a positive self-identity through the achievements of groups, teams,
or social categories that one belongs to or identifies strongly with”
(Karau & Wilhau, 2020; p. 17).

Conversely, in ad hoc teams, people do not expect future inter-
actions and thus are less able to satisfy their need for relatedness.

Additionally, in ad hoc teams, a good team outcome does not
enhance a positive self-identity, because the individual does not
(strongly) identify with a group of strangers (Hogg & Abrams,
2003; Shepperd, 1993). Thus, people’s efforts should be lower in
ad hoc teams than in teams not formed ad hoc (e.g., for supporting
findings, see Karau & Hart, 1998; Karau & Williams, 1997). We
therefore predict:

Hypothesis 4: Team members expend more effort when they
work in teams that have not been formed ad hoc (e.g., sports
teams; when working with friends or coworkers) as compared
with when they work in ad hoc teams (e.g., groups of
strangers).'!

Task Meaningfulness

Task meaningfulness “concerns the value of the task goal or
purpose, judged in relation to the individual’s own ideals or stand-
ards. In other words, it involves the individual’s intrinsic caring
about a given task” (Thomas & Velthouse, 1990; p. 672; see also
Shepperd, 1993; p. 71). The more meaningful a task is to a team
member, the higher should the valence of the task be (see value
component, Table 1). Because task valence moderates the impact
of teamwork versus individual work on effort (Karau & Williams,
1993; Shepperd, 1993), people should expend more effort when
they perform a meaningful as compared with a less meaningful
task. More specifically, if a team task is more meaningful than an
analogous individual task—for instance, because it affects more
than the focal team member (Hackman & Oldham, 1975; Hertel et
al., 2018) or because team members can make a positive impres-
sion on others by performing well (see Schleu et al., 2019)—effort
gains in teams should result. This finding is likely because people
working on a personally meaningful task can fulfill, obtain, or
maintain a positive social identity (Hogg & Abrams, 2003) or sat-
isfy their need for relatedness (Deci & Ryan, 1980; Ryan & Deci,
2000) by performing well.

Although we expect task meaningfulness to increase people’s
effort, working on less meaningful tasks may not necessarily lead
to effort losses. Whereas being able to satisty a psychological
need can, quite obviously, be a motivating experience, working on
a less meaningful task may simply have limited implications for
people’s needs, and, thus, may not decrease their effort below the
effort expended during individual work. Altogether:

Hypothesis 5a: Team members expend more effort during
teamwork when they perform a meaningful as compared with a
less meaningful task.

Hypothesis 5b: Specifically, team members exhibit effort gains
when the task is meaningful.

Comparison Baseline

To assess the magnitude of effort gains in teams, individual and
coactive baselines need to be distinguished. During individual
work, people typically work alone or in the presence only of an

T An anonymous reviewer noted that our preregistered hypothesis was
mistakenly formulated as a main effect of team type. Thanks to this helpful
comment, we changed the formulation of this hypothesis in this article.
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experimenter (Karau & Williams, 1993), which makes social com-
parisons impossible. Yet, others are present and work on the same
task during coactive work (Karau & Williams, 1993). When coac-
tive tasks serve as the baseline, effort gains might be less pro-
nounced or even absent as social comparisons (i.e., a benefit) are
possible in both collective and coactive tasks (effort gains, then,
can only be driven by other processes, e.g., indispensability;
Weber & Hertel, 2007). Thus, we predict:

Hypothesis 6: When social comparison during teamwork is
possible, effort gains will be higher in studies comparing indi-
vidual work with teamwork as compared with studies compar-
ing coactive work with teamwork.

Measurement of Effort Losses

Prior research (e.g., Karau & Williams, 1993; Williams et al.,
1981) suggested that people may not provide accurate self-reports
of their objectively assessed effort losses. This dissociation
between subjective and objective effort measures may be due to
social desirability concerns, for instance (Crowne & Marlowe,
1964; Edwards, 1957). Interestingly, the dissociation may also
provide insights into the processes through which a certain level of
effort emerges: Karau and Williams (1993; p. 685) mention that,
depending on the situation, people either intentionally choose a
certain level of effort or “respond automatically to a preexisting
effort script.” If people automatically respond to a script, they may
be unaware of their actual effort expenditure and, thus, unable to
report it accurately. A dissociation between objectively measured
effort losses and people’s self-reports, thus, might also suggest
that effort losses result from automatic processes. In line with this
idea, studies found that educating people about social loafing and
asking them to avoid it did not help to prevent social loafing (Hud-
dleston et al., 1985; Nilsen et al., 2014). Altogether, we predict:

Hypothesis 7: In studies finding effort losses on objective meas-
ures, subjective measures (i.e., team members’ self-reported
effort) either do not indicate effort losses (i.e., an effect size that
does not differ from zero) or at least less pronounced effort
losses as compared with the effort losses observed with objec-
tive measures.

Measurement of Effort Gains

When team members show effort gains, they need to regulate
and monitor their effort expenditure (e.g., Carver & Scheier, 2001)
as they actively increase their effort beyond their typical level (i.
e., effort spent during individual work; see Sackett et al., 1988).
This change in effort could, for example, take the form of going
beyond the own pain threshold when performing a physical task
(e.g., Cohen et al., 2010; Hertel et al., 2000). As such bodily reac-
tions (e.g., muscular tension, fatigue, or pain) provide feedback,
people likely are aware of their increased effort (via interoception;
Craig, 2002), so that they should be able to accurately report their
effort.

Hypothesis 8: In studies finding effort gains on objective meas-
ures, subjective reports about effort also indicate effort gains
(i.e., an effect size that positively differs from zero).

Research Questions

We preregistered open research questions (RQs) when we could
not derive clear hypotheses (e.g., when alternative hypotheses
were equally plausible). The first RQ concerns a main effect of
working in a team as compared with working individually or coac-
tively. Given the many determinants of effort (see our hypotheses
above), it is unclear whether teamwork—on average and across
different contexts—increases or decreases effort. Thus, we ask:

RQ 1: Does teamwork on average result in effort gains or effort
losses in teams?

Prior research used both physical and cognitive tasks. On the
one hand, effort gains may be stronger in physical versus cognitive
tasks, as the relationship between behavior and the outcome may
be clearer (i.e., holding a weight above a trip rod vs. generating
ideas in a brainstorming task). Additionally, performance on cog-
nitive tasks is bounded by general cognitive abilities, which may
limit the emergence of effort gains (e.g., Mangos & Steele-John-
son, 2001; Maynard & Hakel, 1997). On the other hand, physical
tasks (e.g., holding a bar; Hertel et al., 2000) are often simple so
that people may become less motivated (Jackson & Harkins, 1985;
Karau & Williams, 1993). Similarly, effort losses may be stronger
either for cognitive tasks as people’s cognitive limitations may be
demotivating or for physical tasks as people are less motivated to
perform a boring task (Jackson & Harkins, 1985; Karau & Wil-
liams, 1993). Thus, it is unclear whether and how the task type
affects people’s effort.

RQ 2: Are effort gains stronger in studies employing physical
as compared with cognitive tasks?

RQ 3: Are effort losses stronger in studies employing cognitive
as compared with physical tasks?

Pertinent research used both between- (e.g., Cymek, 2018; Ying
et al., 2014) and within-subjects designs (e.g., Hiiffmeier et al.,
2017; Wittchen et al., 2007). On the one hand, within-subjects
designs entail the risk that, in laboratory studies, people may
change their behavior “due to cues about what constitutes appro-
priate behavior” (i.e., demand effects; Zizzo, 2010; p. 75). There
may also be unwanted carry-over effects from one condition to
another (e.g., order effects; Krosnick & Alwin, 1987; see also
Charness et al., 2012). Thus, within-subjects designs may be less
suited to detect existing effects of teamwork on effort. Yet, within-
subjects designs tend to have higher statistical power than
between-subjects designs (Charness et al., 2012; Mullet & Chas-
seigne, 2018), potentially rendering within-subjects designs more
suitable to detect existing effects of teamwork on effort. Thus, we
ask:

RQ 4: Which effect does the study design (between- vs. within-
subjects design) have on effort in teams?

Field studies have recently been increasingly conducted (e.g.,
Hiiffmeier et al., 2017; Lount & Wilk, 2014). Thus, we compare
laboratory studies with field studies and ask:

RQ 5: Which effect does the study setting (field vs. laboratory)
have on effort in teams?
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We also examine gender differences. Women may show particu-
larly strong effort gains when their individual contribution to the
team performance is indispensable (Weber & Hertel, 2007; Weber et
al., 2009) because being other-oriented is part of the female gender
role (Eagly, 1987; Eagly & Karau, 2002). The possibility of compar-
ing one’s own performance with the performance of a teammate
allows for competition (Hertel et al., 2008; Moede, 1914). Thus, fol-
lowing their agentic gender role, men might be more prone to social
comparison processes than women (Schwartz & Rubel, 2005; Weber
et al., 2009). Altogether, men and women might differ in their pro-
pensity to show these two processes (see also Hypotheses 10a, 10b,
11a, and 11b in the online supplementary materials available on the
OSF), but we do not have a clear a priori hypothesis about the overall
effect of gender on effort in teams.

RQ 6: Which effect does gender have on effort in teams?

We further examine gender differences when people’s own contri-
butions are dispensable. On the one hand, when the own contribution
to the team performance is dispensable, it is not necessary and may
be costly to expend high levels of effort (Karau & Williams, 1993).
Thus, people should generally show effort losses, so that women and
men might not differ from each other. On the other hand, “women’s
behavior seems to be more motivated by group-oriented interests
such as building or maintaining harmonious and stable relationships”
(Weber et al., 2009; p. 733). Thus, women might be less likely to
show effort losses than men, even if their own contribution is dispen-
sable. The gender-related findings by Karau and Williams (1993)
support this latter assumption. Altogether, we ask:

RQ 7: Do men exhibit stronger effort losses than women when
their own contribution to the team performance is dispensable?

Finally, the presence of teammates is another relevant factor.
When teammates are physically present as compared with absent,
there may be a higher potential for evaluation and for social com-
parisons. Thus, team members might expend more effort when
teammates are present (cf. Hypotheses 2a and 3a above). Still, a
converse prediction could also be derived. For instance, Postmes
et al. (1998; p. 697) argue that anonymity “can actually reinforce
group salience and conformity to group norms.” Thus, a possible
group norm to exhibit high effort could become more influential
when teammates are absent, resulting in more effort as compared
with when teammates are physically present.

RQ 8: Do team members expend more effort when their team-
mates are physically present as compared with when they are
absent?

Method

We preregistered this project on the OSF. Online supplemental
materials, including additional analyses and the full dataset, are
publicly available under https://osf.io/c6djr/?view_only=fbb8cf9a
d0994cd3aleOdbece31d80bO0.

Literature Search

We searched relevant literature on effort gains and losses in
teams by using multiple strategies. First, we reviewed studies

included in previous meta-analyses on this topic (Herbst & Mas,
2015; Karau & Williams, 1993; Weber & Hertel, 2007). Second,
we conducted electronic literature searches with Version 8.7.3 of
the Web Content Extractor (http://www.newprosoft.com, Copy-
right (C) 2004 — 2018 Newprosoft) in the following databases:
Academic Search Premier, Business Source Premier, EconlLit,
ERIC, PsycARTICLES, PsycINFO, PSYNDEX, and SocINDEX
via EBSCOhost; ABI/INFORM, Dissertations & Theses Global,
and SOCA via ProQuest. For our search string, we used search
terms used in previous pertinent meta-analyses (Herbst & Mas,
2015; Karau & Williams, 1993; Weber & Hertel, 2007) and key-
words from other relevant articles (e.g., studies that are included
in these meta-analyses; e.g., Lount, Park, et al., 2008). The follow-
ing search string was used: Motivation AND (“social loafing” OR
“kohler effect” OR “kohler effect” OR “social comparison” OR
“free rider” OR “sucker effect” OR “social laboring” OR “social
compensation” OR “social dispensability” OR “social indispens-
ability” OR “instrumentality” OR “collective effort model” OR
“social competition” OR “exergame*” OR “active video game*”
OR shirking OR “peer effect*”) NOT (health OR “social
facilitation™).

Third, we searched the literature via Google Scholar. In this
additional search, owing to the immanent technical restrictions,
the following shorter string had to be used: motivation OR effort
OR performance + gain OR loss + group OR team - health -
“social facilitation.” Because of the extremely large number of
records in Google Scholar, we adjusted the search strategy: Fol-
lowing Reed and Baxter (2009), we stopped our search via Google
Scholar when the rate of newly included literature was less than
1% (i.e., when we did not find any new relevant literature in 100
records). We included all citations up to a cutoff date of January
16, 2019; which yielded an initial search result of 3,560 citations.

Fourth, we conducted a “forward search” via Google Scholar
with all included studies, and, fifth, we searched the reference lists
of included studies for additional research. Sixth, we hand-
searched articles published since October 1993 (when Karau &
Williams’s, 1993, meta-analysis appeared) in the following jour-
nals: Academy of Management Journal, European Journal of
Social Psychology, Group Dynamics: Theory, Research, and
Practice, Group Processes & Intergroup Relations, Journal of
Applied Social Psychology, Journal of Experimental Social Psy-
chology, Journal of Personality and Social Psychology, Personal-
ity and Social Psychology Bulletin, and Small Group Research.
Seventh, we hand-searched the reference lists of a recent hand-
book on effort gains and losses in teams (Karau, 2020).

Eighth, to search for unpublished or “gray” literature on the
topic, we sent requests for unpublished data via mailing lists to the
German Psychological Society (DGPs) and the European Associa-
tion of Social Psychology (EASP). Furthermore, we posted
requests on the Web sites of the European Association of Work
and Organizational Psychology (EAWOP), the Human Resources
Division of the Academy of Management (AOM), the Society for
Industrial and Organizational Psychology (SIOP), and the Society
for Personality and Social Psychology (SPSP). We also shared the
request on social media accounts (i.e., Facebook, LinkedIn groups,
and Twitter) of the Interdisciplinary Network for Group Research
(INGRoup), the EAWOP, and the EASP. Moreover, we contacted
12 experts in small group research personally to request
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unpublished studies. We included unpublished studies from the
aforementioned sources until January 24, 2020.

Altogether, these combined efforts yielded 3,689 potentially eli-
gible studies. The first author and one of two different judges inde-
pendently checked half of these studies’ titles and abstracts for
inclusion. The other half of the abstracts was solely checked by
the first author. Judges were individually trained by the first author
in the manner described by Wilson (2009). Interrater reliability
was high (95% agreement rate). Disagreements were resolved
through discussion. Figure 1 shows the search strategies in a
PRISMA flowchart (Moher et al., 2009).

Criteria for Inclusion and Exclusion

Studies were included in the meta-analysis if they met the fol-
lowing criteria. First, they had to be written in English or German.
Second, they had to allow for a comparison between individuals’
expended effort under individual work and under teamwork condi-
tions (i.e., individual effort on a team task), assessed either objec-
tively or via self-report. We excluded studies that only examined
effort intentions (e.g., Hiiffmeier et al., 2013), social facilitation
(e.g., Zajonc, 1965), or other group processes that are not relevant
for our research question (e.g., coordination, information sharing,
or decision making).'> As noted earlier, we define a team as con-
sisting of two or more individuals who work in the real or imag-
ined presence of others, share a common goal, and are
interdependent in their outcomes (e.g., Kozlowski & Bell, 2003;
Larson, 2010). We used coactive and nominal group tasks as well
as individual work as comparison standards for effort spent during
teamwork. In nominal groups (Taylor, 1954), people work without
the real or imagined presence of others. Their individual inputs are
unknowingly combined to form a single team product.

Third, studies were included if they analyzed data that were not
reported in any other study—thus, some studies had to be excluded
if their data were analyzed more than once (e.g., Neugart &
Richiardi, 2013). Fourth, studies were included if they provided an
effect size or sufficient information to calculate an effect size. If
an article provided insufficient data to calculate an effect size
(e.g., Cymek, 2018), two attempts were made to contact the study
author(s). In total, we contacted 29 authors by email, yielding 16
responses (55%).

Many studies provided more than one effect size (on average
three effect sizes per study) because the difference between effort
spent on collective versus individual tasks was reported, for
instance, in different experimental conditions (e.g., Everett et al.,
1992) or for independent samples (e.g., Cooley, 1991).

Coding of Study Characteristics and Moderators

The first author and a second rater who was blind to the hypoth-
eses coded 10 randomly selected studies independently. All dis-
crepancies were discussed until consensus was reached, and the
coding scheme was subsequently adjusted. After this initial set of
articles, the first author coded all remaining studies. A second
coder (who holds a bachelor's degree in psychology) additionally
coded 25% of the studies (for an analogous approach, see, e.g.,
Asperholm et al., 2019; Fernandes & Garcia-Marques, 2020). The
resulting average interrater reliability was k = .89. Remaining dis-
crepancies were resolved through discussions.

For each study, the following characteristics were coded: (a)
date of publication, (b) publication type (e.g., journal article or
unpublished paper), and (c) subject of the study (i.e., effort gains
in teams, effort losses in teams, or both). At the level of the indi-
vidual effect size, the following characteristics were coded: (d)
setting (i.e., laboratory or field), (e) study design (i.e., within-sub-
jects or between-subjects), (f) reward (i.e., no reward, credits, or
monetary reward; if monetary reward were provided: perform-
ance-related pay or not), (g) number of participants, (h) age of par-
ticipants, (i) type of sample (i.e., children, undergraduates,
employees, or sports teams), and (j) team size.

To test our hypotheses and address our research questions, we
coded the following key variables (for details, see below): (a) (in-)
dispensability, (b) social comparison potential, (c) evaluation
potential, (d) team formation (i.e., ad hoc vs. not ad hoc), (e) task
meaningfulness, (f) comparison baseline (coactive vs. individual),
(g) sex composition of team (i.e., same sex, mixed-sex, or both),
(h) gender of participants, (i) second instrumentality component
(i.e., the relationship between team performance and team out-
comes; see Karau & Williams, 1993), (j) third instrumentality
component (i.e., the relationship between team outcomes and indi-
vidual outcomes), (k) group cohesion, (1) social identification with
team, (m) social support from teammates, (n) social comparison
orientation, (0) Protestant work ethic, (p) culture, (q) physical
presence of the teammate(s), and (r) task type (i.e., physical, cog-
nitive, perceptual, or evaluative).

The coding of (in-)dispensability was based on information on
(a) the team task structure, (b) the uniqueness of individual inputs,
and (c) the expectation of coworker ability and effort. The team
task structure concerns Steiner’s (1972) typology of group tasks
(i.e., additive, conjunctive, or disjunctive). The uniqueness of
inputs indicates whether inputs of individual members are redun-
dant (i.e., they can be compensated by other team members; e.g.,
in rope pulling or shouting tasks; see, e.g., Czyz et al., 2016;
Thompson et al., 1980) or unique (i.e., they cannot be compen-
sated; e.g., in some brainstorming tasks; see Harkins, 1987).
Expectations of coworker ability and effort refer to researchers’
manipulations of coworker ability and effort (e.g., participants of-
ten received bogus feedback about their partner’s ability; e.g.,
Kerr, 1983).

(In-)dispensability was, for example, coded as “indispensable”
when people were inferior members in a conjunctive task (e.g.,
Hertel et al., 2000), superior members in a disjunctive task (e.g.,
Kerr, 1983), or a member performing late or last in a sequential
task (e.g., Hiiffmeier & Hertel, 2011b); when members had a
unique input to the team performance (e.g., Harkins & Petty,
1982); or when they worked on an additive task with a low-ability/
low effort coworker (Williams & Karau, 1991). (In-)dispensability
was, for example, coded as “dispensable” when people were

21 many of our included primary studies, effort under teamwork
conditions was examined by studying individuals working in dyads on easy
tasks that did not require coordination of individual inputs and that did not
offer the possibility of cognitive stimulation (k = 288). Moreover, even if
teams were larger and if there were minimal coordination requirements in
other studies (e.g., in swimming relays, see, for instance, Hiiffmeier et al.,
2017), it is rather unlikely that coordination losses or coordination gains
affected the observed results. Thus, the observed effects on performance
are most likely attributable to individuals’ effort in teams and not to other
team processes like coordination or cognitive stimulation.
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Figure 1
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inferior members in a disjunctive task (e.g., Kerr, 1983), when a
member performed first or early in a sequential task (e.g., Hiiffme-
ier & Hertel, 2011b), when members had a redundant input to the
team performance (e.g., Harkins & Petty, 1982), or when working
on an additive task with a high-ability coworker (e.g., Hart et al.,
2004).

We coded (in-)dispensability in two different ways, reflecting
an increasing resolution. First, we coded it dichotomously as “in-
dispensable” versus “dispensable” (see above), which corresponds
to the operationalization in many primary studies. This dichoto-
mous variable is included as one of the key moderators in all our
main analyses (see the Results section). Second, we coded (in-)

dispensability as a variable with three levels (i.e., highly indispen-
sable, moderately indispensable, and dispensable). This coding
reflects the fact that many studies (e.g., Hiiffmeier et al., 2017;
Osborn et al., 2012) had more than two (in-)dispensability levels.
Moreover, this coding allows us to examine tipping points in effort
(that is, the tipping point where effort gains in teams change to
comparable effort levels in teamwork and individual work and the
tipping point where comparable effort levels in teamwork and
individual work change to effort losses in teams). The complete
coding strategy for the two ways of coding (in-) dispensability can
be found in the online supplementary materials available on the
OSF (see Tables S1 and S2).
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Regarding social comparison potential, we coded it as “given”
when participants’ own individual contribution and the individual
contribution of a teammate were both identifiable. In all other
cases, we coded social comparison potential as “not given.” We
also coded social comparison potential in two different ways,
again reflecting an increasing resolution. First, we coded it dichot-
omously as “given” versus “not given” (see above), which corre-
sponds to the operationalization in many primary studies. This
dichotomous variable is again included as one of the key modera-
tors in all our main analyses (see the Results section). Second, we
coded social comparison potential as a variable with three levels
(i.e., no social comparison potential, low salience of social com-
parison potential, and high salience of social comparison poten-
tial). This coding may again allow us to examine tipping points in
effort. The complete coding strategy can again be found in the
online supplementary materials available on the OSF (see Tables
S3 and S4).

Similarly, we coded evaluation potential as “given” when par-
ticipants’ outputs were identifiable to either the self, the experi-
menter, or a teammate, and when there was also a reference
standard given that allowed for comparisons. In all other cases, we
coded evaluation potential as “not given.” It is reasonable to theo-
retically distinguish between the potential to be evaluated by
others (i.e., one of the main facets of evaluation potential) and the
potential for self-evaluation (i.e., social comparison; for this con-
ceptual distinction, see, e.g., Szymanski & Harkins, 1993, 1987).
Unfortunately, however, most included studies typically did not
distinguish between the potential for evaluation and the potential
for social comparison. Thus, it was not possible to fully empiri-
cally distinguish evaluation potential from social comparison
potential (see also the Results section).

Furthermore, regarding feam formation, we coded teams as “ad
hoc teams” when participants were strangers and as “not ad hoc
teams” when they were friends (e.g., Van Dick et al., 2009) or
teammates on previously existing teams (e.g., Schleu et al., 2019).
We further coded task meaningfulness based on the definition by
Thomas and Velthouse (1990). Thus, we coded task meaningful-
ness as high if there was a reason to assume that an individual
intrinsically cared about the task, which was given in three types
of situations. In the first type of situation, people choose to per-
form the task regularly (e.g., athletes performing their chosen
sport; e.g., Hiiffmeier et al., 2017). If people regularly choose to
perform a task in their everyday lives, then it can be assumed that
the task has meaning to them (i.e., they like doing it). In the sec-
ond type of situation, researchers provided the subjects with a ra-
tionale for viewing the task as especially important (e.g., Brickner
et al., 1986; Williams & Karau, 1991). In some cases, researchers
directly manipulated the subjects’ personal involvement. A ration-
ale given was, for instance, that the task would directly influence
their school-life (e.g., Brickner et al., 1986) or that performance
on the task was related to intelligence (e.g., Williams & Karau,
1991). In the third type of situation, subjects were selected based
on their likely intrinsic interest in the task (e.g., Petty et al., 1985),
which was derived from participants’ characteristics (i.e., from
personality variables). An example for this situation is people high
in need for cognition working on a brainstorming task (e.g., Petty
et al., 1985). In all other cases, we coded task meaningfulness as
“low.”

Finally, we coded whether studies compared teamwork with
individual work or with coactive work. We assigned the code
“coactive comparison” when performance-related social compari-
sons with another participant were possible during individual
work. We assigned the code “individual comparison” when such
social comparisons were not possible during individual work.

Because not all primary studies reported sufficient information
for each moderator, we had some missing values. Thus, we coded
each moderator as a variable with three categories (e.g., for [in-]
dispensability: dispensable, indispensable, and missing informa-
tion). To perform our metaregression analyses, we dummy-coded
all moderator variables (Field, 2013). For all dummy variables, the
reference category denoted that the moderator was not given (e.g.,
dispensable). The first dummy variable (called, for instance, [in-]
dispensability) denoted whether the moderator was given (e.g.,
“indispensable” was coded with 1), and the second dummy vari-
able (called, for instance, [in-]dispensability missing) denoted
whether there were missing values for the moderator (e.g., missing
information was coded with 1).

Computation of Effect Sizes

If reported, team members’ individual performance—assessed
either objectively (i.e., via objective performance in a task) or sub-
jectively (i.e., self-reported effort)—was used as an indicator of
individuals’ effort. If individual outcomes were not reported (e.g.,
Diehl & Stroebe, 1991; Experiment 4; Williams et al., 1981), we
used joint performance outcomes achieved by teams as compared
with a coactive baseline to compute effect sizes. Some articles
directly reported a Cohen’s d or Hedges’ g (k = 15). For the other
effect sizes, we first computed the standardized mean difference
(Cohen’s d) representing the difference between effort spent on a
collective task and an individual task for between-subjects and
within-subjects study designs. We then converted the obtained
standardized differences to Hedges’ g to correct for a potential
bias in small samples (Borenstein, 2009; Borenstein et al., 2009).
The variance of each effect size was computed according to the
formulas given by Borenstein (2009). If means and standard devia-
tions were not available, Hedges” ¢ was computed from ¢ statistics
(k=37) or F statistics (k = 2) via the respective formulas given by
Borenstein (2009). In studies with difference scores from individ-
ual and team trials (e.g., Griffith et al., 1989; Hallmark & Downs,
1987), we assessed changes in effort using Cohen’s dz (Cohen,
1988; Lakens, 2013), which represents the standardized difference
between a mean and a specified value. Here, dz is operationalized
as the standardized difference between team trials and individual
trials: dz = Mgitrerence/ SDaifferences OF assessed via ¢ statistics, dz =
t/\/ (N). Using the correction factor J, we then transformed these
dz values to Hedges’ g. When studies provided separate effect
sizes for different conditions (e.g., men and women; high and low
indispensability), we extracted these effects separately.

We computed our dependent variable by subtracting the effort
spent on an individual task from the effort spent on a collective
task. A positive sign of Hedges’ g in the current meta-analysis
thus denotes more effort spent on a collective task than on an indi-
vidual task (i.e., effort gains in teams). Conversely, a negative sign
of Hedges’ g denotes less effort spent on the collective task than
on the individual task (i.e., effort losses in teams).
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Multilevel Modeling for Meta-Analysis

As mentioned before, many included studies provided more
than one effect size. To maximize statistical power and to keep all
information about potential moderators, we included—if possible
and available—more than one effect size per study. For this rea-
son, however, there may be dependencies among the effect sizes
contained in the dataset. To account for these dependencies, we
used a multilevel approach in all our meta-analytical procedures,
which addresses the nested structure of our data (e.g., Raudenbush
& Bryk, 2002; Van Den Noortgate & Onghena, 2003). Level 1
specifies the individual effect sizes and their variances. Level 2
specifies moderators at the measurement level (e.g., [in]dispens-
ability or social comparison potential). On this level, the effect
sizes are regressed on our included moderators. Finally, Level 3
specifies moderators (i.e., study characteristics such as the subject
of the study or year of publication) at the study level (for a similar
approach, see Bijmolt & Pieters, 2001; Freund & Kasten, 2012).

In the current multilevel meta-analysis, variance on the level of
both effect sizes and studies, is estimated. In the conditional
model, we thus have two variance components: the variance com-
ponent within a study (i.e., t%) at the effect size level (i.e., Level 1)
and the variance component between studies (i.e., ¢*) at the study
level (i.e., Level 3). We performed our analyses with the software
HLM 6.08 (Raudenbush et al., 2004).

Results

Our analyses included M = 158 studies with k = 622 effect sizes
(N = 320,632 participants), of which 121 (76.58%) were published
and 37 (23.42%) were not published. Characteristics of the
included studies are summarized in Table 2. These studies were
published between 1974 and 2019 (M = 2000.60, SD = 12.00).
They include various types of samples, mostly undergraduates
(k = 438), but also members of sports teams (k = 66), regular
employees (k = 30), and children (k = 9). Thus, the age of our
included participants ranged from children of 3.5 years to elderly
people of 70.3 years, M = 21.75, SD = 7.39. Further, although our
sample stems primarily from the United States (k = 341), it also
includes effect sizes from Africa (i.e., South Africa), Asia (i.e.,
China, Japan, Israel, and Taiwan), Australia, Canada, and Europe
(i.e., France, Germany, Norway, Spain, Poland, and the United
Kingdom).

It is noteworthy that the distribution of effect sizes by study
characteristics and moderators in Table 2 suggests that all modera-
tor categories were generally represented in journal articles as well
as dissertations, in laboratory as well as field settings, and in stud-
ies focusing on effort gains as well as on effort losses. Not surpris-
ingly, the moderators often cluster with the subject of the
respective studies. That is, if a study investigates effort losses, it is
consequential to create the appropriate conditions that cause effort
losses. Thus, some moderators were likely confounded with the
subject of the study (e.g., individual contributions were often dis-
pensable in studies focusing on effort losses, or social comparison
potential was mostly given in studies focusing on effort gains).

Table 2 also suggests a pattern between field studies and not ad
hoc groups as well as between field studies and meaningful tasks.
This is no surprise either because it reflects the situation of teams
in field settings: Deviating from laboratory teams, they are

typically not formed ad hoc and not assigned artificial tasks, but
they already exist before a study and work on longstanding tasks
that are often meaningful. This is also mirrored in our coding of
these moderators. For example, by definition, field studies with
teammates on previously existing (sports) teams were coded as
“not ad hoc” and as working on meaningful tasks (e.g., working in
a relay in their sport, cf. Hiiffmeier & Hertel, 2011b). Thus, as
expected, some moderators were confounded with study character-
istics. However, there were no unexpected confounds of important
moderators with descriptive variables. To test for possible con-
founds between moderators with each other, we offer an assess-
ment of multicollinearity in our analyses (see below), where we
report correlations between our moderators. A summary of all
included studies, including all effect sizes and corresponding cod-
ing information, is provided in the online supplementary materials
available on the OSF (see Tables S8).

Distribution of Effect Sizes

Whereas 573 effect sizes (92.12%) were based on objective
measures, 49 (7.87%) were based on subjective measures (i.e.,
self-reports). Of the 622 effect sizes, 319 effect sizes (51.29%)
were positive, that is, descriptively indicating effort gains (284
and 35 were based on objective and subjective measures, respec-
tively), and 299 (48.07%) were negative, that is, descriptively indi-
cating effort losses (285 and 14 were based on objective and
subjective measures, respectively). Four effect sizes were exactly
0, that is, indicating comparable effort levels in the individual and
the team task (all of these were based on objective measures). Al-
together, the effect sizes ranged from g = —3.98 to g = 2.95. These
descriptive statistics indicate substantial variability in effect sizes,
suggesting that people’s expended effort in teamwork as compared
with individual work strongly varied across situations. Figure 2
shows a caterpillar plot (Viechtbauer, 2010), which also revealed
substantial variability in effect sizes. Regarding the size of the
effects, 138 (22.19%) of the 622 effect sizes were smaller than an
absolute value of g = 0.20 (small effects; Cohen, 1988); 291 effect
sizes (46.78%) ranged from absolute values of g = 0.20 to g = 0.80
(medium effects), and 193 effect sizes (31.03%) exceeded an abso-
lute value of g = 0.80 (large effects).

Bias Tests

To illustrate the distribution of effect sizes and to investigate a
potential publication bias, we inspected the symmetry of a funnel
plot (see Figure 3; Borenstein et al., 2009). When publication bias
is present, the distribution of effect sizes would be asymmetrical
(Borenstein et al., 2009), suggesting that studies reporting either
positive (i.e., effort gains) or negative effect sizes (i.e., effort
losses) were published more frequently. Visual inspection of Fig-
ure 3 did not suggest an asymmetry. Furthermore, the Egger’s test
(Egger et al., 1997) was not significant, z = 0.18, p = .856. Thus,
we did not observe indications of publication bias.

Overall Difference in Effort and Assessment of
Variability

We estimated the unconditional three-level model including all
573 effects sizes based on objective measures, without any
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Caterpillar Plot of the Effect Sizes on Objective Measures
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Note. RE = random effects.

moderators specified in the multilevel model. The individual effect
sizes and their variance are specified at Level 1 (the moderators
are later specified at Level 2, and the study characteristics at Level
3). For all following analyses, we used a full maximum likelihood
estimator. In the unconditional model, the intercept was estimated
at Hedges’ g = —0.04, t = —0.70, p = .485. Thus, there was no
main effect of teamwork versus individual work, which answers
our first research question (RQ 1): Teamwork did not have a moti-
vating or demotivating effect on effort per se.

The variance component t° at the effect size level was estimated
at 0.27, and T was estimated at 0.52, y*(417) = 7,685.38, p < .001.
The variance component ¢ at the study level was estimated at 0.33,
and ¢ was estimated at 0.58, %*(155) = 587.08, p < .001. The I* sta-
tistic was estimated at 99.97%, which suggests considerable hetero-
geneity (Higgins & Thompson, 2002). In line with our theorizing,
these results suggest considerable influences of moderators.

Moderation of Effort

Prior to analyzing the influence of our moderators, we tested for
potential multicollinearity among them. The correlations are shown in
Table 3. Four correlations exceeded an absolute value of .5 (see Table
3), which is seen as a value indicating potential multicollinearity (Bij-
molt et al., 2005). Two of the correlations concerned the moderators’
evaluation potential and social comparison potential (i.e., the correla-
tion between Evaluation Potential and Social Comparison Potential,
and the correlation between Evaluation Potential Missing and Social
Comparison Potential Missing). These correlations were not surprising,
however, because—although being theoretically distinguishable—
social comparison potential was in many primary studies typically
operationalized as being one part of evaluation potential (see the
Method section). The third correlation that exceeded an absolute value
of .5 was the correlation between Team Formation Missing and Social
Comparison Potential Missing. Both of these dummy variables denote
the comparison between missing values and the reference category
(see the Method section). Thus, they do not concern our hypotheses

tests. Accordingly, we did not exclude the variable Team Formation
Missing. The fourth correlation that exceeded an absolute value of .5
was the correlation between Task Meaningfulness'* and Team Forma-
tion. Because most studies did not manipulate team formation or task
meaningfulness, we had to work with proxies for these moderators in
our coding. For instance, we coded team formation as ‘“not ad hoc”
when they were teammates on previously existing (sports) teams (e.g.,
Schleu et al., 2019). We also coded task meaningfulness as “meaning-
ful” when members of sports teams performed their regular sport (e.g.,
Hiiffmeier et al., 2017). Thus, this correlation was not surprising.

To address the multicollinearity, we excluded social comparison
potential in the analyses of evaluation potential, and we excluded
evaluation potential in the analyses of social comparison potential.
Similarly, we excluded task meaningfulness in the analyses of
team formation, and we excluded team formation in the analyses
of task meaningfulness. Furthermore, we checked whether the
multicollinearity affected the results regarding the remaining mod-
erator in the conditional model (i.e., [in-]dispensability). There-
fore, we estimated the conditional model five times: (a) with all
moderators included, (b) without evaluation potential, (c) without
social comparison potential, (d) without team formation, and (e)
without task meaningfulness. The parameter estimates for the
remaining moderator of (in-)dispensability were highly similar
across the different models. We thus concluded that multicolli-
nearity did not affect the results for (in-)dispensability, and, there-
fore, we used all moderator variables to prevent a potential
omitted variable bias.

Conditional Model and Subgroup Analyses

To test the preregistered moderators and to answer our research
questions, we estimated the conditional three-level model

13 Contrary to the other moderators, there were no missing values for
task meaningfulness. Thus, unlike for the other variables, we do not have
two different variables for task meaningfulness.
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Figure 3
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Funnel Plot of the Effect Sizes on Objective Measures
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including all effect sizes based on objective measures (k = 573)
with the moderators simultaneously specified at Level 2. Table 4
depicts the results of the conditional model that includes the mod-
erators (in-)dispensability, evaluation potential, social comparison
potential, team formation, and task meaningfulness. As mentioned
in the Method section, we dummy coded the moderators. The sec-
ond dummy variable (called, for instance, [In-]dispensability
Missing) denotes the difference between missing values and the
reference category. Thus, in the following, we always report the
estimated coefficients for the first variable related to each
moderator.

Moreover, to examine our hypotheses and research questions,
we report below the results from the conditional model including
all moderators along with results from subgroup analyses. The

results from the conditional model concern the general “direction”
of a moderator effect—that is, whether the difference between
effort during teamwork and effort during individual work
increases in the direction of effort gains or decreases in the direc-
tion of effort losses. Recall that a positive effect size indicates
effort gains, and a negative effect size indicates effort losses. A
positive sign for the coefficient of a moderator indicates that the
difference between effort during teamwork and individual work
increases in the direction of effort gains in teams. By contrast, a
negative sign for the coefficient of a moderator indicates that the
difference between effort during teamwork and individual work
decreases in the direction of effort losses in teams.

Because we made nuanced predictions about the moderators
based on our extended framework, we additionally performed
unconditional models within subgroups to examine the average

Table 3
Assessment of Multicollinearity: Correlations Between Moderators
Variable 1 2 3 4 5 6 7 8 9
1. (In-)dispensability —
2. (In-)dispensability missing —.13 —
3. Evaluation potential 43 —.00 —
4. Evaluation potential missing .06 —.03 —.17 —
5. Social comparison potential 49 .02 .88 —.15 —
6. Social comparison potential missing .04 —.03 —.11 .63 —.19 —
7. Team formation —.07 —.08 17 —.06 .20 —.08 —
8. Team formation missing —.08 .10 —.24 35 —-.27 53 —.12 —
9. Task meaningfulness —.09 —.09 .06 —-.07 .06 —.09 .67 —.08 —

Note.

The moderators were dummy coded. The second dummy for each moderator (e.g., [In-]dispensability missing or Evaluation potential missing)

always concerns the presence of missing values. The key variables were coded as follows: (In-)dispensability: 0 = dispensable, 1 = indispensable;
Evaluation potential: 0 = no evaluation potential given, 1 = evaluation potential given; Social comparison potential: 0 = no social comparison potential
given, 1 = social comparison potential given; Team formation: 0 = ad hoc group, 1 = no ad hoc group; task meaningfulness: O = less meaningful task, 1 =
meaningful task. k = 573 effect sizes (i.e., effect sizes on objective measures) included in this analysis.
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Table 4
Mixed-Effects Moderator Analysis of Effort (Conditional Model)
Measure k Coefficient SE t p
Fixed effects
Intercept —0.53 0.08 —6.50 <.001
(In-)dispensability 197 0.59 0.22 2.74 .007
(In-)dispensability missing 19 0.34 0.15 2.25 .025
Evaluation potential 334 0.21 0.17 1.24 217
Evaluation potential missing 11 0.55 0.37 1.50 134
Social comparison potential 299 0.26 0.27 0.96 337
Social comparison potential missing 18 —0.10 0.28 —0.34 735
Team formation 89 —0.05 0.36 —0.13 .895
Team formation missing 42 0.16 0.16 1.01 315
Task meaningfulness 107 0.20 0.24 0.83 408
Variance component e df p
Random effects
Within study, t> 0.27 306,492.19 408 <.001
Between studies, g2 0.12 320.05 155 <.001

Note.

The coefficients for the moderator variables reflect multilevel regression coefficients. A positive sign for the coefficient of a moderator indicates

that the difference between effort during teamwork and effort during individual work increases in the direction of effort gains. k indicates the number of

effect sizes coded as 1.

level of effort at different levels of a moderator (e.g., effort during
teamwork in the indispensability condition). The intercept in these
unconditional models shows whether, for a certain level of a mod-
erator, the effect size is positive, indicating effort gains, or nega-
tive, indicating effort losses.

Supporting Hypothesis 1a, (in-)dispensability of the own contri-
bution emerged as a significant moderator in the conditional
model: As shown in Table 4, team members expended more effort
when their individual contribution to the team performance was in-
dispensable versus dispensable, coefficient = 0.59, p = .007. For
Hypotheses 1b and lc, we performed two unconditional models
within the corresponding subgroups. When the own contribution
to the team performance was indispensable (k = 197), team mem-
bers exhibited effort gains, intercept = 0.59, p < .001, whereas
they exhibited effort losses when their own contribution was dis-
pensable (k = 357), intercept = —0.35, p < .001. These results sup-
port Hypotheses 1b and 1c.

In the following, we offer a more precise yet exploratory analy-
sis with (in-)dispensability coded as a variable with three levels
(i.e., high indispensability, moderate indispensability, and dispens-
ability). We performed three unconditional models within the sub-
sets including cases of either (a) high indispensability, (b)
moderate indispensability, or (c) dispensability. When the indis-
pensability of the own contribution was high (k = 204), team mem-
bers exhibited effort gains, intercept = 0.59, p < .001. When the
indispensability of the own contribution was moderate (k = 26),
team members exhibited neither effort gains nor losses, intercept =
—0.08, p = .519. In other words, they exhibited comparable effort
levels during teamwork and individual work. When the own con-
tribution was dispensable (k = 336), team members exhibited
effort losses, intercept = —0.37, p < .001. Thus, (in-)dispensability
as a first central moderator of our study could explain and integrate
the full spectrum effort-related findings in teams (i.e., effort gains,
comparable effort levels during teamwork and individual work,
and effort losses).

When testing the influence of social comparison potential, we
omitted evaluation potential from the analysis (see our explanation
of our treatment of multicollinearity above). There was a signifi-
cant moderator effect for social comparison potential: Supporting
Hypothesis 2a, in the conditional model without evaluation poten-
tial, team members expended more effort when social comparison
during teamwork was possible as compared with when it was not
possible, coefficient = 0.44, p = .040. To test Hypotheses 2b and
2¢, we performed two unconditional models within the corre-
sponding subgroups. When social comparison was possible
(k =299), team members exhibited effort gains in teams, intercept
= 0.33, p < .001, whereas they exhibited effort losses in teams
when social comparison was not possible (k = 256), intercept =
—0.40, p < .001. These results support Hypotheses 2b and 2c.

In the following, we again offer a more precise yet exploratory
analysis with social comparison potential coded as a variable with
three levels (i.e., no social comparison potential, low salience of
social comparison potential, and high salience of social compari-
son potential). We again performed three unconditional models
within the subsets including cases of either (a) no social compari-
son potential, (b) low salience of social comparison potential, or
(c) high salience of social comparison potential. When the salience
of social comparison potential was high (k = 229), team members
exhibited effort gains, intercept = 0.54, p < .001. When the sali-
ence of social comparison potential was low (k = 70), team mem-
bers exhibited neither effort gains nor losses, intercept = —0.20,
p = .188. In other words, they exhibited comparable effort levels
during teamwork and individual work. When there was no social
comparison potential (k = 256), team members exhibited effort
losses, intercept = —0.40, p < .001. Thus, social comparison
potential as a second central moderator of our study could again
explain and integrate the full spectrum of effort-related findings in
teams.

When testing the influence of evaluation potential, we omitted
social comparison from the analysis (see above). The conditional
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model without social comparison revealed a significant moderator
effect for evaluation potential, such that team members expended
more effort when there was evaluation potential during teamwork
as compared with when there was no evaluation potential during
teamwork, coefficient = 0.40, p = .036. This result supports Hy-
pothesis 3a. For Hypothesis 3b, we performed an unconditional
model with the cases in which evaluation potential was not given
(k = 228). Supporting Hypothesis 3b, team members exhibited
effort losses when there was no evaluation potential, intercept =
—0.42, p <.001.

When testing the influence of team formation (ad hoc vs. not),
we omitted task meaningfulness from the analysis (see our expla-
nation of our treatment of multicollinearity above). In the condi-
tional model without task meaningfulness, contrary to Hypothesis
4, team formation was not found to influence effort during team-
work, coefficient = 0.07, p = .876. We follow up on this unex-
pected result with an exploratory analysis further below.

In our analysis of the influence of task meaningfulness, we
omitted team formation from the analysis (see above). In the con-
ditional model without team formation, contrary to Hypothesis 5a,
task meaningfulness was not found to influence effort during team-
work, coefficient = 0.17, p = .632. To test Hypothesis 5b, we re-
stricted our analysis to cases with meaningful tasks (k = 107) and
performed an unconditional model. Contrary to Hypothesis 5b,
team members did not exhibit effort gains when the task was
meaningful, intercept = 0.02, p = .618. We also follow up on this
unexpected result with an exploratory analysis below.

Hypotheses 6 through 8 did not concern the overall conditional
model shown in Table 4. Thus, to examine these hypotheses, we
analyzed specific subsets of the full dataset. Hypothesis 6 stated
that, when social comparison during teamwork is possible, effort
gains should be higher in studies comparing individual work with
teamwork as compared with studies comparing coactive work
with teamwork. Thus, to test Hypothesis 6, we restricted the analy-
sis to situations in which social comparison during teamwork was
possible (k = 299). In this restricted conditional model, there was
no moderator effect for comparison baseline (individual vs. coac-
tive), coefficient = 0.25, p = .110, which does not support Hypoth-
esis 6.

Hypothesis 7 stated that, in studies demonstrating effort losses
on objective measures, subjective measures either do not indicate
effort losses (i.e., an effect size that does not differ from zero) or
at least less pronounced effort losses as compared with the effort
losses observed with objective measures. Thus, to test Hypothesis
7, we restricted our analysis to cases that reported effort losses on
objective measures and that also included subjective measures (k =
13), and we performed an unconditional model with the effect
sizes on subjective measures as the dependent variable. In this
model, the intercept was not different from zero, intercept = 0.21,
p = .322. Thus, the subjective measures did not indicate effort
losses, which is in line with Hypothesis 7. Descriptively, the inter-
cept even indicated effort gains.

Although this analysis is in line with Hypothesis 7, null results
are inherently difficult to interpret. Therefore, we tested the same
hypothesis from a different angle. For this analysis, we restricted
our analysis to cases that reported effort losses on objective meas-
ures and that also reported subjective measures. We then included
both, all subjectively and all objectively measured effect sizes (k =
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26). With this subset, we performed a conditional model with the
effect sizes (i.e., the difference between an individual’s effort
under individual work and under teamwork conditions) as depend-
ent variable and measurement (i.e., objective vs. subjective) as
moderator. The effect size was more in the direction of effort gains
when measured subjectively than when assessed objectively, coef-
ficient = 0.58, p = .019. Thus, subjective measures did indicate
less pronounced effort losses as compared with the effort losses
observed with objective measures. This finding is again in line
with Hypothesis 7.

Hypothesis 8 stated that, in studies finding effort gains on objec-
tive measures, subjective reports about effort also indicate effort
gains (i.e., an effect size that positively differs from zero). To test
this hypothesis, we restricted our analysis to cases that reported
effort gains on objective measures and that also included subjec-
tive measures (k = 30) and performed an unconditional model with
the effect sizes on subjective measures as the dependent variable.
The results revealed that, in studies finding effort gains on objec-
tive measures, subjective reports also indicated effort gains (i.e.,
an effect size that positively differed from zero), intercept = 0.48,
p=.001.

Overall Conditional Model

We compared the fit of the unconditional model to the fit of the
main conditional model including all moderators (i.e., [in-]dis-
pensability, evaluation potential, social comparison potential, team
formation, and task meaningfulness; Table 4) by examining the
difference in deviances of the two nested models. The results indi-
cated that the model with moderators fitted the data significantly
better than the unconditional model, x*(9) = 98.67, p < .001. This
result suggests that the inclusion of moderators significantly
helped to explain variability in effect sizes. Nevertheless, includ-
ing the moderators did not decrease t, which was estimated at 0.52
in the conditional model, and the variance component 1* remained
significant even after including moderators in the conditional
model (p < .001). Thus, a significant portion of heterogeneity
remained unexplained (for similar results, see, for instance, Kugler
et al., 2018; Mazei et al., 2015).

Research Questions

We already answered the first research question when we esti-
mated the unconditional three-level model (see above)—overall,
working in a team did not increase or decrease people’s effort
when compared with working individually or coactively (RQ 1).
Concerning the task, we first asked whether efforr gains are stron-
ger in studies employing physical as compared with cognitive
tasks (RQ 2). To answer this question, we restricted our analysis
to cases finding (at least descriptively) effort gains on objective
measures (k = 288). Within this subgroup, we performed a condi-
tional model with task type as moderator. The model revealed a
moderating effect of task type, coefficient = —0.23, p = .002. As
post hoc analyses, we performed two unconditional models with
only physical (k = 165) or cognitive tasks (k = 123), respectively.
We found significant and more pronounced effort gains in studies
employing physical (intercept = 0.71, p < .001; a medium-sized to
large effect; Cohen, 1988) as compared with cognitive tasks (inter-
cept = 0.44, p < .001; a small to medium-sized effect).
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RQ 3 asked whether effort losses are stronger in studies employ-
ing cognitive as compared with physical tasks. Thus, we restricted
our analysis to cases that reported (at least descriptively) effort
losses on objective measures (k = 285). Within this subgroup, we
performed a conditional model with task type as moderator. The
model revealed a moderating effect of task type, coefficient =
—0.20, p =.029. As post hoc analyses, we performed two uncondi-
tional models with only physical (k = 142) or cognitive tasks (k =
143), respectively. We found significant and more pronounced
effort losses in studies employing cognitive (intercept = —0.78, p
< .001; a medium-sized to large effect; Cohen, 1988) as compared
with physical tasks (intercept = —0.51, p < .001; a medium-sized
effect).

Furthermore, we were interested in the potential effects of study
design (RQ 4) and study setting (RQ 5). To answer RQ 4, we per-
formed a conditional model with study design as a moderator (k =
568, given that we had some missing values for the moderator).
The analysis revealed that effort in teams did not differ between
studies employing a within- versus a between-subjects design,
coefficient = 0.06, p = .568. To answer RQ 5, we performed a con-
ditional model with the study setting as a moderator (k = 556,
given that we had some missing values for the moderator). The
analysis revealed that effort in teams did not differ between field
and laboratory settings, coefficient = 0.02, p = .873. For a more
nuanced analysis, we split the data into two subsets with cases that
reported either effort gains (k = 284) or effort losses (k = 285) and
estimated two conditional models on these subsets using study set-
ting (field vs. laboratory) as a moderator. The first conditional
model revealed that the study setting had no effect on the extent of
reported effort gains, coefficient = —0.00, p = .333 (i.e., effort
gains in field and laboratory studies were comparable in size). In
the second conditional model, the effect size was more in the
direction of effort gains in field versus laboratory studies, coeffi-
cient = 0.29, p = .027. Thus, in field studies, effort losses were less
pronounced than in laboratory studies.

We were also interested in the potential effects of gender (RQ 6
and RQ 7). RQ 6 asked which overall effect gender has on effort
in teams. To answer this question, we restricted the analysis to
cases with all-male samples or all-female samples (k = 195; i.e.,
excluding mixed samples consisting of both women and men) and
performed a conditional model with gender as a moderator. We
found that men and women differed in their effort during team-
work, such that women showed a higher increase in the difference
between effort spent during teamwork and effort spent during indi-
vidual work than men, coefficient = 0.31, p = .017. As post hoc
analyses, we performed two unconditional models with all-male
samples (k = 113) or all-female samples (k = 82), respectively.
These analyses revealed that men overall showed comparable
effort during teamwork as compared with individual work (inter-
cept = —0.00, p = .989), whereas women overall showed effort
gains during teamwork (intercept = 0.38, p = .003).

These results may, however, be attributable to an uneven distri-
bution of effect sizes: In our dataset, 40 of the 113 (35%) all-male
samples, but 42 of the 82 (51%) all-female samples stemmed from
studies with a focus on effort gains. To examine whether the gen-
der effect is due to this uneven distribution of gender among stud-
ies, we conducted some follow-up analyses.'* We restricted the
analyses to cases with all-male samples or all-female samples and
with a focus on either effort gains or losses. We then split the data

into two subsets with studies with a focus on effort gains (k = 78)
or with a focus on effort losses (k = 77), respectively, and esti-
mated two conditional models on these subsets using gender as a
moderator. The first conditional model revealed a gender effect in
the subset on effort losses, coefficient = 0.33, p = .035. As post
hoc analyses, we performed two unconditional models with all-
male samples (k = 54) or all-female samples (k = 23), respectively.
These analyses revealed that in studies with a focus on effort
losses, men showed stronger effort losses (intercept = —0.59, p <
.001) than women (intercept = —0.26, p = .034). The second con-
ditional model also revealed a gender effect in the subset on effort
gains, coefficient = 0.29, p = .031. The two unconditional models
with all-male samples (k = 36) and all-female samples (k = 42)
revealed that in studies with a focus on effort gains, men showed
weaker effort gains (intercept = 0.46, p = .004) than women (inter-
cept =0.84, p < .001).

RQ 7 asked whether men exhibit stronger effort losses than
women when their own contribution to the team performance is
dispensable. To answer this question, we restricted our analysis to
cases with dispensability that included only men or only women
(k = 66). The conditional model with gender as a moderator
revealed that men did not exhibit stronger effort losses than
women when the own contribution to the team performance was
dispensable, coefficient = 0.02, p = .921.

Our last research question (RQ 8) asked whether team members
expend more effort when their teammates are physically present as
compared with when they are absent. To answer this question, we
performed a conditional model with the presence of teammates as
a moderator (k = 573). We did not find that the presence of team-
mates had a statistically significant effect on effort during team-
work, coefficient = —0.16, p = .162.

Exploratory Analyses

We ran exploratory analyses to (a) further clarify the relation-
ship between effort gains and losses in teams, (b) to follow up on
unexpected results (e.g., concerning Hypotheses 4 and 5b), and (c)
to conduct tests of relevant theoretical assumptions that we had
not planned a priori.

The TEEM allows the prediction that effort gains and losses can
be attributable to both, different levels of the same moderators and
due to different moderators. We reasoned and found that some
moderators yield, depending on their specific level, both higher
and lower benefits of contributing effort than during individual
work (e.g., the [in-]dispensability of the own contribution to the
team performance; Hertel et al., 2000; Kerr & Bruun, 1983). On
the other hand, there may be other moderators that result only in
either higher or lower benefits of contributing effort than during
individual work. For instance, social support by fellow members
during teamwork is known to result in effort gains (Hiiffmeier et
al., 2014; see also the related analysis of Hypothesis 18b in the
online supplementary materials available on the OSF), yet the ab-
sence of social support may not result in effort losses. To explore
whether social support is, in fact, related to effort gains but not to
effort losses in teams, we ran an exploratory analysis on the subset

A reviewer kindly suggested conducting additional and more
differentiated analyses on this gender effect. We thank the reviewer for this
helpful suggestion.
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that contained no social support (k = 516). To do so, we estimated
an unconditional model on this subset. In line with our conjecture,
we did not find significant effort losses in this subset, intercept =
—0.04, p = .552. Yet, these results should be interpreted with cau-
tion due to the uneven distribution of effect sizes across the levels
of this moderator.

Similarly, to explore whether evaluation potential is related to
effort losses but not to effort gains (i.e., given evaluation potential
does not result in effort gains; see Harkins & Jackson, 1985), we
ran an exploratory analysis on the subset in which evaluation
potential was given (while disentangling it from social comparison
potential, kK = 31). We again estimated an unconditional model on
this subset. In line with our conjecture, we did not find significant
effort gains in this subset, intercept = —0.36, p = .070. Descrip-
tively, the intercept even indicated effort losses. Yet, it should be
noted that the number of effect sizes was relatively small in this
analysis. Both analyses, nevertheless, provide first hints that effort
gains and effort losses in teams may not always be two sides of
the same coin.

To follow up on the unexpected null effects for team formation
and task meaningfulness (see above), we conducted additional ex-
ploratory analyses. The absence of the expected effects may be at-
tributable to higher-order interaction effects (e.g., a team
formation by [in-]dispensability interaction). To examine this pos-
sibility, we investigated a possible team formation by (in-)dispens-
ability interaction effect. We estimated a conditional model (k =
516) with team formation and (in-)dispensability as moderators
and also included the interaction term of these two factors. The
analysis revealed a significant interaction effect, coefficient =
—0.78, p < .001 (see also Figure 4). A follow-up analyses, we
split the data into two subsets with only ad hoc teams (k = 427) or
only not ad hoc teams (k = 89), respectively. We then estimated
two conditional models on these subsets using (in-)dispensability
as a moderator. These analyses revealed that, when working in ad
hoc teams, people expended more effort when the own contribu-
tion to the team performance was indispensable versus dispensa-
ble, coefficient = 0.91, p < .001. In ad hoc teams, we found effort
gains when the own contribution was indispensable, intercept =
0.59, p < .001 (in the unconditional model with k = 164), and
effort losses when the own contribution was dispensable, intercept
= —0.41, p < .001 (in the unconditional model with k = 263). Yet,
in not ad hoc teams, (in-)dispensability had no significant effect on
effort, coefficient = 0.15, p = .082. Thus, the interaction involving
team formation and (in-)dispensability may be responsible for the
absence of the simple moderator effect of team formation. Note,
however, that the distribution of effect sizes across the subsets in
these analyses is highly uneven.

As reported above, team members did not expend more effort in
meaningful tasks than in less meaningful tasks. We again investi-
gated a possible task meaningfulness by (in-)dispensability inter-
action effect that might help explain the absence of the
hypothesized effect. We estimated a conditional model (k = 554)
with task meaningfulness and (in-)dispensability as moderators
and also included the interaction term of these two factors. The
analysis revealed a significant interaction effect, coefficient =
—0.92, p < .001 (see also Figure 5). As follow-up analyses, we
split the data into two subsets with less meaningful (k = 447) or
meaningful tasks (k = 107), respectively. We then estimated two
conditional models on these subsets using (in-)dispensability as a

moderator. These analyses revealed that, when working on less
meaningful tasks, people expended more effort when the own con-
tribution to the team performance was indispensable versus dis-
pensable, coefficient = 1.00, p < .001. When team members
worked on less meaningful tasks, we found effort gains when the
own contribution was indispensable, intercept = 0.65, p < .001 (in
the unconditional model with £ = 277), and effort losses when the
own contribution was dispensable, intercept = —0.44, p < .001 (in
the unconditional model with k = 170). Yet, when team members
worked on meaningful tasks, (in-)dispensability had no significant
effect on effort, coefficient = 0.09, p = .243. Thus, the interaction
involving task meaningfulness and (in-)dispensability may be re-
sponsible for the absence of the simple moderator effect of task
meaningfulness. Again, however, the distribution of effect sizes
across the subsets in these analyses is rather uneven.

Finally, we explore relevant social comparison processes.'> Fol-
lowing the assumption of the SCT (Festinger, 1954; p. 123) that “a
person will be less attracted to situations where others are very di-
vergent from him than to situations where others are close to him
for both abilities and opinions,” we assume that people show
stronger effort gains due to social comparison processes when the
partner is similar as opposed to dissimilar to the individual. To test
this assumption, we restricted our analysis to cases in which social
comparison was possible and that featured either low or high part-
ner similarity (k = 20). With this subset, we performed a condi-
tional model and included partner similarity as moderator.
Contrary to the above assumption, the analysis revealed no signifi-
cant effect of partners’ similarity on effort, coefficient = 0.09, p =
781.

Similarly, it could be expected that team members show higher
effort gains owing to social comparison processes when perform-
ing with familiar others (i.e., in a not ad hoc group). To test this
assumption, we restricted our analysis to cases in which social
comparison potential was given and that reported sufficient infor-
mation for team formation (k = 297). With this subset, we per-
formed a conditional model with team formation (i.e., ad hoc
teams vs. not ad hoc teams) as a moderator because members of
ad hoc teams are not familiar with each other while members
of extant teams are. The model did not reveal a moderating effect
of member familiarity, coefficient = —0.27, p = .086. Yet, we per-
formed two follow-up analyses to better understand the pattern of
results. Specifically, first, we performed an unconditional model
on the subset in which social comparison was possible and teams
were formed ad hoc (i.e., no member familiarity; £ = 230). For this
subset, we found effort gains, intercept = 0.36, p < .001. Second,
we performed an unconditional model on the subset in which
social comparison was possible and teams were not formed ad hoc
(i.e., member familiarity; k = 67). For this subset, we found no
effort gains, intercept = —0.01, p = .844, which is against the
assumption that can be derived from SCT (Festinger, 1954).

Discussion

The current research is the largest meta-analysis on effort gains
and effort losses in teams so far. We were able to include about as

I5A reviewer kindly suggested conducting additional and more
differentiated analyses on social comparison processes. We are grateful for
this suggestion.
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Figure 4
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vals. See the online article for the color version of this figure.

much research on effort gains as on effort losses. The first impor-
tant finding of our research is that teamwork did not have a moti-
vating or demotivating effect on effort per se. Yet, in line with our
theorizing, the impact of teamwork versus individual work on
expended effort varied systematically across moderating condi-
tions. Consistent with the notion that effort gains and losses are of-
ten two sides of the same coin (i.e., the two phenomena result

Figure 5

from different levels of the same moderators), we found that the
(in-)dispensability of the own contribution to the team perform-
ance moderated effort during teamwork. In accordance with our
hypotheses, people showed effort gains when their individual con-
tribution was indispensable but effort losses when their individual
contribution was dispensable. In a more fine-grained exploratory
analysis, we further found that the (in-)dispensability of the own
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contribution explained the full spectrum of effort-related findings:
We found effort gains in teams under high indispensability condi-
tions, comparable effort levels in teamwork and individual work
under moderate indispensability conditions, and effort losses under
dispensability conditions. This pattern has not been shown before
and represents an important novel insight.

Furthermore, in accordance with our hypotheses, we found
effort losses when people’s performance could not be evaluated by
others and also when they could not compare their performance to
someone else’s. In addition, as with (in-)dispensability, a fine-
grained analysis of social comparison potential showed that this
moderator also explained the full spectrum of effort-related find-
ings (i.e., from effort gains in teams via comparable effort levels
in teamwork and individual work to effort losses in teams). Again,
this finding represents a novel insight. Altogether, our meta-analy-
sis illuminated the tipping points in people’s effort and revealed
that effort gains as compared with effort losses can be attributable
to different levels of the same moderators, which provides an an-
swer to a key question that had been hitherto unanswered (i.e.,
whether effort gains and losses in teams can be two sides of the
same coin).

We further obtained two novel and important findings that speak
to the question of whether effort gains and effort losses are always
two sides of the same coin—that is, whether these two phenomena
can also be due to different moderators. First, in our exploratory
analyses of the studies that disentangled evaluation and social
comparison potential (Szymanski & Harkins, 1987, 1993), we
observed the following pattern: The absence of evaluation poten-
tial yielded effort losses, but the presence of evaluation potential
did not yield effort gains. Second, we observed an inverse pattern
for social support provided by fellow members (Hiiffmeier & Her-
tel, 2011a; Hiiffmeier et al., 2014) in our exploratory analyses:
Given social support by fellow team members yielded effort gains
(see the online supplementary materials available on the OSF for
the related analysis), yet the absence of social support did not yield
effort losses in teams. The analyses on social support should, how-
ever, be interpreted with caution because of the uneven distribu-
tion of effect sizes across the two levels of this moderator.
Nevertheless, when taken together, there appear to be moderators
that are tied to only one part of the motivational spectrum during
teamwork—effort gains and effort losses are not always two sides
of the same coin. All told, effort gains and effort losses appear to
be multiply determined phenomena that have—yet only in part—
shared causes.

Contrary to our hypothesis, team members did not expend more
effort in teams that had not been formed ad hoc (e.g., when work-
ing with friends) than in teams of strangers. Yet, an exploratory
analysis suggested that a higher-order interaction between team
formation and (in-)dispensability may explain the absence of the
expected effect: When working in ad hoc teams, people expended
more effort when the own contribution to the team performance
was indispensable versus dispensable. By contrast, when working
in teams that were not formed ad hoc, (in-)dispensability had no
significant effect on effort.

Also contrary to our hypothesis, team members did not expend
more effort in meaningful tasks than in less meaningful tasks.
Again, a higher-order interaction between task meaningfulness
and (in-)dispensability may explain this finding: When working on
tasks that were low in meaningfulness, people expended more

effort when the own contribution to the team performance was in-
dispensable versus dispensable. By contrast, when working on
tasks that were high in meaningfulness, (in-)dispensability had no
significant effect on effort. Thus, this interaction and the team for-
mation by (in-)dispensability interaction again illustrate that team-
work can have a motivating and a demotivating effect, depending
on how it is designed.

Our research also provided novel insights concerning another
aspect of the question of whether effort gains and losses are two
sides of the same coin: Do team members subjectively report (and/
or potentially experience) effort gains and losses differently? To
address this question, we analyzed the dissociation between sub-
jective and objective measures of people’s effort. In line with our
predictions and going beyond the inconsistent (Karau & Williams,
1993) or lacking (Weber & Hertel, 2007) prior findings, we found
that people’s self-reports did not indicate effort losses when they
had clearly shown such effort losses. By contrast, people’s self-
reports indicated effort gains when they had shown such gains. Al-
together, a dissociation between subjective and objective measures
was observed only for effort losses but not for effort gains, which
again suggests differences between the two phenomena.

The analyses of our research questions also provided insights
regarding issues that have not been examined in prior meta-analy-
ses or insights that contradict prior meta-analytical findings. Nota-
bly, we found no overall differences between field and laboratory
settings, which points to the generalizability of findings obtained
in the laboratory to field settings. Yet, we observed that effort
losses in teams were less pronounced in field studies as compared
with laboratory studies, whereas there was no related difference
for effort gains in teams. Effort losses in teams may thus pose less
of a problem in field settings than it has been previously assumed
(see also Erez & Somech, 1996). In addition, we found systematic
gender differences indicating a higher willingness to expend effort
on behalf of teams among women: In studies focusing on effort
losses, women’s losses were less pronounced than men’s, whereas
in studies focusing on effort gains women’s effort gains were also
more pronounced than those exhibited by men. These findings
underscore the notion that “women’s behavior seems to be more
motivated by group-oriented interests” (Weber et al., 2009; p. 733;
see also Eagly, 1987; Eagly & Karau, 2002). But, contrary to prior
research, men did not exhibit stronger effort losses than women
when their contribution to the team performance was dispensable.
These latter findings are inconsistent with rather general assump-
tions (e.g., Kugihara, 1999; Williams & Sommer, 1997) and also
prior meta-analytical results that were based on fewer studies
(Karau & Williams, 1993) and that suggested that men are more
prone to social loafing than women.

Finally, our analyses did not replicate some of the classic find-
ings on effort expenditure during teamwork. For example, we
found no evidence for an overall sucker effect (Kerr, 1983;
Schnake, 1991; see p. 12 of the online supplementary materials
available on the OSF). Additionally, inconsistent with the findings
by Weber and Hertel (2007), we did not observe women exhibiting
stronger effort gains than men when they perceived their contribu-
tion as indispensable. We also did not observe men exhibiting
stronger effort gains than women when they could compare their
performance to a moderately stronger fellow team member (see p.
8 of the online supplementary materials available on the OSF).
These interesting insights suggest that future research is needed that
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investigates under which specific conditions those classic effects
can be found.

Theoretical Implications and Future Research

At least four aspects of our meta-analysis have important theo-
retical implications: (a) the absence of a teamwork main effect on
expended effort, (b) (in-)dispensability and social comparison
potential as key moderators, (c) the confounding of several moder-
ators in the extant primary studies, and (d) the dissociation
between objective and subjective effort indicators for effort losses
in teams.

First, our research, which was based on an extensive literature
search, included just as much research on effort gains as on effort
losses. Our exploratory analysis revealed that teamwork did not
have a motivating or demotivating effect per se. This finding is
noteworthy because, in the past, a general notion was that effort
losses prevail during teamwork (e.g., Karau & Williams, 1993;
Latané et al., 1979). As summarized by Karau and Wilhau (2020),
for instance, effort losses are a long-standing phenomenon in prior
research, whereas effort gains have only received more research
attention in recent years. The perception that effort losses gener-
ally prevail during teamwork is also reflected in the content cov-
ered in widely used psychology textbooks, as most textbooks
primarily cover effort losses. In fact, many prominent social psy-
chology textbooks cover only social loafing (and social facilita-
tion; e.g., Aronson et al., 2010; Crisp & Turner, 2020). Even when
textbooks cover effort gains, (much) more space is devoted to
effort losses, along with the notion that there is supposedly much
less evidence of effort gains than of effort losses (e.g., Hewstone
et al., 2012; Smith et al., 2014). Our meta-analysis revealed that
the representation of the actual evidence for both effort gains and
losses in textbooks and beyond is skewed, thereby creating a false
impression of effort expenditure during teamwork. Based on the
results of our meta-analysis, providing an update is urgent because
“textbooks influence the knowledge base of . . . future practitioners
and researchers” (Aguinis et al., 2017; p. 509). Thus, as effort dur-
ing teamwork appears to fully depend on situational conditions,
the basic tenor of psychological theory and research should
change.

Second, we found that both the (in-)dispensability of the own
contribution to the team performance and social comparison
potential explained the full spectrum of effort-related findings.
These insights clearly extend the knowledge on effort expenditure
in teams and show that effort gains and effort losses in teams can
be “two sides of the same coin.” Yet, this finding does not mean
that other moderating conditions—such as social support by team-
mates leading to effort gains (Hiiffmeier et al., 2014) or the ab-
sence of evaluation potential leading to effort losses (Harkins &
Jackson, 1985)—cannot yield only one effect (i.e., effort gains or
effort losses in teams). Thus, future research is needed to examine
the (in-)dispensability of the own contribution and social compari-
son potential as moderators with (at least) three levels; it should
even more precisely delineate the tipping points from effort gains
in teams to comparable effort levels in teamwork and individual
work and from comparable effort levels in teamwork and individ-
ual work to effort losses in teams.

Third, we observed that different moderators were strongly cor-
related (especially evaluation potential and social comparison

potential). Thus, past research did not sufficiently distinguish
between the potentials for evaluation and social comparison (see
Szymanski & Harkins, 1987, 1993). Our exploratory analysis,
however, provided first evidence suggesting that different levels of
evaluation potential lead to effort losses but not to effort gains (see
above). Thus, future studies need to further examine whether eval-
uation potential and social comparison potential differ in their na-
ture (i.e., evaluation potential as a “mere” control mechanism
versus social comparison potential as allowing for self-enhance-
ment) and their consequences (i.e., “only” comparable effort levels
in teamwork and individual work for evaluation potential vs. effort
gains in teams for social comparison potential). Generally, follow-
ing the novel insights regarding the (de)motivating effects of the
(lacking) potential for social comparisons, research on processes
underlying social comparison is needed.

Team formation and task meaningfulness were also strongly corre-
lated, as only a few primary studies focused on these moderators (see
also Table S7 in the online supplementary materials available on the
OSF). In fact, most studies did not manipulate team formation (ad hoc
vs. not ad hoc teams) or task meaningfulness (meaningful vs. less
meaningful tasks). Thus, to study these moderators, we had to use
proxies in our coding. For instance, we coded team formation as ‘“not
ad hoc” when people were teammates on previously existing (sports)
teams (e.g., Schleu et al., 2019). We also coded task meaningfulness
as “meaningful” when subjects came from sports teams performing
their regular sport (e.g., Hiiffmeier et al., 2017). Thus, although the
two moderators clearly differ theoretically, it was not possible to fully
distinguish them empirically given the characteristics of the included
primary studies. Thus, future studies are desirable that disentangle
team formation and task meaningfulness by independently manipulat-
ing them. Doing so would also help to further probe the observed
three-way interactions that we found in our exploratory analyses.

Fourth, concerning the dissociation between objective and subjec-
tive effort indicators, we found that when people showed effort losses
in teams, they did not report them. This finding might have been attrib-
utable to social desirability (i.e., team members do not want to report
their effort losses). In fact, in many studies, people were asked to “give
their best” on a task (e.g., Anshel, 1995; Williams et al., 1981). Thus,
withholding effort can be regarded as socially undesirable behavior.
Withholding effort during teamwork may also violate general norms
stipulating adequate behavior in a team (Feldman, 1984) so that people
might not want to admit that they socially loafed. Alternatively, the
dissociation may be attributable to concerns about responding consis-
tently to different measures: In various studies (e.g., Hardy & Crace,
1991; Williams, 1981), people were asked about their effort expendi-
ture during teamwork and individual with similar items. People are of-
ten motivated to respond consistently to similar measures (Podsakoff
& Organ, 1986).

Notably, Karau and Williams (1993; p. 685) suggested a third
explanation: People might, depending on the situation, intention-
ally choose a level of effort or “respond automatically to a preex-
isting effort script.” Thus, it is also possible that people are unable
rather than unwilling to accurately report their effort losses.
Responding automatically to effort scripts might be more common
in situations in which the own contribution is not needed, so that
team members show effort losses. In contrast, it seems less likely
that effort gains in teams emerge automatically (cf. Hiiffmeier
et al., 2013; Schleu et al., 2019) because team members go beyond
their typical effort level (i.e., effort spent during individual work),
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which requires active self-regulation (e.g., Carver & Scheier,
2001) and may result in bodily reactions (e.g., muscular tension,
fatigue, or pain). These bodily reactions create awareness of the
increased effort (Craig, 2002). Altogether, an important avenue for
future research is to test which processes explain the dissociation
between objective and subjective measures concerning effort
losses in teams and to further examine the novel insight that peo-
ple more accurately report their effort gains than their effort losses.
Generally, future theories are needed that better explain when
exactly deliberative or automatic processes underlie effort expend-
iture during teamwork.

Practical Implications

Our results can guide the design of teamwork to prevent effort
losses or even elicit effort gains. As teamwork is not motivating or
demotivating per se, our results on moderators are particularly in-
structive: First, we found the indispensability of people’s individ-
ual contribution to the team performance to be consequential—
thus, related perceptions could be invoked or strengthened. Indis-
pensability could, for example, be realized by assigning team
members unique tasks (Hertel et al., 2003; Mace et al., 2017). To
do so, managers could break down the main task into necessary
subtasks for the individual team members. Another possibility is
to organize work as a temporal sequence of individual contribu-
tions. Later and especially last members of sequentially working
teams show especially pronounced effort gains in teams (e.g.,
Hiiffmeier et al., 2017; Osborn et al., 2012).

Second, according to our findings, it is advisable for the emer-
gence of effort gains that teamwork allows people to engage in
social comparisons. Note that simply having relevant others (e.g.,
teammates or managers) evaluate individual performances during
teamwork may not be enough, as evaluation potential may help to
prevent social loafing but does not seem to trigger effort gains (see
our exploratory analyses). Thus, practitioners could carefully
design teamwork to meet the two preconditions for social compari-
son to emerge: Both the own individual contribution and the indi-
vidual contribution of a relevant teammate (preferably a
moderately superior fellow member; Festinger, 1954) must be
identifiable. For example, this goal could be achieved by making
individual inputs visible (Lount & Wilk, 2014). Yet, people are
unlikely to exhibit effort gains when the target for comparison is a
clearly inferior or a much more capable fellow member (e.g.,
Messé et al., 2002). People who form a team should therefore be
roughly equal in their abilities.

Third, it could be helpful to consider the interaction involving
team formation and (in-)dispensability when designing teamwork.
When working in ad hoc teams, it is especially important that peo-
ple’s contributions to the team performance are indispensable.
Thus, especially managers of newly formed teams should design
teamwork such that indispensability perceptions are high (e.g.,
Hertel et al., 2003). In longstanding teams, such perceptions may
well be less relevant.

Fourth and finally, the interaction involving task meaningfulness
and (in-)dispensability is also instructive for teamwork design. When
performing a less meaningful task, indispensability perceptions can
compensate for the low motivating potential of the task (e.g., Jackson
& Harkins, 1985). Thus, when teammates have to perform a task that
is low in meaningfulness, managers could carefully design the team

task such that people’s individual contribution to the team performance
becomes indispensable. Yet, even under such circumstances, effort
losses in teams may be less drastic than has often been assumed
because our analysis showed that effort losses are generally less pro-
nounced in field settings versus laboratory settings.

Limitations

Owing to the characteristics of the included primary studies, our
research has limitations. First, when setting out to conduct this
meta-analysis, we generally hypothesized that effort during team-
work should be moderated by characteristics of the task, the team,
and the involved persons (see our preregistration). Yet, many pre-
registered hypotheses on team-related and person-related facets
had to be tested with analyses that were not particularly robust
because there were not enough available data (see also Table S7
in the online supplementary materials available on the OSF).
Thus, there is a need for more research especially on moderating
characteristics of the team and the involved persons. For example,
past research found that culture influences effort during teamwork
(Earley, 1989; Hertel et al., 2008). Yet, most available studies
were conducted in the United States or Europe. Thus, further pri-
mary studies are needed to examine whether the findings obtained
in Western or individualistic cultures generalize to more Eastern
or collectivistic cultures (e.g., China, Korea, or Japan).

Second, because of the lack of primary studies, it was not possi-
ble to test relevant preregistered higher-order interactions, for
instance, between task meaningfulness and perceived coworker
effort (see Hypothesis 8b in the online supplementary materials
available on the OSF). Team members working on a meaningful
task with a teammate whom they expect or experience to expend
little effort may show effort gains during teamwork in an attempt
to compensate for their low-performing teammate (social compen-
sation; Karau & Williams, 1997; Williams & Karau, 1991).

Third, there is a general lack of studies looking into the basic
processes that underlie effort gains and losses in teams. As an im-
portant avenue for future research, studies are especially desirable
that examine team members’ motives as drivers of effort expendi-
ture during teamwork. The motives following SDT (Deci & Ryan,
2011) are one possible explanation for the emergence of effort
gains. Research investigating the need for relatedness or the need
for competence as drivers of effort gains does, however, not yet
exist. As another example, SIT (Hogg & Abrams, 2003; Tajtel &
Turner, 1979) also offers a possible motive that may drive effort
gains in teams. And despite the plausibility of related theoretical
accounts (e.g., Van Dick et al., 2009), which focus on the achieve-
ment or maintenance of a positive social identity as a motive for
contributing effort during teamwork, the limited empirical
research on social identification provides a less clear message: In
the laboratory, the effects were either relatively weak and incon-
sistent (e.g., Worchel et al., 1998) or even showed that group iden-
tification had no direct or moderating effects on effort (e.g.,
Gockel et al., 2008). These findings are consistent with Shepperd’s
(1993) claim that small group research examines teams in a mini-
mal sense, as they barely share a history or future interactions (see
also McGrath, 1984). Thus, to learn more about team members’
striving for a positive social identity that could underlie effort
gains in teams, it may be necessary to move beyond the laboratory
and study teamwork in field settings.
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Fourth, following prior meta-analyses (e.g., Karau & Williams,
1993; Weber & Hertel, 2007), we interpreted performance as in-
dicative of expended effort. Yet, one might speculate that, in cer-
tain instances, increases in effort may not automatically translate
to equivalent increases in performance (e.g., in brainstorming
tasks). One might also speculate about curvilinear relationships
between effort and performance for some tasks. For example, an
increase in effort may, at some point, even decrease performance
in swimming or running relays (e.g., Hiiffmeier et al., 2017;
Schleu et al., 2019). Thus, future research should pretest the tasks
used for assessing effort to ensure a monotonous positive relation
between effort and performance (see Hertel et al., 2000). Comple-
menting behavioral data with additional effort indicators (e.g.,
physiological data) is another promising strategy in this respect.

Finally, in line with prior meta-analyses on effort during team-
work (Herbst & Mas, 2015; Karau & Williams, 1993; Weber &
Hertel, 2007), our research focuses on individual motivation
within teams. Other models offer another perspective on team
member effort: For instance, Chen and Kanfer (2006) provided a
multilevel model of motivated behavior in teams that includes
individual-level processes, team-level processes, and cross-level
processes. Thus, future research should delve deeper into addi-
tional team-level processes and cross-level influences between
individual and team motivation.

Conclusions

The current meta-analysis of more than 600 effect sizes com-
prising data from more than 300,000 team members theoretically
and empirically integrated the two research strands on effort gains
and effort losses in teams. By doing so, we could demonstrate that
teamwork is neither motivating nor demotivating per se. Our
meta-analysis is also the first to suggest that both effort gains and
effort losses in teams are caused by multiple factors, and whereas
some factors can explain both effort gains and effort losses in
teams (i.e., [in-]dispensability and social comparison potential),
other factors appear to uniquely trigger either effort gains (i.e.,
social support) or effort losses (i.e., evaluation potential) in teams.
In other words, effort gains and effort losses appear to be multiply
determined phenomena that have—in part—shared causes and that
may also have—in part—unique causes. By presenting this
nuanced pattern of results, we advanced the understanding of one
of the oldest research questions in modern psychology—individual
motivation within teams. Our hope is that our findings are helpful
for future researchers and practitioners so that it becomes possible
that together, everyone achieves more—and not less.
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