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Comparative payment schemes and tournament-style promotion mechanisms are pervasive in the workplace.
We test experimentally whether they have a negative impact on people’s willingness to cooperate. Partic-

ipants first perform in a simple task and then participate in a public goods game. The payment scheme for
the task varies across treatment groups. Compared with a piece-rate scheme, individuals in a winner-takes-all
competition are significantly less cooperative in the public goods game. A lottery treatment, where the winner
is decided by luck, has the same effect. In a competition treatment with feedback, winners cooperate as little as
participants in the other treatments, whereas losers cooperate even less. All three treatments lead to substantial
losses in the realised social surplus from the public good while having no significant impact on performance.
In a complementary experiment, we aim to shed light on the psychological mechanisms behind our results.
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Introduction
Many companies use relative reward schemes
whereby employees earn a bonus if they perform bet-
ter than their colleagues. Moreover, hierarchical struc-
tures mean that in many organisations, employees
find themselves in constant competition for promo-
tions. This is meant to provide incentives for higher
performance. Often, however, the success of a project
depends not only on individual performance but also
on the willingness of people within an organisation
to cooperate with each other. Here, we ask whether
comparative payment schemes have a detrimental
psychological effect on people’s willingness to coop-
erate. That is, we ask whether such schemes neg-
atively affect an individual’s willingness cooperate,
even when cooperation does not affect the probability
of earning the bonus.

To answer this question, we conduct an online ex-
periment with a large subject pool in which partic-
ipants are randomly allocated to perform a simple
task under different incentive schemes. Following the
task, we measure their willingness to cooperate in a
public goods game with a randomly selected group
of other participants whom they have not previously
interacted with.

Participants in the control group are paid accord-
ing to a piece rate whereas those in the “competition”

treatment are paid according to a competitive winner-
takes-all incentive scheme. In the “lottery” treatment,
participants are paid according to a lottery scheme
that reproduces the payoff variance, but not the per-
formance dependence, of the competitive payment
scheme: the winner is randomly chosen. Finally, in
the “feedback” treatment, participants compete and
are informed about the outcome of the competition
before making their choice of how much to contribute
to the public good.

The lottery treatment serves to establish whether
the effect is the same when the outcome is due to luck
rather than performance, which mimics comparative
pay based on a (very) noisy performance measure.
The feedback treatment eliminates the role of beliefs
about the outcome of the competition. It also allows
us to investigate whether feedback on the outcome,
which is usually present in a workplace context, has
an additional effect on cooperation.

An extensive literature finds that people are willing
to cheat to artificially increase their own performance,
lie about their performance, or sabotage the perfor-
mance of others in order to win a competition (e.g.,
Lazear 1989, Konrad 2000, Chen 2003, Falk et al. 2008,
Harbring and Irlenbusch 2011, Charness et al. 2013).
Our focus is different. Namely, we are interested in
whether there are behavioural spillovers from compe-
tition to other, unrelated settings, and decisions.
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A couple of past studies have looked at spillovers
from competitive situations to choices in the pub-
lic goods game when both settings involve the same
participants. Savikhin and Sheremeta (2013) find that
simultaneous participation in a public goods game
and a lottery contest decreases suboptimal overbid-
ding in the contest, but public goods game contri-
butions are not affected compared to when these
games are played in isolation. Cason and Gangadha-
ran (2013) instead find that simultaneously competing
in a double-auction market lowers contributions in a
threshold public goods game.

A number of further studies investigate spillovers
of various forms of competition and rivalry to games
and decisions other than contributions in the pub-
lic goods game. Brandts et al. (2009) find that
what they dub competitive rivalry—where player A
chooses between players B and C to play a pris-
oner’s dilemma—diminishes the rivals’ altruistic dis-
position toward each other and player A, mainly
because of negative emotions linked to loss of con-
trol and exclusion. Gill et al. (2013) find that partic-
ipants in an experiment who are paid according to
a lottery are slightly more likely to cheat vis-à-vis
the experimenter compared with participants who are
paid a fixed wage. Goette et al. (2012) conduct a lab-
in-the-field experiment in the Swiss army using nat-
urally occurring groups (army platoons). They find
that between-group competition increases the inci-
dence of antisocial punishment of out-group mem-
bers. Balafoutas and Sutter (2012) find that affirmative
action schemes favouring women in a competition
do not affect efficiency in a subsequent coordination
game relative to standard competition. Mollerstrom
(2013), on the other hand, finds a negative effect of
affirmative action, in general, on cooperation. Finally,
in a field experiment, Bandiera et al. (2013) find that
competitive incentives for fruit pickers change team
composition (workers choose to work with others of
a similar performance level rather than with friends)
and lead to an overall productivity loss, probably
because of a loss of social connections.

Closest to our design is Chen (2010), who also
allocates participants to either a competitive or a
piece-rate payment scheme and finds that compe-
tition increases nonutilitarian value choices in the
moral trolley problem. After providing feedback, he
also finds that competition losers but not winners are
less likely to donate 10 cents to charity. An impor-
tant difference between our design and Chen (2010)
is that in our main treatment participants do not
receive feedback on the competition outcome, allow-
ing us to separate the effect of competitive incen-
tives from the effect of feedback. In a subsequent
paper, Ter Meer (2014) finds that tournament incen-
tives increase deception in a sender-receiver game

played with the same opponent, whereas there is no
effect of cooperative incentives relative to piece rate.

Also related are a number of recent papers on the
effects of market interactions on morality and social
preferences. Falk and Szech (2013) let participants in
a lab experiment decide between receiving money or
saving the life of a “surplus” lab mouse. Participants
are more likely to save the mouse when the deci-
sion is individual than when they make the decision
through a multilateral market mechanism. Herz and
Taubinsky (2013) show that exposure to market pres-
sure serves as an anchor and lowers the minimum
amount participants are willing to accept in an ulti-
matum game but not the amount they offer to others.
Al-Ubaydli et al. (2013) find that priming participants
using phrases related to markets and trade increases
trust in a trust game through a positive effect on the
beliefs about others’ trustworthiness compared with a
control group. Finally, Cappelen et al. (2013) find no
significant effect of a market prime on honesty.

Our study adds to these previous findings in sev-
eral ways by asking whether organisations face a
trade-off between incentivising their workers and fos-
tering a cooperative environment. In our design, the
cooperative game involves a different set of partici-
pants from the task stage. This allows us to exclude
reciprocity and punishment motivations as mecha-
nisms. Also, the effects we measure differ from the
effects uncovered in past experimental studies on sab-
otage and cheating because in our design, cooper-
ating does not affect the chance of winning. Rather,
our design measures a psychological spillover effect,
which exists over and above the potentially perverse
incentive effects of comparative payment schemes.

We find that participants in the competition treat-
ment contribute significantly less in the public goods
game compared with the control group, suggesting a
negative effect of competition on the willingness to
cooperate with others. Participants in the lottery treat-
ment cooperate as little as those in the competition
treatment, suggesting that the negative effect of com-
parative payment on the willingness to cooperate is
present when the outcome is due to pure luck, and
it is therefore not caused by participants having to
perform under competitive pressure. In the feedback
treatment, we find that winners cooperate as little
as participants in the competition and lottery treat-
ments, demonstrating that pessimistic beliefs about
one’s own performance cannot explain the competi-
tion effect. The feedback treatment’s losers contribute
less than the winners, and overall, participants in the
feedback treatment contribute significantly less than
participants in the competition and lottery treatments,
showing an effect of feedback over and above the
effect of comparative pay. All three treatments lead to
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Table 1 Experimental Treatments

Control Competition Lottery Feedback

Comparison Individual Three randomly selected performances Random groups of four Three randomly selected performances
Payment Four cents per 16 cents per point if beat other Random group member gets 16 cents per point if beat other

point performances, otherwise zero 16 cents per point, others get zero performances, otherwise zero
Feedback No No No Yes

substantial losses in terms of the realised social sur-
plus compared with the piece-rate scheme while hav-
ing no significant impact on performance in the task.

We then explore possible psychological mecha-
nisms behind these results—in particular, cognitive
load and priming with competitive norms. We use
our experimental data to show that cognitive load is
an unlikely explanation for our results. Using a sup-
plementary online experiment, we show that prim-
ing participants with competitive norms using the
scrambled sentences paradigm (Srull and Wyer 1979)
has the same detrimental effect on public goods
contributions as the competitive payment schemes.
This suggests a mechanism whereby working under
comparative payment schemes triggers competitive
norms that continue to influence decisions in other
settings. We also discuss other possible interpretations
and remaining uncertainties.

Following a large literature that finds strong gender
differences in the reaction to competitive incentives
(Gneezy et al. 2003), in the reaction to competition
outcomes (Buser 2014), and in the taste for com-
petition (Gneezy and Rustichini 2005, Niederle and
Vesterlund 2007), we also analyse whether the effect
of competition on cooperation is different for men and
women. We find that effects are generally stronger
and more significant for the male subsample.

Experimental Design and
Data Collection
Participants were recruited on Amazon’s Mechanical
Turk (MTurk) online labour market. MTurk is a plat-
form where employers can recruit workers for short
tasks in exchange for small payments (most tasks
take less than five minutes with participants earning
less than $1). MTurk has become increasingly popular
with researchers across the social sciences as a plat-
form for running incentivised experiments. MTurk
makes it feasible to recruit much larger samples at a
substantially lower cost and replication studies have
found that despite the small amounts that are typi-
cally paid, results are very similar to those obtained
in the lab (Horton et al. 2011, Amir et al. 2012).

After accepting to participate in our study, partic-
ipants on MTurk were referred to an external web-
site (Qualtrics) and were randomised into one of
four treatments, each consisting of two rounds. They

were told that one of the two rounds would be ran-
domly selected for payment. In the first round of
all treatments, participants had to perform a simple
task during two minutes. The treatments differ in the
way participants were paid for their performance (see
Table 1). Participants allocated to the control group
were paid according to a piece rate of four cents per
point. Those in the competition treatment had their
performance compared with three other randomly
selected performances and were paid 16 cents if they
beat the others and zero otherwise, receiving no feed-
back on the outcome during the study. In the lottery
treatment, one in four participants randomly received
16 cents per point, whereas the rest received noth-
ing. Participants in the competition and lottery treat-
ments did not receive feedback about their payment
at any point during the experiment. Finally, the pay-
ment scheme of the feedback treatment is identical to
the competition treatment, but participants received
immediate feedback on whether they won or lost at
the end of their performance. The choice of payment
schemes is closely related to the design of Gneezy
et al. (2003).

The task is an adapted version of the slider task of
Gill and Prowse (2012). Participants faced a screen full
of slider bars and had to position as many of them
as possible on the 50 mark before time ran out (see
Figure 1).1 The main difference with Gill and Prowse
(2012) is that the sliders are positioned in one neat
row but that the end point varies from slider to slider.
This task has the advantage that it is easy to imple-
ment in an online survey.

In the second round, all participants played a stan-
dard public goods game with three other randomly
selected individuals (a different set of individuals
from those they interacted with in the task round).
These are randomly picked from the pool of other
participants in the same treatment group. The partici-
pants in the three treatments were informed that these
were not the same individuals they had interacted
with in the first round. Participants received an alloca-
tion of 80 cents and had to decide how much to keep
and how much to allocate to the group. Money allo-
cated to the group was doubled and evenly divided

1 In this task, it is obvious to the participants whether they have
positioned the bars on the 50 mark or not.
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Figure 1 (Color online) The Slider Task
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among the four group members. The amount allo-
cated to the group is our measure for the willingness
to cooperate.

Finally, the participants answered a short question-
naire. We asked for gender and age, and we elicited
risk attitudes through a simple, nonincentivized ques-
tion: “How do you see yourself: Are you generally
a person who is fully prepared to take risks or do
you try to avoid taking risks?” The answer is on a
scale from 0 (“unwilling to take risks”) to 10 (“fully
prepared to take risk”). Dohmen et al. (2011), using
representative survey data from Germany, find that
the question predicts both incentivised choices in a
lottery task and risky behaviour across a number of
contexts.

The average earnings in the sliders task across all
treatments were $1.34 and the average earnings for
the public goods game were 1.25. Participants also
received a fixed 50-cent fee for completing the experi-
ment. The median amount of time it took participants
to complete the experiment was seven minutes. Par-
ticipation in the experiment was restricted to individ-
uals living in the United States.

Data
Table 2 describes the data and sample. We have a total
of 1,700 participants, 934 of whom are male and 766 of
whom are female. They are on average 30 years old.
The participants were randomly allocated to the four
treatments with allocation to the feedback treatment
being twice as likely to ensure a sufficient number of
winners.

Our participants correctly positioned an average of
26.1 sliders with men performing significantly better
than women (p = 0.000; rank-sum test). Contrary to

Table 2 Data

Sample Men Women

Observations
Control 334 173 161
Competition 351 184 167
Lottery 360 208 152
Feedback 655 369 286

Total 1,700 934 766
Variable means

Performance 2601 2809 2206
PG allocation 4504 4504 4504
Age 3001 2803 3203
Risk seeking 606 609 601

Note. PG, public goods.

the findings of some past studies on gender differ-
ences in cooperation in the public goods game, aver-
age allocations are exactly equal for men and women
in our sample (p = 0.899; rank-sum test). But like
many past studies, we find that men rate themselves
significantly more risk seeking (p = 0.000; rank-sum
test).2

A potential worry with online experiments is selec-
tive attrition. If many participants drop out after treat-
ment is revealed and their decision to drop out is
correlated with their preferences, this could lead to
spurious differences between treatments. To avoid a
large number of dropouts, we made it clear to par-
ticipants that they would only receive their show-
up fee if they completed the entire survey. Moreover,
the average payment in our experiment was very

2 See Croson and Gneezy (2009) for an overview of studies on
gender differences in risk attitudes, competitiveness, and social
preferences.
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Figure 2 Average Allocation by Treatment
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Note. The error bars show 95% confidence intervals. PG, public goods.

generous compared with the standards of MTurk,
and incentives for completing the survey were corre-
spondingly high.

Fifty-five participants dropped out of the survey, 25
of these after treatment was revealed (which is small
compared to a sample of 1,700). These 25 observa-
tions are evenly distributed across the four treatments
(p = 0.258; Fisher’s exact test).3 Selective attrition is
therefore not an important concern for our study.

Results
Figure 2 shows average allocations to the group for
each treatment. In each of the treatments, allocations
are lower on average than in the control group. The
nonparametric Kruskal–Wallis test returns p < 00001,
showing that allocations differ significantly across
treatments.4 Participants in the competition treatment,
who compete against three other individuals, give
46 cents on average compared with 52 cents in the
control group (p = 0.025; rank-sum test). Participants
in the lottery treatment, who face random payoffs,
give 45 cents, which is also significantly less than
those in the control treatment (p = 0.013). Participants
in the feedback treatment, who receive immediate
feedback after competing, give 42 cents on average,
which is less than both the control group (p < 00001)
and those in the competition treatment (p = 0.084).
Focusing on the feedback treatment, we find that win-
ners give 44 cents and losers give 42 cents. This dif-
ference between winners and losers is not significant
(p = 0.630).

3 Of the 25 dropouts, 5 were allocated to the control treatment, 5
to the competition treatment, 9 to the lottery treatment, and 6 to
the feedback treatment. Of the other 30 dropouts, none read the
treatment-specific instructions.
4 Note that all tests in the paper are two-sided.

Figure 3 Average Performance by Treatment
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The lower allocations in the treatments lead to
substantially lower social surplus compared with
the control group (where we define social surplus
as the difference between the average public goods
game payoff and the guaranteed minimum average
of 80 cents that participants would get if nobody
contributed anything). The achieved surplus is 11%
lower in the competition treatment and 13% lower
in the lottery treatment compared with the control
group. In the feedback treatment, the difference is
19%. Performance, on the other hand, hardly varies
across treatments (p = 0.707; Kruskal–Wallis test). This
is illustrated in Figure 3. This means that in our
experimental setting, there is no positive impact of
comparative incentives on performance, which could
make up for the loss in social surplus in the public
goods game.

In Table 3, we pursue these results more for-
mally using ordinary least squares (OLS) regressions
with controls for gender, performance, and age (col-
umn (2)) and risk attitudes (column (3)). We regress
the public goods game contribution on treatment
dummies with control participants being the omitted
category. The results from the nonparametric tests are
confirmed. Participants in all three treatments give
significantly less than the control participants and the
effects are robust to the inclusion of controls.5

Conditional on the full set of controls, participants
in the competition and lottery treatments contribute
approximately 12% less in the public goods game
compared with participants in the control group.
This indicates that comparative pay has a detrimental
spillover effect on people’s willingness to cooperate
with others. This effect is present whether the out-
come is decided by superior performance or by pure

5 The results are qualitatively and quantitatively similar when we
use Tobit regressions. We have also run ordered probit regressions
and the conclusions remain the same.
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Table 3 OLS Regressions (Dependent Variable: Public Goods Game
Contribution)

(1) (2) (3)

Competition −50748∗∗ −50725∗∗ −50156∗∗

4206225 4206015 4205215
Lottery −60602∗∗ −60274∗∗ −50239∗∗

4206065 4205785 4205345
Feedback (winner) −80010∗∗ −60264∗ −70059∗∗

4305325 4305545 4305415
Feedback (loser) −100064∗∗∗ −110295∗∗∗ −100941∗∗∗

4203635 4203545 4203015
Male 10598 −00841

4107185 4106955
Performance −00372∗∗∗ −00307∗∗∗

4000825 4000815
Age −00107 −00062

4000785 4000765
Risk seeking 30083∗∗∗

4003235

R2 00011 00023 00077
N 1,675 1,675 1,675

Note. Robust standard errors are in parentheses.
∗, ∗∗, and ∗∗∗ denote significance at 10%, 5%, and 1%, respectively.

luck. This is interesting because in the workplace con-
text, outcompeting others depends on performance
and luck to varying degrees, depending on how well
the organisation is able to monitor the true perfor-
mance of its employees.

Strikingly, winners in the feedback treatment are no
more generous, giving 15% less compared with the
control group. This is interesting for several reasons.
First, it shows that the effects of the competition and
lottery treatments cannot be explained by participants
trying to make up for an expected loss. Second, it
shows that there is a negative effect of competitive
environments even on the winners. Third, it shows
that the negative effect of comparative pay persists
after the payoff uncertainty has been resolved.

Losers in the feedback treatment are even less coop-
erative, contributing 19% less compared with control
participants and 5% less compared with the winners.
This is important because many competitions, such
as, for example, the competition for promotions in a
company, create only one winner but many losers. It
also shows that when feedback is present, as it usu-
ally is in a workplace context, comparative pay has
an even stronger negative effect on cooperation.

All the results reported above are robust to the
inclusion of controls for gender, performance, age,
and self-reported risk preferences. Gender and age are
not significantly correlated with contributions to the
public good. Performance in the slider task is signifi-
cantly negatively correlated with contributions, which
might be due to people who are more driven by finan-
cial rewards both putting in higher effort and being

Table 4 Differences in Public Goods Game Contributions Between
Treatments (p-Values in Parentheses)

Competition − Feedback 30904 40548 40998
4000865 4000475 4000235

Lottery − Feedback 30050 30956 40884
4001765 4000805 4000275

Competition − Feedback (winner) 20261 00539 10904
4005225 4008805 4005905

Lottery − Feedback (winner) 10407 −00010 10820
4006895 4009985 4006055

Competition − Feedback (loser) 40316 50570 50785
4000685 4000205 4000125

Lottery − Feedback (loser) 30462 50021 50702
4001405 4000345 4000145

Feedback (winner) − Feedback (loser) 20055 50031 30882
4005395 4001425 4002555

Gender, performance, and age
√ √

Risk attitudes
√

Note. p-Values are from Wald tests of differences in public goods game
contributions between treatments after OLS regressions corresponding to
columns (1)–(3) in Table 3.

less willing to share. More risk-seeking individuals
contribute significantly more, which might be due to
higher willingness to face the psychological risk of
contributing more than the other group members.

We explore the significance of the difference be-
tween the various treatments in Table 4, which reports
p-values from Wald tests for the difference in pub-
lic goods game contributions between the feedback
treatment and the competition and lottery treatments.
The tests confirm that, conditional on the full set of
controls, participants in the feedback treatment give
significantly less than participants in both the com-
petition and the lottery treatments. The difference
between the contribution of feedback losers and the
competition and lottery treatments is even larger and
always significant, whereas the contribution of feed-
back winners does not differ significantly from the
competition and lottery treatments.

Table 4 also shows that the difference in contri-
butions between winners and losers in the feedback
treatment is not significant at conventional levels.
However, success in a tournament is not randomly
assigned but correlates positively with effort and tal-
ent. Winners and losers might therefore differ along
various dimensions. Conditional on a participant’s
score, however, winning or losing only depends on
the performance of the randomly assigned opponents
and is therefore random (Buser 2014).

In Table 5, we explore the effect of feedback on pub-
lic goods contributions when performance is properly
controlled for. This is achieved by regressing pub-
lic goods contributions on a loser dummy control-
ling for a third-order polynomial in the competition
score using only participants in the feedback treat-
ment. Losers give 6.5 cents less than winners. This
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Table 5 Effect of Feedback (OLS Regressions; Dependent Variable:
Public Goods Game Contribution)

(1) (2) (3)

Feedback (loser) −60538∗ −60509∗ −40690
4308325 4308455 4308475

Performance −00618 −00502 −00522
4102195 4102255 4101925

Performance 2 00006 00005 00014
4000405 4000405 4000395

Performance 3 −00000 −00000 −00000
4000005 4000005 4000005

Male −00259 −30560
4208435 4208445

Age 00101 00089
4001375 4001345

Risk seeking 30014∗∗∗

4005085

R2 00012 00012 00065
N 649 649 649

Notes. Robust standard errors are in parentheses. The sample consists of
participants in the feedback treatment.

∗, ∗∗, and ∗∗∗ denote significance at 10%, 5%, and 1%, respectively.

effect is significant at the 10% level. However, when
a control for risk preferences is added, this shrinks to
4.7 cents and becomes statistically insignificant. These
results suggest that negative feedback might have an
additional causal effect on the willingness to cooper-
ate with others. Negative emotions triggered by los-
ing the competition are a plausible pathway for this
effect. Past research demonstrates that emotions such

Figure 4 Average Allocation by Treatment (by Gender)
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Note. The error bars show 95% confidence intervals. PG, public goods.

as anger and sadness have a significant impact on
choices in social preference games (Harlé and Sanfey
2007, Andrade and Ariely 2009).

Our results are largely in agreement with those of
the studies that resemble our design most closely. Our
finding of a negative impact of competitive incentives
on cooperation is in accordance with Ter Meer (2014).
Chen (2010) also finds that competition losers are less
generous (albeit in a dictator game with a charity)
but does not find a difference between competition
winners and those who work under a piece rate.

Finally, we have a look at gender differences in the
effect of comparative pay on the willingness to coop-
erate. Past research shows that the attitudes toward
and reactions to competition vary between men and
women, with men generally being more competitive.
Figure 4 shows the differences in public goods con-
tributions across treatments separately for men and
for women. The differences are stronger for men. This
is reflected by nonparametric tests: whereas contribu-
tions vary significantly across all treatments for men
(p = 0.001; Kruskal–Wallis test), this is not the case for
women (p = 0.217).

Table 6 shows regression results separately by gen-
der. In the male subsample, participants in all treat-
ments give less than the control group, whereas in
the female subsample, only the difference between
the feedback treatment losers and the control group
is significant. However, the differences in the treat-
ment effects for men and women are not generally
significant at even the 10% level, with the exception
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Table 6 OLS Regressions by Gender (Dependent Variable: Public Goods Game Contribution)

(1) (2) (3) (4) (5) (6)
Male Female p Male Female p Male Female p

Competition −90101∗∗ −20004 0.18 −80948∗∗ −20242 0.20 −80354∗∗ −10684 0.19
4306805 4307295 4306445 4307135 4305495 4305885

Lottery −80181∗∗ −50117 0.56 −70918∗∗ −40688 0.55 −60977∗∗ −30548 0.54
4305515 4308425 4305165 4307785 4304965 4306555

Feedback (winner) −100482∗∗ −40965 0.49 −90269∗∗ −10477 0.40 −90965∗∗ −20516 0.41
4403205 4606515 4403275 4604925 4402555 4701055

Feedback (loser) −130561∗∗∗ −60234∗ 0.12 −140728∗∗∗ −70649∗∗ 0.10 −140615∗∗∗ −60950∗∗ 0.08
4303225 4303565 4302895 4303715 4302795 4302095

Performance −00308∗∗∗ −00493∗∗∗ −00263∗∗ −00390∗∗∗

4001085 4001175 4001045 4001255
Age −00103 −00131 −00061 −00078

4001235 4001025 4001205 4000985
Risk seeking 20792∗∗∗ 30442∗∗∗

4004495 4004635

R2 00018 00006 00027 00024 00069 00094
N 934 741 934 741 934 741

Notes. Robust standard errors are in parentheses. Gender difference p-values are from regressions including gender interactions.
∗, ∗∗, and ∗∗∗ denote significance at 10%, 5%, and 1%, respectively.

of the effect of being a feedback loser, which is signif-
icantly larger for men than for women (p-values are
from Wald tests after regressions that include gender–
treatment interactions).

Past research has also shown that the performance
of men reacts more strongly to competitive incentives
than the performance of women. Although Figure 3
suggests that the treatments had no impact on perfor-
mance, this could mask gender differences in the reac-
tion to the competitive incentive schemes. This idea
is explored in Table 7, where we regress performance
in the slider task on treatment dummies separately
for men and for women. The effects of the treatments
on performance are not generally significant with the
exception of the feedback treatment, which signifi-
cantly lowers performance for women.6 None of the
effects differs significantly between men and women.

Potential Mechanisms
Our results show that exposing people to competitive
or random payment schemes, as opposed to individ-
ual piece-rate pay, has a negative impact on their will-
ingness to cooperate. The literature on behavioural
spillovers suggests a number of potential mechanisms
behind our results. One such candidate is cognitive

6 A potential explanation for the negative impact of the feedback
treatment on performance for women is fear of failure (Elliot and
Thrash 2004). Individuals high on fear of failure seek to avoid
failure in achievement settings, for example, by mentally escap-
ing the threatening situation by withdrawing effort (Elliot and
Church 1997). McGregor and Elliot (2005) find that women are
more affected by fear of failure than men. Women have also been
found to be more feedback averse than men (Möbius et al. 2011).

load. Competition is a more complex situation com-
pared to working under individual incentives because
of added uncertainty and strategic concerns. These
additional cognitive demands could lead to cogni-
tive load whereby cognitive constraints might pre-
vent individuals from choosing optimally (Samuelson
2001). Cognitive load might lead people to rely on
simple heuristics such as playing Nash or choosing
randomly, which in the case of the public goods game
would lead to lower contributions. The literature on
cognitive load in social preference games does not
generally support this conjecture. Most relevant to our
study, Duffy and Smith (2014) find a positive effect of
cognitive load on cooperation levels in the prisoner’s
dilemma. If our treatments induce cognitive load, the
results of Duffy and Smith would thus make us expect
a positive effect on cooperation from our treatments,
whereas we find the opposite.7

In Table 8, we further explore cognitive load as a
potential mechanism by looking at whether individu-
als are more likely to make certain choices depending
on the treatment. Here, we regress dummies for spe-
cific choices in the public goods game on treatment
dummies and controls. Columns (1) and (2) show that
participants in the three treatment groups are about
five percentage points more likely to play Nash (i.e.,
to contribute zero) compared with the control group,
but this effect is statistically significant only for the
feedback treatment. Columns (3) and (4) show that

7 Moreover, studies on giving in dictator games find either positive
or zero effects (Cornelissen et al. 2011, Hauge et al. 2009, Schulz
et al. 2012) and Cappelletti et al. (2011) find a zero effect on ultima-
tum game proposals.
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Table 7 OLS Regressions by Gender (Dependent Variable: Performance in the Slider Task)

(1) (2) (3) (4) (5) (6)
Male Female p Male Female p Male Female p

Competition 00656 −00866 0.38 00584 −00577 0.48 00520 −00630 0.49
4101975 4100795 4101885 4100465 4101875 4100425

Lottery 10132 00578 0.77 10005 00799 0.91 00904 00670 0.91
4101635 4101145 4101555 4100795 4101545 4100765

Feedback −10007 −10695∗ 0.63 −10307 −10806∗ 0.75 −10290 −10842∗∗ 0.73
4100415 4009615 4100375 4009315 4100355 4009275

Age −00150∗∗∗ −00201∗∗∗ −00154∗∗∗ −00205∗∗∗

4000395 4000285 4000395 4000285
Risk seeking −00286∗∗ −00363∗∗∗

4001445 4001335

R2 00006 00009 00021 00072 00026 00081
N 934 741 934 741 934 741

Notes. Robust standard errors are in parentheses. Gender difference p-values are from regressions including gender interactions.
∗, ∗∗, and ∗∗∗ denote significance at 10%, 5%, and 1%, respectively.

treated participants are between 8 and 16 percent-
age points less likely to contribute the full endow-
ment. This effect is significant for all three treatment
groups. Columns (5) and (6) show that treated par-
ticipants are slightly more likely to give exactly half
their endowment, but again, this effect is significant
only for the feedback group. In summary, the only
treatment group for which we find strong evidence of
a change in choosing focal amounts is the feedback

Table 8 Simple Heuristics in the Public Goods Game
(OLS Regressions)

(1) (2) (3) (4) (5) (6)
Zero Zero Maximum Maximum Half Half

Competition 00056∗ 00050 −00083∗∗ −00076∗∗ 00014 00012
4000335 4000335 4000385 4000375 4000215 4000215

Lottery 00049 00037 −00092∗∗ −00080∗∗ 00024 00025
4000335 4000325 4000385 4000375 4000225 4000225

Feedback 00062∗∗ 00064∗∗ −00162∗∗∗ −00166∗∗∗ 00044∗∗ 00047∗∗

4000295 4000285 4000335 4000335 4000195 4000195
Male 00052∗∗ 00027 −00037∗∗

4000225 4000255 4000165
Performance 00004∗∗∗ −00003∗∗∗ 0

4000015 4000015 4000015
Age 00002∗∗ 0 00001

4000015 4000015 4000015
Risk seeking −00026∗∗∗ 00043∗∗∗ −00006∗∗

4000045 4000045 4000035
R2 00003 00040 00015 00072 00007 00027
N 1,675 1,675 1,675 1,675 1,675 1,675

Notes. The dependent variable in columns (1) and (2) is a binary variable indi-
cating a zero contribution in the public goods game. The dependent variable
in columns (3) and (4) is a binary variable indicating a maximal contribu-
tion of 80 in the public goods game. The dependent variable in columns (5)
and (6) is a binary variable indicating either a zero contribution or a maximal
contribution of 80 in the public goods game. Robust standard errors are in
parentheses.

∗, ∗∗, and ∗∗∗ denote significance at 10%, 5%, and 1%, respectively.

group. Participants in that group are more likely to
choose Nash and more likely to give half (but they
are also less likely to give everything). However, as
previous analysis shows, the difference between the
feedback treatment and the other treatments mainly
stems from the effect of being informed of a negative
outcome. It is not obvious why losers should suffer
from greater cognitive load than winners.

Cognitive load could also lead people to choose
randomly in the public goods game. If this is the
case, we would expect a higher variance in the alloca-
tions in the three treatments compared to the control
treatment. We do not find evidence for this. A robust
test for equality of variances across the four treatment
groups detects no significant difference (p = 0.335),
and the treatment with the lowest variance is the feed-
back treatment. We interpret these findings to indicate
that participants’ resorting to heuristics as a result of
cognitive load is unlikely to be the mechanism behind
our findings.

A related concept that is potentially relevant to
our results is outcome entropy. Bednar et al. (2012),
in an interesting study where participants play two
simple 2 × 2 simultaneous move games at the same
time, find significant spillover effects. For example,
people who play a prisoner’s dilemma at the same
time as a game of chicken choose the off-diagonal
options more often than people who play a prisoner’s
dilemma in isolation. They find that outcome entropy
(the amount of variation in the choices), which they
interpret as a proxy for the complexity and the cog-
nitive load induced by a game, predicts the direction
of the spillover: low-entropy games influence choices
in high-entropy games. In our case the direction of
the spillover effect is clear as the games are played
in sequence. However, it is interesting to see whether
outcome entropy (and therefore presumably cogni-
tive load) varies across treatments. A robust test for
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equality of variances across the four treatment groups
indeed finds that the variance in the score achieved
in the slider task varies significantly across treatments
(p < 00001). However, there is no consistent pattern:
the standard deviation of performance is similar in
the control and competition treatments (11.7 and 11.4,
respectively), highest in the lottery treatment (13.3),
and lowest in the feedback treatment (8.7).

A second plausible mechanism to explain our
results is priming.8 Mental representations of a phe-
nomenon can have an effect on behaviour outside the
context of that phenomenon because limited cogni-
tive abilities prevent people from always accessing
the most relevant mental representations required for
a task or decision (as discussed in, e.g., Al-Ubaydli
et al. 2013). Mental representations that have been
recently or regularly accessed can thus have an effect
on behaviour and choices even if they are not rel-
evant. Competing with others or receiving unequal
payoffs could prime individuals with competitive or
selfish norms. Moreover, those participants who work
under comparative incentives are part of a group,
which by itself might trigger norms of competitive
behaviour.

To test this mechanism, we conducted an additional
experiment on MTurk.9 The design again consisted of
two rounds, one of which was randomly paid out.
In the first round, we randomly primed participants
with competition-related concepts without actually
making them compete, using the scrambled sentences
paradigm (Srull and Wyer 1979). The second-round
public goods game was identical.

In the first round, all participants were paid a piece
rate for their performance in a sentence-unscrambling
task where they had to form correct four-word sen-
tences out of five randomly ordered words. They
earned 10 cents for each of the 10 sentences they
unscrambled correctly. Participants in the control
group received 10 neutral sentences; for the treat-
ment group, 5 of 10 sentences were replaced by
sentences containing words such as “competition,”
“contest,” “rivalry,” “tournament,” or “conflict” (see
the online appendix, available as supplemental mate-
rial at http://dx.doi.org/10.1287/mnsc.2015.2257, for
a full list of sentences).

A further difference between comparative and indi-
vidual incentives is the fact that workers are part of
a group, which might in itself lead them to com-
pare themselves with others and trigger competitive
norms. We therefore randomly assigned half the par-
ticipants in each the treatment and control groups to

8 Chen et al. (2014) show that cooperation can be susceptible to
priming by emphasizing different aspects of participants’ identities
in a lab experiment.
9 Note that participants in the main experiment were excluded from
participating in the additional experiment.

Table 9 Descriptive Statistics for Supplementary Priming Experiment

Sample Men Women

Observations
No prime 402 257 145
Competition prime 397 241 164
Group prime 405 231 166
Competition prime × Group prime 401 246 155

Total 1,605 975 630
Variable means

Performance (number of 9.3 9.2 9.4
unscrambled sentences)

PG allocation 40.2 38.0 43.5
Age 30.9 29.3 33.3
Risk seeking 6.4 6.7 6.1

Note. PG, public goods.

a group prime whereby the instructions informed the
participants that “during the whole study, you will be
in a group of four participants.” This amounts to a
2 × 2 design (competition prime × group prime).

Table 9 shows descriptive statistics. We recruited
an additional 1,605 participants on Mechanical Turk,
referred them to an external website (Qualtrics), and
randomly allocated them to one of the four treat-
ments. The instructions and the questionnaire were
as close as possible to the ones used in the previous
experiment (see the online appendix). The average
earnings in the sentence unscrambling task across all
treatments were $0.92, and the average earnings for
the public goods game were $1.17. Participants also
received a fixed 50-cent fee for completing the experi-
ment. The median amount of time it took participants
to complete the experiment was six minutes. Partici-
pation in the experiment was restricted to individuals
living in the United States.

Table 10 shows the results. Participants primed
with competition phrases contribute approximately
seven cents less to the public good than members
of the control groups who unscrambled neutral sen-
tences. Participants who received instructions con-
taining the group prime also gave significantly less,
an effect of approximately eight cents. Participants
who were treated with both the group prime in
the instructions and the competition prime in the
unscrambling task gave approximately eight cents
less and are therefore indistinguishable from the par-
ticipants who only received one of the two primes.
Contrary to the main experiment, the effects of gender
and age are significant, whereas the effect of perfor-
mance is insignificant.

These results support the interpretation that the
negative effect of comparative payment schemes
on the willingness to cooperate with others works
through priming. The results of the additional exper-
iment leave open whether the priming effect is due
to the presence of others making people think more
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Table 10 Results from Supplementary Priming Experiment
(OLS Regressions; Dependent Variable: Public
Goods Game Contribution)

(1) (2) (3)

Competition prime −60929∗∗∗ −70267∗∗∗ −60338∗∗∗

4205215 4205285 4204355
Group prime −70920∗∗∗ −80005∗∗∗ −80309∗∗∗

4204965 4204885 4204025
Competition × Group prime −70965∗∗∗ −80022∗∗∗ −60955∗∗∗

4205185 4205355 4204515
Male −40866∗∗∗ −60847∗∗∗

4108315 4107555
Performance −00357 00167

4006105 4005745
Age 00219∗∗∗ 00260∗∗∗

4000845 4000835
Risk seeking 30821∗∗∗

4003195
R2 00009 00019 00095
N 1,605 1,605 1,605

Note. Robust standard errors are in parentheses.
∗, ∗∗, and ∗∗∗ denote significance at 10%, 5%, and 1%, respectively.

strategically or leading people to compare themselves
to others. The results from the main experiment lend
some support to the second explanation: providing
feedback to participants significantly increases the
treatment effect. Receiving feedback basically forces
people who lost to compare their own performance
and earnings with those of the winner (and vice
versa for winners, for whom we also find a negative
effect on cooperation compared with the control). It
is also possible, however, that the feedback treatment
strengthens a group priming effect.10

It is somewhat puzzling in general that the group
prime decreases cooperation to the same extent as
competition priming. This result suggests that it is the
fact of being in a group with others rather than pay-
ment uncertainty that triggers the negative effect of
comparative payment schemes on cooperation. A uni-
fying explanation is that being in a group with others
who earn different amounts leads people to compare
themselves, which possibly triggers competitive or
selfish norms that carry over to other settings. The
results also support a slightly different explanation,
however. Only in the risk treatment do the instruc-
tions explicitly mention to participants that “you are
in a group with 3 other randomly selected partici-
pants. These are NOT the same individuals you inter-
act with in the allocation part.” As the competition
priming and the simple group prime are both suffi-
cient to recreate the effect, one could speculate that

10 One referee suggested that one could use our setup with a dic-
tator game to disentangle this further, and we agree that this is
interesting for future work.

participants in the competition treatment give less
because of competitive norms caused by competi-
tion priming and participants in the risk treatment
give less because of the group prime. Although the
additional experiment supports priming as the likely
mechanism behind our results, the exact pathways
are consequently still open for debate and thus more
work.

Conclusion
In this study, we demonstrate that comparative pay-
ment schemes have a detrimental effect on the will-
ingness of individuals to cooperate with others even
when cooperation does not affect the chance of
winning. Moreover, our design excludes reciprocity,
beliefs, and income effects as explanations. We there-
fore interpret the measured impact of comparative
pay on cooperation as a psychological spillover effect
that exists over and above the potentially perverse
incentive effects of comparative payment schemes. In
a supplementary experiment we show that priming
is a plausible psychological mechanism behind our
results. That is, comparative payment schemes prime
people with competitive norms, possibly by inciting
them to compare themselves with others.

If our results generalise to a workplace context, they
would have important ramifications for the design
of optimal organisational structures and incentive
schemes. Hierarchical organisational structures are
inherently competitive because only a few of those
on a given level will manage to move up to the next
level. If the hierarchical pyramid is steep, employees
on all levels find themselves in constant competition.
In organisations that put a premium on cooperation,
flat hierarchies are therefore more attractive. Likewise,
comparative compensation schemes lead to employ-
ees constantly being forced to compare themselves
with and compete against their coworkers. In organi-
sations where cooperation is important, fixed wages,
individual incentives, or team-based bonuses might
be more appropriate.

In our experimental task, we find no effect of com-
parative reward schemes on performance. However,
our task is very simple and the time frame is short,
which might limit the scope for an effect of incen-
tive schemes on performance. Economic theory, on
the other hand, indicates that competitive incentives
boost performance and that is why companies use
them. Our results show that any potential productiv-
ity gain engendered by comparative reward schemes
might come at the cost of a reduced willingness to
cooperate. Which effect dominates will depend on the
magnitude of the productivity gain and the impor-
tance of cooperation for the aims of the organisa-
tion. One can imagine that a company would not
be unduly worried about the cooperativeness of, e.g.,
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independently operating salespeople. But when team-
work and organisation-wide cooperation are crucial
for an organisation’s goals, competitive incentives and
promotion mechanisms could carry a huge cost.

Future work should explore more complex skill-
based tasks where the effect of incentive schemes
on performance might be different. To examine the
robustness and external relevance of our results, repli-
cations using other forms of contests and other social
preference games would be welcome. Furthermore,
it would be interesting to know whether inequality
in payoffs is enough in itself to trigger a negative
effect on the willingness to cooperate. Finally, a field
experiment might be most appropriate to examine
whether spillovers that exist in the short term in the
lab carry over to the long-term interactions typical in
most organisations.

If one is willing to extrapolate even further, our
results could be relevant for predicting how societies
change as they become more competitive. Arguably,
the lives of many people in advanced economies
have recently become more competitive as a result
of higher unemployment and lower job security. Our
results could be relevant for our understanding of
the recent financial crisis, which exposed many exam-
ples of extreme selfish behaviour in competitive envi-
ronments. Our results suggest that this might not be
due purely to a selection effect (competitive environ-
ments attracting selfish people) but might be partially
explained by an effect of the work environment on
the mind-set of the employees.

Supplemental Material
Supplemental material to this paper is available at http://dx
.doi.org/10.1287/mnsc.2015.2257.
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