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Work teams often receive feedback on how well their team is performing relative to their benchmarks. In this 

paper, we investigate experimentally how teams respond to relative performance feedback (RPF). We find that 

when subjects work under team incentives, then RPF on team performance increases the teams’ average perfor- 

mance by almost 10%. The treatment effect is driven by higher top performance, as this is almost 20% higher 

when the teams receive RPF compared to when the teams only receive absolute performance feedback (APF). 

The experiment suggests that top performers are particularly motivated by the combination of team incentives 

and team RPF. We also find notable gender differences. Females respond negatively to individual RPF, but even 

more positively than males to team RPF. 
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. Introduction 

People prefer high rank to low rank. Even when rank is independent

rom monetary outcomes, people are willing to take costly actions in

rder to climb the ladder. “….rank among our equals, is, perhaps, the

trongest of all our desires ” wrote Adam Smith in 1759. Modern orga-

izations utilize this basic human insight by providing employees with

eedback on their relative performance in order to motivate them to

ork harder. 

However, although rank and relative performance feedback (RPF)

s such a basic ingredient in competitive environments, it is only

ecently that scholars within economics have systematically studied

ow people respond to RPF. The early literature on relative per-

ormance evaluation studied the effect of connecting rank to mon-

tary incentives (see Lazear and Rosen (1981) seminal contribu-

ion on rank order tournaments). More recent theories on compet-

tive preferences and status concerns ( Frank, 1985 ; Clark and Os-

ald, 1996 ; Auriol and Renault, 2008 ) suggest, however, that rank

er se motivates effort. 1 It has now been demonstrated, through

ontrolled experiments in the lab and in the field, that RPF in-

eed affects individual behavior, even when relative performance

oes not affect pay. For example, Blanes i Vidal and Nossol (2011) ,

uhnen and Tymula (2012) , Tafkov (2013) , Charness et al. (2014) , and
∗ Corresponding author. 

E-mail addresses: william.g.gjedrem@uis.no (W.G. Gjedrem), 

la.kvaloy@uis.no (O. Kvaløy). 
1 While status concerns may be independent from competitive preferences, the 

atter is often seen as a consequence of the former. People like to outperform 

thers because it gives social status (see e.g., Charness and Grosskopf, 2001 ). We 

ill use the two terms synonymously in this paper, and will not try to disentangle 

he two. 
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ramer et al. (2016) find performance improvements in situations where

PF is provided, while Hannan et al. (2008) , Hannan et al. (2013) ,

zmat and Iriberri (2016) , and Gjedrem (2018) find significant

ontext specific effects of RPF. There are also studies that do

ot find any positive effects of RPF. Guryan et al. (2009) ,

riksson et al. (2009) and Bellemare et al. (2010) find no significant ef-

ects, while Barankay (2012) find that removing RPF positively affected

roductivity. 

Relative performance feedback is also provided to groups of individ-

als, like firms, or teams within firms, who compete against each other

nd receive feedback about their relative performance. Sales teams or

&D teams, for instance, are benchmarked against similar teams in other

rms. Moreover, firms often set up internal competitions between teams

n order to sell more or innovate more ( Birkinshaw, 2001 ; Marino and

ábojnik, 2004 ; Baer et al., 2010 ). Successful teams are typically com-

ensated by some monetary rewards, but team competitions per se may

lso be motivating. There are only a few studies on the effects of team

PF with real-effort task, see e.g. Delfgaauw et al. (2013) . 2 However

here is a larger literature on behavior in group contests using other

ypes of tasks, see a recent survey by Sheremeta (2018) for details on

his. 

We contribute to the existing literature by investigating how teams

espond to relative performance feedback while working on a real-effort

ask. We first build a model, considering how people’s utility is affected
2 They study competition between stores in a Dutch Retail chain and find that 

PF to stores (i.e. teams) improves sales even when rank do not affect monetary 

utcomes. 
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o  
y feedback on rank and peer pressure. In particular, people may expe-

ience utility from being ranked against others, and from peer pressure

f observing others’ performance. From a theoretical perspective, one

ay think of at least two reasons why people might respond differently

o team feedback compared to individual feedback. The first relates to

tatus concerns and competitive preferences: The utility from winning

ogether with a team might potentially be different from the utility of

inning alone, since one then share the pleasure with other team mem-

ers. Similarly, the costs of losing as a team might be different from the

osts of losing alone, as one can find common support and comfort. The

econd relates to peer pressure and "team spirit". As demonstrated theo-

etically ( Kandel and Lazear, 1992 ) and empirically (e.g., Babcock et al.,

015 ; Corgnet et al., 2015 ), peer pressure can motivate workers to exert

ffort in teams. Team-based incentive schemes may create peer pressure

ince low (high) effort has a negative (positive) externality on peers’ pay.

f peers also care about team rank, then team RPF may create additional

eer pressure within the team. 

We investigate RPF to teams by conducting a controlled laboratory

xperiment consisting of eight treatments. In each treatment, subjects

ork on a real-effort task for six periods. We primarily vary treatments

long two dimensions: team or individual incentives, and team or in-

ividual feedback. However, to establish a “baseline ” of performance,

e also have treatments in which subjects only receive absolute perfor-

ance feedback. Under RPF, individuals (teams) are always compared

ith two other individuals (teams), i.e. after each period, each individ-

al or team is ranked as either number 1, 2 or 3. Each team consists of

hree subjects, so each subject earns one third of total team output when

rovided with team incentives. The monetary outcomes are independent

rom feedback rankings. 

While our main objective is to investigate the effect of team RPF, our

econdary objective is to understand when and why team RPF has an

ffect. It is difficult to disentangle between the two main mechanisms

hat could make people respond differently to team RPF compared to

ndividual RPF (status concerns and peer pressure). Our approach is to

emove (or at least reduce) peer pressure by letting people work on be-

alf of teams, where the others in the team do not work. We thus also

an two “team leader ” treatments, where workers acted as team leaders

nd worked on behalf of their team. 

In sum, these eight treatments can provide answers to our two main

uestions: How and why do individuals’ performances in teams respond

o relative performance feedback? The main results is that RPF to teams

ndeed increase performance, and that competitive preferences, rather

han peer pressure or “team spirit ”, seem to drive the results. More

pecifically , our results can be summarized as follows: We find that

hen subjects are exposed to team incentives, then RPF on how their

eam is doing compared to two other teams increases the team’s average

erformance by almost 10%. The treatment effect is driven by higher top

erformances. 3 The best performance within each team is on average

lmost 20% higher when teams receive team RPF comparted to when

eams only receive team APF. These effects more or less disappear un-

er individual incentives and individual RPF. Our experiment thus sug-

ests that some subjects are particularly motivated by the combination

f team incentives and team RPF. The strong effect on top performers,

nd the insignificant effect on other team members, indicates that team

pirit is not a main explanation of our results. Our results from the team

eader treatments support this conjecture. We find that team leaders re-

eiving RPF perform significantly better than team leaders who only

eceive absolute performance feedback, indicating that status concerns
3 We use the performance of subjects in the final work stage to categorize 

top performance ” and “top performers ”, i.e. the best subject within each team 

n the final stage is categorized as the “top performer ” in that team, regardless of 

ow they performed in the other working stages. Hence, the effect is driven by 

igher performance of the most productive individual in the final stage within 

ach team, when comparing treatments with and without team RPF. We use top 

erformers or best performers interchangeably throughout this article. 

h  

t

l

t

r competitive preferences better explain our results than peer pressure

r team spirit. 

The positive effect of team RPF complements

elfgaauw et al. (2013) who in a field experiment find positive

ffects of team RPF under weak team incentives. In contrast to us, they

o not compare with individual RPF, nor do they study interaction

ffects between team RPF and team incentives. Our results also com-

lement van Dijk, Sonnemans, and van Winden (2001) findings that

eam incentives lead to higher top performances. In our experiment,

eam RPF is needed in addition to team incentives in order to improve

op performance and thereby compensate for the drop in performance

bserved when simply moving to team incentives. 

However, our results contrast with a field study by

andiera et al. (2013) . They find that ranking teams reduces

verall performance, as lower ranked teams decreased their pro-

uctivity. Our experiment has important differences though, as

andiera et al. (2013) study this in a within-subject experimental

esign with endogenously formed teams, whereas we use a between-

ubject design with exogenously formed teams. They argue that the

eduction in productivity is due to subjects starting to sort into teams

ased on ability rather than social ties, which leads to more free-

iding in low productive teams with weaker social ties. 4 Hence, the

eduction in performance in their study is likely to be driven by a

actor not present in our study. Moreover, in a recent field experiment

y Chen and Gong (2018) , it has been shown that teams formed

ndogenously exerted higher effort than exogenously formed teams.

his supports the idea that social ties within an endogenously formed

eam affect effort per se. 

We also study gender effects. Previous literature has shown that gen-

er is an important variable in order to understand competitive prefer-

nces (for an overview see Croson and Gneezy, 2009 ; Bertrand, 2011 ).

n particular, females tend to shy away from competitive settings and

hey are more risk averse than males (see e.g., Niederle and Vester-

und, 2007 ; Charness and Gneezy, 2012 ). When faced with a compet-

tive environment, males tend to respond positively, while females do

ot ( Gneezy et al., 2003 ; Gneezy and Rustichini, 2004 ). Azmat and

riberri (2016) also find that females are less responsive to individual

PF than males. Gender differences in response to team RPF have not

een studied, but it has been found that women are less averse to com-

etition if they compete as teams rather than as individuals ( Healy and

ate, 2011 ; Dargnies, 2012 ; Flory et al., 2015 ). Moreover, a recent ex-

eriment by Kuhn and Villeval (2015) show that women are more likely

han men to enter team-based environments. Our results complement

his literature. . Indeed, we find that females respond negatively to in-

ividual RPF also in our study, but even more positively than males

o team RPF. For males, team incentives have a strong negative effect

ompared to individual incentives, unless accompanied by team RPF.

or females, incentives do not matter to the same degree. Team RPF has

 strong positive effect regardless of the incentive system. 

On a more general level, our results can contribute to explaining

hy team incentives are so common, despite the well-known free-rider

roblem. A majority of firms in the US and UK report some use of team-

ork in which groups of employees share the same goals or objectives,

nd the incidence of team work and team incentives has been increas-

ng over time (see e.g., Lazear and Shaw, 2007 ; Bandiera et al., 2013 ,

nd the references therein). Team incentives are puzzling because the

ndividual incentive effect is quite small, and the temptation to free-ride

n peers’ effort is high ( Holmstrom, 1982 ). Empirical research shows,

owever, that team incentives do surprisingly well, and it has been hard

o actually identify strong free-rider effects. 5 
4 It is argued by Bandiera et al. (2013) that social ties within the team ame- 

iorate free-riding. 
5 A range of studies employing different empirical approaches have iden- 

ified mixed effects of team incentives. In some field studies, there is an 
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Peer pressure and team spirit is a common explanation for why team

ncentives work better than standard theory predicts. 6 As Alchian and

emsetz (1972) notes “If one could enhance a common interest in non-

hirking in the guise of team loyalty or team spirit, the team would

e more efficient. The difficulty, of course, is to create economically

hat team spirit and loyalty ”. Theorists have also investigated more for-

ally how firms can create the kind of team spirit that Alchain and

emsetz call for. Kandel and Lazear (1992) introduce a peer pressure

unction and discusses how firms can manipulate peer pressure by e.g.

nvesting in team spirit building activities. Akerlof and Kranton (2000 ,

005) incorporate identity into an otherwise standard utility function.

hey discuss how teams or firms can transform the workers’ identity

rom “outsiders ” to “insiders ” by creating common goals that each indi-

idual shares with their team or firm. 

Relative performance feedback to teams can be seen as a means of

reating the kind of team spirit or identity discussed by these theorists.

owever, our results points to a different mechanism. Top performers

espond strongly to relative performance feedback in our experiment,

hile the effect is insignificant for the other team members. Moreover,

eam leaders respond even when their peers do nothing. The theoretical

ramework we present indicate that our results are mainly driven by

tatus concerns and/or competitive preferences rather than team spirit

nd peer pressure. 

To the best of our knowledge, we are the first to study the effect

f relative performance feedback to teams in a laboratory experiment

sing a real effort task. However, our paper relates to a larger litera-

ure studying how intergroup competitions or comparisons affect intra

roup behavior. Social psychologists have argued that intergroup com-

arisons can motivate group members to increase the contribution to

heir own group ( Turner, 1975 ). A number of experiments have sup-

orted this conjecture. Group competition can induce more coopera-

ion ( Bornstein and Ben-Yossef, 1994 ), less free-riding ( Bornstein et al.,

990 ; Erev et al., 1993 ; Bornstein and Ben-Yossef, 1994 ), and bet-

er coordination ( Bornstein et al., 2002 ). See also a recent survey by

heremeta (2018) on behavior in group contests and the references

herein. Notably, Erev et al. (1993) find, using a field experiment, that

rize competition between teams eliminates the free-rider effects of

eam incentives. We find a similar result, but with the important dif-

erence that our subjects compete without monetary prizes. 

Some recent papers find that intergroup comparisons can im-

rove intragroup contributions even without monetary prizes. Tan and

olle (2007) , Burton-Chellew and West (2012) , and Böhm and Rock-

nbach (2013) find that subjects contribute more to a public good if

heir group’s contribution is compared to another group. 7 This clearly
verall performance improvement of team incentives, relative to individual 

ncentives or relative to an absence of team incentives, see e.g. Knez and 

imester (2001) , Hamilton et al. (2003) and Boning et al. (2007) . On the 

ther hand van Dijk et al. (2001) , Vandegrift and Yavas (2011) , and Chen and 

im (2013) , using controlled laboratory experiments to study team incentives, 

o not find any overall change in performance. van Dijk et al. (2001) do find 

hat some subjects improve, but this is offset by others who free-ride. Still oth- 

rs find a negative effect of introducing team incentives. Nalbantian and Schot- 

er (1997) find extensive shirking behavior under different types of team incen- 

ives, but competition between teams for a fixed price increases performance 

ignificantly. 
6 It should be noted that there are not only so-called behavioral or non- 

onetary reasons why team incentives might work. Team incentives can ex- 

loit complementarities and foster cooperation ( Holmström and Milgrom, 1990 ; 

toh, 1991 , 1992 ; Macho-Stadler and Pérez-Castrillo, 1993 ; Büyükboyac ı and 

obbett, 2017 ; Büyükboyaci and Robbett, 2019 ). Team incentives can also be 

esirable in repeated settings, as it strengthens implicit incentives, see Che and 

eung-Weon (2001) and Kvaløy and Olsen (2006) . However, experimental in- 

estigation of team incentives, like the one present in the paper, abstract from 

uch technological team effects. 
7 See also Sausgruber (2009) who does not find significant effects from inter- 

roup comparisons. 
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esembles and supports our findings on team RPF, but there are sig-

ificant differences. Importantly, we conduct a real effort experiment

here subjects have to work on a specific task, in contrast to the public

oods experiments (PGEs) where “effort ” is a simple decision variable.

oreover, the experiments citied above do not study the interaction

ffects between different incentive regimes and different feedback sys-

ems, which is our focus. 

The rest of the paper is organized as follows. In Section 2 we present

ur experimental design. In Section 3 we present a theoretical frame-

ork and provide some behavioral predictions. In Section 4 we present

he results from the experiment, while Section 5 concludes. 

. Experimental design 

.1. Task 

Subjects work on a real-effort task of decoding numbers into letters,

sed in several other related experiments (e.g., Charness et al., 2014 ).

pecifically, subjects have a list of letters each assigned with a corre-

ponding number, and the task is to decode given sequences of four

umbers into their respective letter. The experimental session consists

f six working stages, each lasting five minutes. There is a break in be-

ween each stage, and during the break subjects receive feedback (ex-

lained below). Participants earn a 100 NOK show-up fee ($1 ≈ 8 NOK).

n addition, they can earn money by solving tasks, explained in the next

ubsection. 

There are two main reasons why we have chosen this particular task.

irst, it requires no prior knowledge and is easy to understand. Second,

e expect the task to be boring and tiresome, generating disutility of

ffort. To ensure disutility of effort we allow subjects to engage in al-

ernative activities during the experiment, such as using their mobile

hones for internet surfing. We require them to remain in their seat and

efrain from communicating with other participants but tell them they

an freely allocate their time to whatever suits them the most. Distract-

ng activities are typically also present in the workplace so, if anything,

hese activities only make it more similar to the field. The task also pro-

ides a precise measure of output, which is our productivity indicator.

ach session has the same sequence of number-decoding tasks. Subjects

annot proceed to a new task before the current task is correctly solved.

.2. Treatments 

We primarily vary treatments along two dimensions: team or individ-

al incentives, and team or individual feedback. However, to establish

 “baseline ” of performance, we have two treatments in which subjects

nly receive absolute performance feedback. Feedback always concerns

erformance in the previous stage only, i.e. no aggregate information

f multiple stages is displayed. In all treatments, subjects learn about

heir individual absolute performance. Moreover, in all team treatments,

ubjects learn the total absolute performance of their team. When sub-

ects receive RPF, individuals (teams) are always ranked relative to two

ther individuals (teams), and they are ranked relative to the same indi-

iduals (teams) throughout the experiment (randomly assigned). Team

embers work independently on the tasks, and there are no comple-

entarities in production. Teams also remain unchanged throughout

he experiment (randomly assigned). 

The piece-rate for a correctly solved task is 1 NOK. In the individual

ncentive treatments, subjects earn the piece-rate multiplied with total

umber of tasks they solve. In the team incentive treatments, subjects

arn the piece-rate multiplied with one third of the total number of tasks

he team solved, i.e. all team members earn the same. Hence, monetary

utcomes only depend on the number of tasks subjects or teams solve,

ot on feedback ranks. 

Treatment names are structured as follows: It first denotes whether

eedback is absolute (APF) or relative (RPF), then whether there are
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Table 1 

Summary of treatments. 

Treatment Feedback type Compensation scheme Level of feedback Number of subjects 

Number of clusters 

(independent observations) 

RPF-ind-ind Relative Individual Individual 51 subjects (20 females, 31 males) 17 

RPF-ind-team Relative Individual Team 45 subjects (14 females, 31 males) 5 

RPF-team-ind Relative Team Individual 63 subjects (27 females, 36 males) 21 

RPF-team-team Relative Team Team 54 subjects (27 females, 27 males) 6 

APF-ind-ind Absolute Individual Individual 68 subjects (29 females, 39 males) 68 

APF-team-team Absolute Team Team 57 subjects (23 females, 34 males) 57 

APF-teamleader Absolute Team Individual 93 subjects (50 females, 43 males) 31 

RPF-teamleader Relative Team Team 84 subjects (49 females, 35 males) 28 
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11 As subjects learn about the performance of themselves and the performance 

of the team in total, there is some inherent information about relative perfor- 

mance as well. Knowing the total output of the team will enable to subject to 

consider whether the performance is above or below the average of the team, 

and an imprecise rank. 
12 These treatments were organized the following way: Subjects were told in 

the instructions that they had been picked to lead a team of three, and that the 

performance of the team depended only on their effort as the team leader. Un- 

known to the participants, all subjects were in fact assigned as a team leader. 

We then randomly matched all team leaders with two other passive members, 

to form all teams. Thus, each subject played two roles, both as a team leader and 

as a passive member of two other teams. Subjects only knew about their role as 

the team leader during the experiment, and were told afterwards that they had 

also been a passive member of two other teams. Hence, there was only one team 

leader per team. We paid subjects both for their effort as team leader, and for 

their role as team member in two other teams. Therefore, all information in the 
ndividual (ind) or team (team) incentives, and finally whether the level

f feedback is individual (ind) or team (team) based. 

We introduce treatments gradually. All treatments are summarized

n Table 1 and then explained below. 

We start by keeping one dimension fixed and explain treatments that

ontain RPF first. 

In the RPF-ind-ind treatment, subjects earn individual incentives and

eceive individual RPF. The individual RPF consists of performance

nformation about two other participants in the session. They learn

ow many tasks they have solved themselves, and their performance is

anked (from 1 to 3) and they are also informed about how many tasks

he other two subjects solved. In addition to the show-up fee, subjects

arn the piece-rate multiplied with the number of tasks they solve. 

In RPF-ind-team treatment, subjects still earn individual incentives,

ut RPF is changed and now concerns teams rather than individuals.

hey learn how many tasks they have solved themselves, and the team

PF consists of performance information about their own team and two

ther teams in the session. 8 In particular, the team’s performance is

anked (from 1 to 3) and they learn how many tasks the other two teams

olved. In addition to the show-up fee, subjects earn the piece-rate mul-

iplied with the total number of tasks they solve. 

In the RPF-team-ind treatment, subjects still receive individual RPF,

ut incentives are changed and now concern team outputs rather than

ndividual outputs. The individual RPF consists of individual perfor-

ance information about themselves and the two other team members. 9 

n particular, their performance is ranked (from 1 to 3) and they learn

ow many tasks themselves and the other two subjects solved. In addi-

ion to the show-up fee, subjects earn the piece-rate multiplied with one

hird of the total number of tasks their team solves. 

In the RPF-team-team treatment, subjects receive both team RPF and

eam incentives, rather than individual RPF and individual incentives.

hey learn how many tasks they solved themselves, and the team RPF

onsist of performance information about their own team and two other

eams. In particular, the team’s performance is ranked (from 1 to 3) and

hey learn how many tasks their own team and the other two teams

olved. In addition to the show-up fee, subjects earn the piece-rate mul-

iplied with one third of the total number of tasks their team solves. 10 

Next, we introduce our “baseline ” conditions, where we do the same

ariations as with RPF, only with APF instead of RPF. 

In the APF-ind-ind treatment, subjects earn individual incentives and

eceive individual APF. Importantly, they do not learn anything about

he performance of any others. In addition to the show-up fee, subjects

arn the piece-rate multiplied with the total number of tasks they solve.
8 Subjects are only informed about the team performance of the other two 

eams, not about the team member’s performances. 
9 We choose to provide intra group individual RPF to keep the setup some- 

hat realistic, see Kramer et al. (2016) for a similar treatment. An alternative 

ould be to base the individual RPF on the performance of two randomly cho- 

en subjects. However, in a team setting, this alternative is seldom seen in real 

orkplaces. 
10 RPF-ind-ind and RPF-team-ind are referred to as individual RPF treatments, 

hereas RPF-team-team and RPF-ind-team are referred to as RPF treatments. 
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In the APF-team-team treatment, subjects earn team incentives and

eceive team APF, rather than individual incentives and individual APF.

hey learn how many tasks they solved themselves and the total of their

wn team. 11 However, they do not learn anything about the perfor-

ance of any other teams. In addition to the show-up fee, subjects earn

he piece-rate multiplied with one third of the total number of tasks their

eam solves. 

The primary use of APF treatments is to establish some baseline per-

ormances. Thus, we have only included APF treatments that are of main

nterest to compare with RPF treatments. Notice also that all treatments

ctually include APF, and hence RPF is an additional piece of informa-

ion in the RPF treatments. 

Our theoretical framework that follows in the next section, propose

wo explanations as to why people respond more positively to team RPF:

tatus concerns / competitive preferences and peer pressure. In an ef-

ort to disentangle these effects, we separately ran two additional “team

eader ” treatments, where subjects acted as team leaders and worked

n behalf of their team. 12 In these “team leader ” treatments we have re-

uced peer pressure, at least in terms of team spirit, since the others in

he team do not work. We use the same setup as in the other treatments,

nd the only changes are explained below. 

In the APF- teamleader treatment, subjects work on the task as the

eam leader. In the instructions, subjects are told that they have been

elected as the team leader in a team of three subjects. During the breaks,

hey receive feedback only about the performance of the team leader. 13 

ncentives are team-based: In addition to the show-up fee, all three sub-
xperimental instructions were true, and there was no deception (i.e. they were 

ll real team leaders, and the team’s performance and team payment depended 

olely on the performance of them as the team leader). We only omitted infor- 

ation about their role as passive members of two other teams until the end of 

he experiment. 
13 As all subjects worked as team leaders, this feedback was in fact only infor- 

ation about their own performance (as team leader). In other words, passive 

embers of teams did not get continuous feedback on the performance of their 

eam leader, but this was unknown to the participants. In the experimental in- 

tructions, we explicitly informed them that they would receive feedback about 

heir performance as team leader, which they also did get. 
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a  
ects in the team earn the piece-rate multiplied with one third of the

otal number of tasks their team leader solves. 

In the RPF- teamleader treatment, subjects work on the task as the

eam leader. In addition to the feedback provided in the APF-teamleader

reatment, they also receive team RPF. Specifically, during the breaks,

he team leader’s performance is ranked (from 1 to 3) against the perfor-

ance of two other team leaders from two other teams, and they learn

ow many tasks they solved. Monetary incentives are the same as in

PF-teamleader: In addition to the show-up fee, all three subjects in the

eam earn the piece-rate multiplied with one third of the total number

f tasks their team leader solves. 

In particular, the team’s performance is ranked (from 1 to 3) and

hey learn how many tasks their own team and the other two teams

olved. 

In order to highlight the team leader role, and to minimize team spirit

ffects, we let the passive team members only see their team leader’s

erformance at the end of the experiment, not during each break. 14 This

lso allowed for a simpler procedure: In each session, after all working

eriods, the team leaders were told that they have also been a passive

ember of two other teams. They then learned how much they had

arned from their role as a team leader, and how much additionally

hey had earned as passive members of two other teams. 

.3. Procedures 

The experiment was conducted at the University of Stavanger, Nor-

ay, in March and November 2015 and May 2017. We ran three sessions

f each treatment over four days in March, except for the three sessions

n RPF-ind-team that we ran in November. 15 The team leader treatments

ere conducted in May 2017. A session had up to 23 participants, and

reatments with RPF or teams required a total number of participants

hat could be divided by three (and precisely 18 participants in RPF-ind-

eam and RPF-team-team). We recruited subjects through their student

mail accounts and posters on the University campus, and they signed

p using the recruitment program Expmotor. 16 The student pool con-

ists of a variety of students from three faculties: the faculty of Science

nd Technology, the faculty of Social Sciences, and the faculty of Arts

nd Education. 17 The experiment was programmed and conducted with

he software z-Tree ( Fischbacher, 2007 ). 

We randomly seated subjects when they arrived in the computer lab.

ach desk had a paper with written instructions, and we read the instruc-

ions aloud before the start of the experiment (instructions attached in

he appendix). Then they worked on the task and received feedback dur-

ng the breaks. Once the experiment concluded, we informed subjects

bout their total output and earnings. Then they completed a short ques-

ionnaire, where we asked for basic demographic details and elicited

heir ex post perceptions of the experiment. Specifically, we asked them

ow motivated they were to do the tasks, how they felt right now, and
14 Admittedly, this was not made explicitly clear to the team leaders, so the 

eam leader might have been under the impression that the passive team mem- 

ers got feedback about the performance of the team leader each period. How- 

ver, this does not alter the basic rationale behind these two treatments, namely, 

o investigate subjects working on behalf of teams, and thereby disentangle team 

prit from status concerns / competitive preferences. Further research could 

ven try to disentangle the latter two by varying to what extent the passive 

eam members can observe RPF. 
15 We have no reason to believe that the different month for this treatment 

ould cause any differences per se, and predetermined characteristics of sub- 

ects participating in this treatment are very similar to the other treatments, as 

an be seen in the appendix Table A1 . 
16 Developed by Erik Sørensen and Trond Halvorsen at the Norwegian School 

f Economics (NHH). 
17 About 47% were females, and the average age was just above 25 years. 

lightly more than half of the participants were Norwegian citizens. About 13% 

f all participants were students from an Economics program. 
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hether they thought the information in-between each stage affected

hem. They answered these questions on a scale from − 5 to 5. 

Each session lasted about 50 min. The average earnings for each

articipants were NOK 289 (about $35), which consisted of the 100

OK show-up fee and the 189 NOK performance-related pay. A total

f 515 subjects participated in the experiment. The uneven number of

articipants across treatments is due to overbooking and no shows. 

. Behavioral predictions 

We will now present a simple theoretical framework enabling us to

resent some behavioral predictions, formulated as hypotheses. Our aim

s not to test the presented model directly, but to provide a framework

hat enable us fix ideas and to disentangle the different mechanisms at

lay. 

Let there be n agents in the economic environment. Agent i exerts

ffort e i incurring a private cost c ( e i ) where 𝑖 = 1 ...𝑛 , and where the cost

unction has standard properties c ′ ( e i ) > 0, c ″ ( e i ) > 0 . He receives a wage

 ( 𝑒 𝑖 , … , 𝑒 𝑛 ) and is assumed to have the following utility function: 

 𝑖 = 𝑤 

(
𝑒 𝑖 , … , 𝑒 𝑛 

)
− 𝑐 

(
𝑒 𝑖 
)
+ 𝜃𝑣 

(
𝑒 𝑖 , … , 𝑒 𝑛 

)
− 𝑃 

(
𝑒 𝑖 , … , 𝑒 𝑛 

)

The function v represents what we may call “rank utility ”, i.e. the

tility from comparing performance with other agents. If agents have

ompetitive preferences, they will enjoy outperforming others, but suf-

er from performing worse. 18 Building on Clark and Oswald (1996) , we

et the competitive preferences take the form θ𝑣 ( 𝑒 𝑖 − 𝑒 ∗ ) where e ∗ is the

enchmark to which the agents compare themselves (average perfor-

ance in their model), and 𝜃 represents the weight the agent put on

ank utility. 19 This weight can be interpreted as status concerns. 

In addition, we add a peer pressure function P, similar to Kandel and

azear (1992) . Peer pressure is social and/or moral costs, for example

isutility of being a free-rider, as functions of own and peers’ effort.

ike Kandel and Lazear, we assume that if an agent’s effort has positive

xternalities in terms of increasing the other agents’ utility, then 𝜕𝑃 
𝑒 𝑖 

< 0 .
n other words, agents can reduce peer pressure by increasing their own

ffort. However, peer pressure is also a function of peers’ effort. For

 given effort level from agent i , more effort from the peers increases

eer pressure. This way, teams can generate “team spirit ” by lifting each

ther’s effort via peer pressure. Kandel and Lazear distinguish between

hame and guilt, where shame is external pressure and guilt is internal

ressure. With shame, the peer pressure costs are related to the other

gents’ observation of agent i ’s effort, while with guilt, the agents may

eel peer pressure even if the other agents cannot observe their effort. 

Let us first assume no peer pressure and no rank utility. Then in-

ividual incentives of the simplest type, 𝑤 = 𝑒 𝑖 , clearly do better than

eam incentives 𝑤 = 

1 
𝑛 

𝑛 ∑

𝑖 =1 
𝑒 𝑖 , since optimal effort is given by 1 = 𝑐 ′( 𝑒 𝑖 )

nd 1 
𝑛 
= 𝑐 ′( 𝑒 ) , respectively. This is the classical 1 

𝑛 
free-rider problem.

ith respect to the treatments explained in the previous section, sub-

ects in the APF-ind-ind treatment are expected to outperform subjects

n the APF-team-team treatment. 

Assuming no peer pressure or rank utility there should be no perfor-
ance difference across treatments within the same incentive scheme. 

18 This general specification of rank utility opens for a set of underlying pref- 

rences. Rank utility may for instance include social preferences such as envy. 

oreover, one could also include wage in v , rather than just effort. However, 

he general specification also opens for the possibility that rank utility is af- 

ected by wage via effort, as effort affects wage. Hence, it may be that, under 

erformance related payment, rank utility follows from wage differences. Fi- 

ally, absolute performance feedback may itself may provide utility, which we 

bstract from in our model. 
19 The main difference from Clark and Oswald (1996) is that there is more 

nformation with direct specific rank compared to just an average, which in our 

xperiment could provide an even stronger impression on agents who receive 

his information. 
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20 As we do not have an ex ante measure of ability, their positioning in the per- 

formance distribution may be correlated with the type of feedback they receive. 
he optimal solution for the individual is to maximize own payoff, which

appens without any concerns about the performance information. 

Relaxing these assumptions, we first allow peer pressure to affect

he performance. By introducing peer pressure in teams, the free-rider

roblem can be reduced. Under team incentives, the lower effort from

gent i , the lower wage to the other agents in the team. If this has a

ersonal cost for agent i , then 𝜕𝑃 
𝑒 𝑖 

< 0 . Optimal effort is then given by

1 
𝑛 
− 

𝜕𝑃 

𝑒 𝑖 
= 𝑐 ′( 𝑒 ) and will thus increase effort compared to the case without

eer pressure. Whether or not team incentives do worse than individual

ncentives now depends on the strength of the peer pressure compared

o the size of 1/n free-rider problem. 

Assume also that agents have competitive and social preferences. If

gents only get information about their own performance, then we can

ssume 𝑣 = 0 for all effort levels. However, with relative performance

eedback (RPF), then 𝜕𝑣 
𝑒 𝑖 

> 0 and hence RPF motivates effort. If we use

he form 𝑣 ( 𝑒 𝑖 − 𝑒 ∗ ) then feedback on team level (team RPF) would yield

 ( 
∑

𝑒 𝑖 − 𝑒 ∗ ) where 𝑖 = 1 ...𝑡 and t is the number of agents in the team,

hile e ∗ is the average performance of other teams. Given this specifi-

ation, then cet. par. the motivational effect from RPF ( 𝜕𝑣 
𝑒 𝑖 

) is the same

or team RPF and individual RPF. 

Both peer pressure and rank utility are expected to increase the over-

ll performance of subjects. For peer pressure, subjects should increase

ffort to avoid the social and/or moral costs of low performance. For

ank utility, people get utility from ranking above others, and disutility

or ranking below. In both cases the feedback information foster com-

etition, in which subjects would want to either maintain their position

r improve on their relative position. Thus, given that both peer pres-

ure and rank utility are expected to improve the overall performance

f subjects, we expect the performance of subjects in treatments with

ny form of RPF to exert higher effort relative to APF (within the same

ncentive scheme). In terms of treatments introduced in the previous

ection, subjects in RPF-ind-ind and RPF-ind-team are expected to per-

orm better than subjects in APF-ind-ind, and subjects in RPF-team-team

nd RPF-team-ind are expected to perform better than subjects in APF-

eam-team. 

ypothesis 1. (H1): 

A) Under team incentives, subjects who receive any form of RPF perform

higher than subjects who only receive APF. 

B) Under individual incentives, subjects who receive any form of RPF per-

form higher than subjects who only receive APF. 

An interesting question is how feedback and incentives interact. Can

eam RPF work better under team incentives and vice versa? There are

wo potential mechanisms creating positive interaction effects. The first

s via peer pressure: When agents are exposed to both team incentives

nd team RPF, peers suffer a double utility loss of low effort from agent

 : lower team pay and lower rank utility. If the agents have (standard)

oncave utility functions over rank and wage ( v ″ < 0 and/or u ″ ( w ) < 0),

hen the marginal positive effect of effort from agent i on the agent j ’s

tility is higher when the agents have both team incentives and team

eedback, compared to when only one of the features is in place. The

econd mechanism is via status concerns. Agents may potentially put

ifferent weight on v when it is about team comparisons rather than

ndividual comparisons, as sharing success with others or coping with a

oss by finding common support and comfort may differ from individual

uccess or loss. If this difference is a function of incentives, i.e. if agents

ut higher weight 𝜃 on rank v under team RPF when agents also are

xposed to team incentives, then we have positive interaction effect. 

The four RPF treatments vary along two dimensions, individual or

eam incentives and individual or team RPF. Hence, with individual

ncentives and individual RPF (RPF-ind-ind) as the starting point, we

an gradually introduce team incentives (RPF-team-ind) and team RPF

RPF-ind-team) and finally both team incentives and team RPF (RPF-

eam-team) to capture any interaction effect. 
ypothesis 2. (H2): There is a positive interaction effect between team

ncentives and team RPF. 

In our framework, heterogeneous responses to RPF can also give in-

ight into whether status per se plays a role. Given our specification,

nobserved ability differences should put more peer pressure on low

bility workers. Hence, team RPF should potentially have a stronger ef-

ect on low performing agents if peer pressure is important. Moreover,

ifferences in ability and/or performance within a team does affect rank

tility v in our specification. Hence, if one observes higher team RPF re-

ponse from the top performers within teams, the plausible explanation

ould be that the weight on status concerns, 𝜃, differs between agents.

iven the experimental design, we can compare the performance of the

east productive and most productive agents across treatments. 20 Within

he same incentive scheme, we expect low (high) performing agents in

he team RPF treatments to outperform low (high) performing agents in

oth APF and individual RPF treatments. 

ypothesis 3. (H3): Within the same incentive scheme, low (high) per-

orming subjects in team RPF outperform low (high) performing subjects in

he other treatments. 

Previous research on gender differences has suggested that gender

ay be an important variable to explaining different responses to in-

entives and information, as noted in the introduction. In particular,

emales may have weaker competitive preferences, and thus put less

eight on 𝜃 in our framework. Indeed, related research by Azmat and

riberri (2016) do find that the response to individual RPF is entirely

riven by males in their setting. By the introduction of team RPF, how-

ver, this may change. There are empirical evidence suggesting that fe-

ales are less averse to competition in teams ( Healy and Pate, 2011 ;

argnies, 2012 ) and that they are more likely to enter into team-

ased environments than males ( Kuhn and Villeval, 2015 ). Importantly,

lory et al. (2015) find that hiring into teams with competition-based

ay substantially attenuated the gender differences they observed when

iring into individual competition-based pay. This may imply that they

ut more weight on 𝜃 in a team-based environment. In turn, this may

ead to less or no gender difference in performance with teams. Hence,

e only expect males to respond to individual RPF, in line with previ-

us findings. Moreover, within the same incentive scheme, we expect

emales to respond more positively to team RPF compared to APF and

ndividual RPF. 

ypothesis 4. (H4): Females in treatments with team RPF outperform fe-

ales in other treatments. 

Recall that there are two reasons why team RPF may have a differ-

nt effect than individual RPF in our framework. First, as noted above,

gents may potentially put different weight on v when it is about team

omparisons rather than individual comparisons i.e. 𝜃 may be different

nder individual RPF, compared to team RPF. Second, peer pressure

orks with team RPF, also in the absence of team incentives. If peers

are about rank utility, then there are positive externalities from effort

ven without team incentives, and hence 𝜕𝑃 
𝑒 𝑖 

< 0 , under team RPF. In

ther words, team RPF per se can create peer pressure. 

While the latter effect (peer pressure) makes team RPF stronger than

ndividual RPF, the former (status) can go both ways. The extent that

tatus per se plays a role in team settings can be investigated by studying

eams with no peer pressure. It might not be fully possible to remove

ll peer pressure, but it is natural to assume that the lower the peers’

ffort, the lower is the peer pressure to work hard, at least in terms of

eer pressure as defined by Kandel and Lazear (1992 ). Hence, if status

atters, then team RPF may work well even if the other agents do not

xert effort at all. If this is the case, team RPF may be efficient also
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Fig. 1. Average performance across stages. 

w  

n  

w  

p  

b

H  

l

4

 

g  

m  

t  

f  

t  

p  

o  

o

r

e

l

t  

f

4

 

R  

s  

p  

t

 

a  

i  

E  

22 The Stata program permtest2 by Kaiser (2007) is used to conduct the Ran- 

domization tests. This test is a powerful alternative to Mann-Whitney U-test, and 

is included to show that our estimates are robust to two different non- paramet- 

ric estimation approaches. Several researchers have recently discussed the use 
hen the agent works on behalf of the team (as, say, team leader) and

ot only when he works along with other team members. This is what

e seek to investigate in the team leader treatments; we aim to reduce

eer pressure, in order to see if there are still differences in performance

etween team APF and team RPF. 21 

ypothesis 5. (H5): Team leaders who receive team RPF outperform team

eaders who receive team APF. 

. Experimental results 

In this section, we present our experimental results. Fig. 1 intends to

ive an overview of the average performance of subjects in each treat-

ent across all stages. As can be seen, the average performance increases

hroughout the experiment, likely to be driven by expected learning ef-

ects. The decoding scheme remains unchanged across all stages, and

hus subjects are likely to memorize more decodes as stages go by. The

erformances are very similar across treatments, but the performances

f subjects in APF-team-team and RPF-team-ind are notably lower than
21 Importantly, when other agents do not exert effort at all, the moral cost 

f underperforming relative to others in the team or free-riding is no longer 

elevant. Despite this, there might still other types of peer pressure present, for 

xample, that earnings now depend entirely on the performance of the team 

eader. 

o

Y

b

S

p

he performances of subjects in the other treatments. This will be more

ormally analyzed below. 

.1. Main treatment effects: non-parametric tests and regression analysis 

We use the non-parametric tests Mann-Whitney U test (MW) and

andomization test (RT) 22 when comparing means throughout this

ection, besides when referring to regression analysis. In the non-

arametric tests, we use the subject’s average output whenever we refer

o performance across all stages. 23 

The regression analysis provides a more formal test of differences

cross treatments, in which we can also control for other potentially

mportant characteristics. 24 Reported in Table 2 are OLS and Random

ffects GLS estimations, controlling for other factors such as age and
f Randomization test in experimental papers (e.g., Imbens and Rubin, 2015 ; 

oung, 2018 ) as an important complement to the analysis. The RT-tests are 

ased on 200.000 simulations. 
23 We do not use a cluster version of MW. 
24 In the appendix, Table A-, we check for randomization across treatments. 

ome minor differences exist, so controlling for such differences may prove im- 

ortant to the robustness of our findings. 
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Table 2 

Main results: treatment effects on productivity. 

Stage(s): 1st stage 2nd stage All stages 

(1) (2) (3) 

APF-team-team Ref. Ref. Ref. 

APF-ind-ind 3.147 ∗∗∗ 2.201 ∗∗∗ 2.582 ∗∗∗ 

(0.8371) (0.3387) (0.5722) 

RPF-ind-ind 3.668 ∗∗ 2.717 ∗∗∗ 3.595 ∗∗∗ 

(1.3137) (0.4953) (0.8358) 

RPF-ind-team 3.622 ∗∗∗ 2.863 ∗∗∗ 3.917 ∗∗∗ 

(1.2263) (0.8106) (0.6737) 

RPF-team-team 2.639 2.734 ∗∗ 3.525 ∗∗∗ 

(1.8604) (1.1023) (1.3004) 

RPF-team-ind 2.455 ∗ 1.527 ∗∗ 1.637 ∗∗ 

(1.3004) (0.6038) (0.6558) 

Stage t 2.384 ∗∗∗ 

(0.0772) 

Constant 31.524 ∗∗∗ 35.125 ∗∗∗ 32.546 ∗∗∗ 

(3.0159) (2.6259) (2.6870) 

Adjusted R 2 0.095 0.059 

Number of clusters 18 18 18 

Observations 338 338 2028 

Notes: OLS coefficients reported in columns (1) – (2) and Ran- 

dom Effects GLS coefficients reported in column (3), with 

robust standard errors in parentheses, corrected for cluster- 

ing across sessions. Dependent variable is number of solved 

tasks. All columns have the following control variables in- 

cluded: Time on the day of the session (FE in panel), age, 

average grades at University level, a dummy for gender, a 

dummy for economics students and a dummy for Norwegian 

nationality. 
∗ p < 0 . 10 

∗∗ p < 0 . 05 

∗∗∗ p < 0 . 01. 
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ender. 25 , 26 APF-team-team is the baseline (reference group). We in-

lude a column for the 1st stage, the 2nd stage, and a column of all

tages (the remaining stages are in the appendix, Table A2 ). The 1st

tage is a “kick-off” stage, as any treatment effect of RPF is driven by

he knowledge about future feedback, and not a response to the feed-

ack itself (as found in e.g., Blanes i Vidal and Nossol, 2011 ). The 2nd

tage is the first working stage after any feedback is provided, and the

leanest way to identify any treatment effects of RPF. We use multiple

bservations per subject whenever we refer to all stages in the regression

nalysis (i.e. one observation per subject per stage). 

.1.1. Performance differences across individual and team incentives 

Consider first the performance differences across individual and

eam incentives, when subjects only receive APF. Comparing the two
25 In the regressions, we use robust standard errors clustered on sessions. How- 

ver, as the number of clusters is low, it could downward bias standard errors. 

herefore, we use a more conservative approach of only having (C-1) degrees 

f freedom when stating p-values, where C is the number of clusters. 
26 Alternatively, we could increase the number of clusters by applying the sec- 

nd highest level of clusters. This is at the level where teams receive feedback 

elative to two other teams in the team RPF treatments, i.e. nine subjects “in- 

eract ” and must be part of the same cluster. For the other treatments, the level 

f interaction is at either three subjects or only one subject. Thus, in order to 

et a common level of clusters, we constructed quasi clusters of nine subjects 

or these treatments as well. This means that not all subjects within a quasi- 

luster interact with each other, but all that do interact are certainly part of the 

ame cluster. This approach only provided marginal differences to the results 

resented in the paper. The only part with notable differences is Section 4.2 , 

here significance levels drop to 5% level or 10% level. For this approach in 

he analysis of gender, the interaction between team RPF and team incentive 

o longer remain significant for males, and the other variables drop slightly in 

ignificance. 
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PF treatments, 27 the average performance in APF-ind-ind (32.4) is sig-

ificantly higher (MW: p = 0.01, RT: p = 0.01) than in APF-team-team

29.6). 28 This is supported by the regression analysis in Table 2 ; see in

articular the highly significant coefficient of APF-ind-ind in column (3).

n other words, in the absence of relative performance feedback, perfor-

ance is higher under individual incentives than team incentives. This

ould be a result of the free-rider problem discussed in Section 3 , as sub-

ects working under individual incentives solve, on average, almost 10%

ore tasks than those working under team incentives. This is also con-

istent with previous empirical findings of free-riding activity in teams

see e.g., Corgnet et al., 2015 ). 

.1.2. The effects of relative performance feedback on performance under 

eam incentives 

Under team incentives, any effects of RPF on performance will ap-

ear as a difference in performance across APF-team-team and the two

reatments RPF-team-team and RPF-team-ind. We compare the per-

ormance across RPF-team-team and APF-team-team first. The aver-

ge performance in RPF-team-team (32.6) is significantly greater (MW:

 = 0.09, RT: p = 0.02) than in APF-team-team (29.6). 29 The regression

nalysis in Table 2 supports this finding, as the coefficient RPF-team-

eam is positive and highly significant, see in particular column (3). The

ffect is consistent throughout all working stages; see Table A2 in the

ppendix for details on all stages. This difference can also be observed

n the left graph of Fig. 1 . The performance is about 10% higher in RPF

eam-team compared to APF-team-team. The effect seems to be present

rom the very beginning of the experiment, suggesting that knowledge

bout the future performance feedback per se is enough to induce sub-

ects to exert higher effort. 

Next, we consider the performance of subjects across APF-team-team

nd RPF-team-ind. The non-parametric tests show no significant differ-

nce in overall performance across these treatments, see Table A4 in

he appendix. However, the regression analysis in Table 2 suggests that

ubjects exert higher effort in RPF-team-ind relative to the baseline. This

ifference weakens in the final stages of the experiment, as can be seen

n Table A2 . Thus, there are suggestive evidence of a treatment effect

lso for individual RPF, but clearly weaker than for team RPF. 

Result 1: Under team incentives, performance is higher with both team

PF and individual RPF relative to team APF. This supports H1 (A). 

Finally under team incentives, we compare the performance in RPF-

eam-team to RPF-team-ind. Non-parametric tests show that the perfor-

ance in RPF-team-team is significantly higher than in RPF-team-ind,

ut only from stage 2 and onward (MW: p = 0.09, RT: p = 0.03). 30 Re-

ression analysis find no overall difference when stage 1 is included

 Table 2 ), but when the analysis is done for stages 2–6 only the differ-

nce is significant ( p = 0.046, see also Table A5 in the appendix).This

ifference can also be observed in the right graph of Fig. 1 , from stage 2

nd onwards. As the difference only exists from stage 2, it suggests that

his is due to differences in the response to the content of the feedback

rovided in stage 1. 
27 Strictly speaking, changing from individual to team incentives and from in- 

ividual to team APF is a multiple change of conditions. However, there is no 

ealistic middle way of only changing incentives or only changing to team APF. 
28 See Table A3 in the appendix. An alternative approach is to use team average 

ather than subjects’ average. This also provides an overall significant difference 

ith p = 0.090. The difference in 2 nd stage (29.0 vs. 26.9) is also significant, MW: 

 = 0.02 and RT: p = 0.02. 
29 See Table A4 . Using team average, provides an even more overall significant 

ifference with p = 0.026 (based on 38 observations). The difference (26.9 vs. 

9.5) in the 2 nd stage is also significant, MW: p = 0.04 and RT: p = 0.01. 
30 Including the first stage leads to an insignificant difference (MW: p = 0.13, 

T: p = 0.05), but considering the development in performance seen in Fig. 1 , it 

s more appropriate to compare performance from stage 2 and onwards, espe- 

ially if we want to capture the reactions after they observe feedback. 
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32 This means that a subject who is categorized as “best ” due to her perfor- 
.1.3. The effects of relative performance feedback on performance under 

ndividual incentives 

Under individual incentives, the non-parametric tests do not show

ny difference in performance across treatments. The average per-

ormance in RPF-ind-ind (32.3) is not statistically different (MW:

 = 0.42, RT: p = 0.91) from the performance in APF-ind-ind (32.4), see

able A6 in the appendix. Moreover, the average performance in RPF-

nd-team (32.5) is not statistically different (MW: p = 0.83, RT: p = 0.98)

rom the performance in APF-ind-ind (32.4). Regression analysis sup-

orts the effect of no effect of individual RPF. However, there are sug-

estive evidence of a treatment effect of team RPF. The coefficient of

PF-ind-team is significantly higher than the coefficient for APF-ind-ind

 p = 0.015) across all stages, see column (3) of Table 2 . This difference,

owever, appears only in the final three working stages of the experi-

ent. 

Result 2: Under individual incentives, performance is higher with team

PF, relative to individual APF. This partly supports H1 (B). 

Hence, the overall positive effect of team RPF seems to apply under

oth incentives, although less prominently under individual incentives.

his may suggest the presence of peer pressure in team RPF treatments,

specially given that the difference only appear in the final part of the

xperiment under individual incentives. Moreover, individual RPF does

ot seem to improve performance under individual incentives relative to

ndividual APF. This is somewhat surprising. Given both the theoretical

redictions of a positive effect from RPF and previous empirical findings

rom related research, we would expect to find such a performance dif-

erence. However, as reviewed in Section 1 , there are also studies who

ave not found such an effect of RPF (e.g. Eriksson et al., 2009 ). 

An interesting comparison, although a change of multiple conditions,

s to compare the average performance of subjects in APF-ind-ind (32.4)

o RPF-team-team (32.6). Statistical tests reveal no significant perfor-

ance difference between them (MW: p = 0.65, RT: p = 0.89), see also

able A7 . Hence, moving from APF-ind-ind to APF-team-team (step 1)

evealed a performance decrease, which may indicate a free-rider prob-

em. Moving from APF-team-team to RPF-team-team (step 2) revealed a

ositive effect of team feedback. The net result of these two steps cancel

ach other out, so that the addition of the team RPF (step 2) seems to

ffset the performance decrease observed when moving from individual

o team incentives (step 1). 

From Table A5 , columns (1)–(3), we see that the effects discussed

bove are persistent throughout the working stages, and notably that

ubjects in RPF-team-ind do not perform any better than the baseline if

he first stage is excluded. 

.2. Interaction effects 

Consider now H2 and the four RPF treatments in a 2 by 2 design,

arying between individual incentives or team incentives and individ-

al RPF or team RPF (see Table 1 ). 31 In order to study how team incen-

ives and team RPF affect each other, we employ a regression with an

nteraction term between team incentives c and team RPF r . This gives

he following model: 

 𝑖 = 𝛼 + 𝛽1 𝑐 𝑖 + 𝛽2 𝑟 𝑖 + 𝛽3 𝑐 𝑖 𝑟 𝑖 + 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀 𝑖 , 

here 𝑐 𝑖 = 1 if subject i is working under team incentives (i.e., RPF-

eam-team or RPF-team-ind), and 0 if subject i is paid individual incen-
31 Recall that the reference for comparison is not exactly the same for subjects 

n the two different individual RPF treatments, as subjects in RPF-ind-ind are 

ompared to two other subjects in the session, whereas subjects in RPF-team-ind 

re compared to two other subjects within the same team. One way to address 

hether this difference affects results is to compare within-team heterogeneity 

n performance across treatments, i.e. to compare variance within teams in RPF 

eam-ind with variance within quasi teams in RPF-ind-ind. It turns out that this 

ariance do not differ significantly (using Levene’s robust test statistic (W_0) for 

he equality of variances). 

m

t

s

t

i

t

t

i

ives; 𝑟 𝑖 = 1 if subject i is provided with team RPF (i.e. RPF-ind-team

r RPF-team-team), and 0 if subject i is provided with individual RPF.

ontrols are the same as indicated in Table 2 . Then 𝛽1 is the effect on

erformance ( y i ) of team incentives without team RPF, 𝛽2 is the effect

f team RPF without team incentives, while 𝛽3 estimates the interaction

etween them. 

In Table 3 , we can see that there is a strong negative effect of team

ncentives alone, whereas team RPF alone has no significant effect. The

et effect of both team incentives and team RPF is slightly positive,

lthough not significant. However, we find a strong and positive inter-

ction effect between team incentives and team RPF. This suggests that

eam feedback and team incentives complement each other, i.e. provid-

ng team RPF positively strengthens the influence of team incentives,

nd vice versa. This may be a result of reinforced marginal effect of ef-

ort for each subject when both incentives and team RPF are in place,

nd/or that the effects of team comparison is a function of incentives

eading subjects to put a different weight 𝜃 on rank v. 

Result 3: There is a positive interaction effect between team incentives

nd team RPF. This supports H2. 

.3. Heterogeneous effects 

We use several approaches to investigate heterogeneous responses

o performance feedback. 

We start by categorizing each subject within a team as either best,

orst or neutral, based on their performance in the final stage only. 32 In

ig. 2 , we display the difference in performance between the best and the

orst within each team across all stages. It shows a substantially larger

erformance gap between the best and the worst performance within

ach team in the RPF-team-team compared to any other treatment. 33 In

ig. A1 in the appendix, we see that high performers in the RPF-team-

eam treatment drive this difference. 

Next in Table 4 , we include a dummy variable (BiT) that takes the

alue of 1 whenever the subject is categorized as “best ” (0 otherwise).

his variable is then interacted with each of the treatments. The sum of

he coefficients BiT and [treatment x BiT] is the number of additional

asks she solves relative to the two others within the team. APF-team-

eam is the reference group. Thus to compare their performance across

reatments, say between best performers in RPF-team-team and APF-

eam-team (the baseline), one has to take the difference between them.

hat is, for the concrete example, one has to sum the coefficients for

PF-team-team and RPF-team-team x BiT in order to find the corre-

ponding estimated difference. 34 , 35 

Consistent with Fig. A1 , the best performers in RPF-team-team do

ignificantly better than the best performers in the baseline ( p < 0.01)

nd RPF-team-ind ( p < 0.05). Notice also that the top performances in

oth treatments with individual incentives are similar to the top perfor-

ance of the baseline (i.e. the performance difference is driven by the

wo other subjects in the team). 

In Table 5 , we run quantile regressions to explore further the het-

rogeneous effects across treatments. In these regressions, we use the

verage performance of each subjects as dependent variable rather than

he fixed categorization of each team member used above. The quantile
ance in the final stage, keep her categorization throughout all stages even 

hough she might have been “neutral ” or worst ” in a previous stage. 
33 Notice that we have also included the RPF-ind-ind for comparison and con- 

tructed these “teams ” based on the same subjects as their comparison group of 

wo other subjects. 
34 Similarly, to compare the best performer in RPF-team-team to RPF-team- 

nd, the difference between them is the sum of the coefficients (RPF-team- 

eam + RPF-team-team x BiT) – (RPF-team-ind + RPF-team-ind x BiT. 
35 Notice that when we interact the BiT variable with the treatment dummies, 

he total number of observations in these cells become one third of all subjects 

n that treatment, consequently reducing the statistical power. 
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Table 3 

Changing incentives and feedback. 

Stage(s): All stages Stages 1–3 Stages 4–6 

(1) (2) (3) 

Individual incentives and individual RPF Ref. Ref. Ref. 

Team incentives − 2.427 ∗∗∗ − 2.372 ∗∗∗ − 2.483 ∗∗∗ 

(0.6124) (0.5529) (0.7384) 

Team RPF − 0.192 − 0.911 ∗ 0.526 

(0.5348) (0.4729) (0.7219) 

Team incentives x Team RPF 2.854 ∗∗∗ 3.235 ∗∗∗ 2.473 ∗ 

(1.0557) (0.9617) (1.2894) 

Stage t 2.326 ∗∗∗ 3.315 ∗∗∗ 1.728 ∗∗∗ 

(0.1032) (0.1837) (0.1469) 

Constant 33.002 ∗∗∗ 28.884 ∗∗∗ 38.137 ∗∗∗ 

(3.0820) (2.5062) (3.9754) 

Number of clusters 12 12 12 

Observations 1278 639 639 

Notes: Random Effects GLS coefficients reported, with robust standard errors in 

parentheses, corrected for clustering across sessions. Dependent variable is number 

of solved tasks. All columns have the following control variables included: Time 

on the day of the session (FE in panel), age, average grades at University level, a 

dummy for gender, a dummy for economics students and a dummy for Norwegian 

nationality. ∗ p < 0 . 10. 

∗∗ p < 0 . 05. 

∗∗∗ p < 0 . 01. 
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Fig. 2. Difference between best and worst per- 

formers across treatments. 
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egressions support previous findings in that the highest performances in

PF-team-team are substantially larger than the other treatments with

eam incentives. Moreover, we find a similar performance difference for

he highest performers in the other team RPF treatment. Specifically,

igh performing subjects in RPF-ind-team outperform high performing

ubjects in APF-ind-ind ( p < 0.05). As this difference is not observed in

ig. 2 or Table 4 , it must be that there are multiple high performing

ubjects within the same team. Hence, in RPF-team-team, the perfor-

ance seems to be driven by the high performing individual within each

eam, whereas in RPF-ind-team it seems to be driven by high performing

eams. 

On the other hand, there are no differences in performance amongst

he lowest performing subjects across all treatments. 
h  
Result 4: Within the same incentive scheme, high performing subjects in

eam RPF treatments outperform high performing subjects in APF treatments.

here are no performance difference for low performing subjects. This partly

upports H3. 

Result 4 suggests that subjects’ weight on status concerns, repre-

ented by 𝜃 in the theoretical framework, differ between the agents,

s we observe higher top performances in teams with team RPF com-

ared to APF and individual RPF (at least under team incentives). More-

ver, it suggests that peer pressure is not as influential in this setting, as

his would imply a stronger response from low performing subjects. The

esult also illuminates previous findings showing that high performers

re more willing to join teams ( Hamilton et al., 2003 ) and less prone

o free-ride under team incentives ( van Dijk et al., 2001 ). In contrast,

owever, highly motivated subjects preferred to stand alone in an exper-
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Table 4 

Best performers across treatments. 

Stages: 1st stage 2nd stage All stages 

(1) (2) (3) 

APF-team-team Ref. Ref. Ref. 

RPF-ind-ind 3.460 ∗ 2.358 ∗∗∗ 3.379 ∗∗∗ 

(1.6689) (0.7359) (0.8344) 

RPF-ind-team 3.532 ∗∗ 2.675 ∗∗ 3.800 ∗∗∗ 

(1.5253) (1.0310) (0.9456) 

RPF-team-team 1.697 1.598 1.574 

(1.9698) (1.0318) (1.3163) 

RPF-team-ind 2.443 1.273 1.738 ∗∗ 

(1.5735) (0.7484) (0.7080) 

BiT (Best in Team) 4.220 ∗∗∗ 4.393 ∗∗∗ 5.821 ∗∗∗ 

(0.9700) (1.0025) (0.8493) 

RPF-ind-ind x BiT 0.979 1.181 1.348 

(1.8523) (1.8428) (1.7700) 

RPF-ind-team x BiT 0.339 0.397 1.060 

(1.5031) (1.5728) (1.4278) 

RPF-team-team x BiT 3.090 ∗ 3.534 ∗∗ 5.266 ∗∗∗ 

(1.4490) (1.3368) (1.4261) 

RPF-team-ind x BiT 0.071 0.674 0.652 

(1.1530) (1.1299) (0.9382) 

Stage t 2.349 ∗∗∗ 

(0.0863) 

Constant 26.744 ∗∗∗ 30.426 ∗∗∗ 26.907 ∗∗∗ 

(3.1055) (2.4240) (2.6755) 

Adjusted R 2 0.247 0.273 

Number of clusters 15 15 15 

Observations 270 270 1620 

Notes: OLS coefficients reported in columns (1) – (2) and Random Effects 

GLS coefficients reported in column (3), with robust standard errors in 

parentheses, corrected for clustering across sessions. Dependent variable 

is number of solved tasks. BiT is a dummy variable taking value 1 if 

the subject is the best performer in his or her team, 0 otherwise. All 

columns have the following control variables included: Time on the day 

of the session (FE in panel), age, average grades at University level, a 

dummy for gender, a dummy for economics students and a dummy for 

Norwegian nationality. ∗ p < 0 . 10. 

∗∗ p < 0 . 05. 

∗∗∗ p < 0 . 01. 
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36 We use the first stage as a control, and this may be correlated with both their 

performance and the treatment they are in. 
ment where effort was decided by choice, as weakly motivated subjects

ad an incentive to free-ride on highly motivated players ( Herbst et al.,

015 ). 
Table 5 

Quantile regressions of treatments. 

Quantile: 10% 25% 

(1) (2) 

APF-team-team Ref. Ref. 

APF-ind-ind 1.396 2.419 

(1.6957) (1.4734) 

RPF-ind-ind 1.104 2.510 

(2.2584) (1.9178) 

RPF-ind-team − 0.021 2.763 

(1.8944) (1.8080) 

RPF-team-team − 0.417 0.545 

(1.6717) (1.6107) 

RPF-team-ind − 0.479 1.035 

(2.3413) (1.8732) 

Constant 32.896 ∗∗∗ 37.541 ∗∗∗ 

(3.8628) (4.4789) 

Observations 338 338 

Notes: Quantile regression coefficients reported, w

based on bootstrapping with 1.000 replications. D

solved tasks across all stages. All columns have the

on the day of the session (FE in panel), age, avera

gender, a dummy for economics students and a du

∗∗ p < 0 . 05. 

∗∗∗ p < 0 . 01. 
An interesting observation is that RPF seems to induce some subjects

o perform better than they would have done if only provided with APF.

his is the case in all RPF treatments, except when subjects were com-

ensated as a team and received individual RPF. Hence, team incentives

eems to crowd out the additional motivation that potential high per-

orming subjects seem to get from RPF, but only when this feedback is

ndividually based. Once RPF is team based, high performing subjects

ncreases their performance substantially compared to the highest per-

orming subjects in the baseline. 

.4. Gender analysis 

The forth hypothesis concerns gender differences in response to per-

ormance feedback. In Table 6 we add a gender indicator and interact

his with each treatment. We start the analysis by looking at differences

cross treatments for the same gender. Males in APF-team-team are the

eference group. Under individual incentives, males in RPF-ind-ind out-

erform males in APF-ind-ind ( p < 0.05), suggesting a motivational ef-

ect of individual feedback. Under team incentives, males in RPF-team-

eam ( p < 0.01) and RPF-team-ind ( p < 0.01) outperform males in APF-

eam-team. There are no differences between females across individual

ncentives treatments. Under team incentives, females in RPF-team-team

nd RPF-ind-team (both p < 0.10) outperform females in APF-team-

eam. See also Fig. A2 in the appendix. Consider next gender differences

ithin the same treatment. The only difference we find is that males

trongly outperform females in RPF-ind-ind ( p < 0.001). The result on

he effects of individual RPF on performance is consistent with previous

mpirical findings, in that males respond more than females to compe-

ition in general ( Gneezy et al., 2003 ; Gneezy and Rustichini, 2004 ) and

PF in particular ( Azmat and Iriberri, 2016 ). 

Next, we use the first stage as control, and study how the perfor-

ance in treatments develops differently in the remaining stages. Al-

hough possibly endogenous, 36 females significantly worsen their al-

eady low performance in the RPF-ind-ind ( p < 0.10) relative to APF-

nd-ind. Moreover females in RPF-team-team improves ( p < 0.05), and

PF-team-ind ( p < 0.01) worsen their performance, relative to APF-

eam-team. The development of females in RPF-ind-ind is significantly

egative relative to the development of males in RPF-ind-ind ( p < 0.01),
50% 75% 90% 

(3) (4) (5) 

Ref. Ref. Ref. 

2.220 3.331 ∗∗ 1.538 

(1.7520) (1.3587) (1.9751) 

2.076 4.369 ∗∗ 5.318 ∗∗ 

(1.4393) (2.0998) (2.6197) 

3.890 ∗ 5.755 ∗∗∗ 6.674 ∗∗∗ 

(2.1283) (2.0922) (2.2042) 

1.227 5.866 ∗∗∗ 7.242 ∗∗∗ 

(2.0427) (2.0212) (2.4750) 

1.892 1.477 2.674 

(1.6899) (1.9261) (2.2199) 

36.911 ∗∗∗ 44.503 ∗∗∗ 49.333 ∗∗∗ 

(3.7987) (4.3926) (3.9050) 

338 338 338 

ith robust standard errors in parentheses, 

ependent variable is the average number of 

 following control variables included: Time 

ge grades at University level, a dummy for 

mmy for Norwegian nationality. ∗ p < 0 . 10. 
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Table 6 

Gender analysis. 

All stages Stages 2–6 

(1) (2) 

APF-team-team Ref. Ref. 

APF-ind-ind 2.327 ∗∗∗ − 0.253 

(0.8962) (0.7146) 

RPF-ind-ind 4.694 ∗∗∗ 0.243 

(0.6159) (0.9113) 

RPF-ind-team 3.276 ∗∗∗ 0.113 

(1.1183) (0.7562) 

RPF-team-team 3.525 ∗∗∗ 0.614 

(1.2548) (0.6985) 

RPF-team-ind 1.491 ∗∗∗ − 1.105 

(0.4699) (0.7579) 

Female − 1.200 0.276 

(1.3425) (0.5205) 

APF-ind-ind x Female 0.706 − 0.725 

(2.0603) (0.9747) 

RPF-ind-ind x Female − 2.680 ∗ − 2.161 ∗∗∗ 

(1.4489) (0.7401) 

RPF-ind-team x Female 2.360 − 0.066 

(4.0590) (1.5876) 

RPF-team-team x Female − 0.102 1.315 

(1.7136) (1.2647) 

RPF-team-ind x Female 0.589 − 1.217 

(1.3899) (0.8489) 

Stage t 2.384 ∗∗∗ 2.031 ∗∗∗ 

(0.0773) (0.0797) 

Number of clusters 18 18 

Observations 2028 1690 

Notes: Random Effects GLS coefficients reported, with robust standard errors in 

parentheses, corrected for clustering across sessions. The dependent variable in 

column (1) is number of solved tasks in all stages, whereas in column (2) it 

is number of solved tasks in stages 2–6, only with a control for the 1st stage. 

All columns have the following control variables included: Time on the day of 

the session (FE in panel), age, average grades at University level, a dummy for 

economics students and a dummy for Norwegian nationality. Constant and 1st 

stage variable is also omitted from the table. ∗ p < 0 . 10. 

∗∗ p < 0 . 05. 

∗∗∗ p < 0 . 01. 
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Table 7 

Changing incentives and feedback – gender analysis. 

Panel: Males Females 

(1) (2) 

Individual incentives and individual RPF Ref. Ref. 

Team incentives − 3.398 ∗∗∗ − 0.873 

(1.1922) (1.0125) 

Team RPF − 2.171 ∗∗ 3.816 ∗∗ 

(1.1002) (1.6738) 

Team incentives X Team RPF 2.208 0.554 

(2.2417) (2.4686) 

Stage t 2.377 ∗∗∗ 2.259 ∗∗∗ 

(0.1225) (0.1945) 

Constant 38.734 ∗∗∗ 29.405 ∗∗∗ 

(5.0498) (3.1891) 

Number of clusters 12 12 

Observations 732 546 

Notes: Random Effects GLS coefficients reported, with robust stan- 

dard errors in parentheses, corrected for clustering across sessions. 

Dependent variable is number of solved tasks across all stages. Both 

columns include the following control variables: Time on the day of 

the session (FE in panel), age, average grades at University level, a 

dummy for economics students and a dummy for Norwegian nation- 

ality. ∗ p < 0 . 10. 

∗∗ p < 0 . 05. 

∗∗∗ p < 0 . 01. 
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urther strengthening the gender difference after the first stage of this

reatment. 

Further exploring gender differences; consider now the interaction

ffects between feedback and incentives. In Table 7 , we employ the

ame analysis as in Section 4.3 , but on each gender separately. There are

wo apparent gender differences to notice. First, males respond strongly

egative to team incentives, whereas females do not. Second, there is

 strongly positive effect of team RPF among females, which for males

oes the opposite direction. Hence, while males are triggered by individ-

al RPF, it is team RPF that triggers females. The positive complemen-

arity between team incentives and team RPF amongst males, however,

ffset the negative effects (i.e. the sum of the coefficients team incen-

ives, team RPF and the interaction between them is not significantly

ifferent from zero). Females, on the other hand, only need team RPF to

mprove performance, and do not gain additional productivity when in-

eracting the two variables. Despite this, females performance with both

eam incentives and team RPF is greater than individual incentives and

ndividual RPF ( p < 0.05). This is consistent with H4, suggesting that

emales put more weight on social comparison ( 𝜃) in team-based envi-

onments, and that team RPF can lead females to improve their effort

nd performance. 

Result 5: We find suggestive evidence that females respond positively to

eam RPF relative to other treatments, and evidence that they do not respond

o individual RPF. This supports H4. 

.5. Results from the team leader treatments 

We have shown that when subjects are exposed to team incentives,

hen team RPF increases the team’s average performance significantly.
e have also shown that team incentives and team RPF are comple-

ents. It remains to identify the mechanism behind these results. In

he theoretical framework, we present two potential mechanisms: Peer

ressure /team spirit and competitive preferences/status concerns. The

trong effect we find on top performers and the insignificant effect on

ther team members indicate that team spirit may not be the main ex-

lanation to our results. Our team leader treatments are meant to further

xplore this. The approach is to reduce peer pressure, at least in terms of

eer pressure from free-riding and underperforming within the team, by

etting people work on behalf of teams as team leaders , where the others

n the team do not contribute to the team output. 

The results are as follows: Average performance is significantly

reater for subjects in RPF-teamleader than in APF-teamleader in both

tage 1 (MW: p = 0.085, RT: p = 0.050) and stage 2 (MW: p = 0.082, RT:

 = 0.037). The average difference across all stages is not statistically sig-

ificant (MW: p = 0.249, RT = p = 0.162), but the gap in number of solved

asks remains more than one task throughout all six stages. In Table 8 ,

e run regressions and find the effect in the 2nd stage to be significant

t the 5% level. Fig. A3 displays the development in performance across

tages for both treatments. Gender analysis show that females are the

ain driver behind the difference, but there are no statistical gender

ifference in performance. 

One should be careful comparing the two team leader treatments

ith the previous treatments since they were not run at the same time.

owever, it is worth noting that performance under RPF-teamleader

nd RPE-team-team are almost the same. Hence, reducing peer pressure

hen subjects are exposed to team RPF does not affect performance.

t is also worth noting that subjects in APF-teamleader do significantly

etter than subjects in APF-team-team, suggesting that the team leader

ramin g may in itself be motivating. 

Result 6: Team leaders who receive team RPF outperform team leaders

ho receive team APF. 

This result, together with the top performer result (Result 4), in-

icates that the main driver behind the effects of team RPF is status

oncerns or competitive preferences, and not team spirit. However, our

xperimental results cannot rule out that team spirit also contribute to

he positive effect of team RPF. In particular, one should beware that the

ositive effects of RPF is lower in the team leader treatments. Further-

ore, there is also the possibility that status concerns are even more

rominent in the team leader treatments, i.e. status concerns are not
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Table 8 

Team leader results: effects on productivity. 

Stage(s): 1st stage 2nd stage All stages 

(1) (2) (3) 

APF-team-leader Ref. Ref. Ref. 

RPF-team-leader 1.383 ∗ 1.461 ∗ ∗ 0.840 

(0.6693) (0.6391) (0.7364) 

Stage t 2.473 ∗ ∗ ∗ 

(0.0674) 

Constant 27.728 ∗ ∗ ∗ 32.078 ∗ ∗ ∗ 31.996 ∗ ∗ ∗ 

(2.3840) (2.4298) (2.7869) 

Adjusted R 2 0.058 0.061 

Observations 177 177 1062 

Notes: OLS coefficients reported in columns (1) – (2) and 

Random Effects GLS coefficients reported in column (3), 

with robust standard errors in parentheses, corrected for 

clustering across sessions. Dependent variable is number of 

solved tasks. All columns have the following control vari- 

ables included: Time on the day of the session (FE in panel), 

age, average grades at University level, a dummy for gen- 

der, a dummy for economics students and a dummy for Nor- 

wegian nationality. ∗ p < 0 . 10. 

∗∗ p < 0 . 05. 

∗∗∗ p < 0 . 01. 
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eld constant when moving to the team leader treatments. If that is the

ase, it might be that a reduction in performance due to lower peer

ressure is balanced out by higher performance due to stronger social

oncerns. Hence, more research is needed to fully understand the mech-

nisms behind our results. 

. Concluding remarks 

In this paper, we investigate experimentally how teams respond to

elative performance feedback (RPF). We find that when subjects are

xposed to team incentives, then RPF on how their team is doing com-

ared to two other teams increases the team’s average performance by

lmost 10%. The treatment effect is driven by the teams’ top perform-

rs. The average individual performance of the top performers within

ach team is almost 20% higher when the teams receive relative per-

ormance feedback compared to when the teams only receive absolute

erformance feedback. Our experiment suggests that subjects, and in

articular top performers, are motivated by the combination of team

ncentives and team RPF. 
This result complements the interesting and somehow puzzling find-

ngs by Hamilton et al. (2003) , namely that high ability workers were

ore attracted to team work than low ability workers. When offer-

ng workers at a garment plant the opportunity to shift from indi-

idual piece rates to team incentives, the high-productivity workers

ended to join teams first, despite a loss in earnings for many of them.

amilton et al. (2003) suggested that high-ability workers may acquire

 higher social status in teams and are therefore willing to join teams

ven if their own pay is reduced. Our results illuminate their findings,

hich suggest that high ability workers are not motivated by team in-

entives alone. Rather, they seem to be motivated by the chance to help

he team achieve some non-monetary goals, which in our experiment is

igher ranking. 

Our results from the team leader treatments further support this con-

ecture. In the team leader treatments, we removed (or at least reduced)

eer pressure by letting people work on behalf of teams, where the oth-

rs in the team did not work. We find that team leaders receiving RPF

erform significantly better than team leaders who only receive abso-

ute performance feedback, indicating that status concerns or compet-

tive preferences better explain our results than peer pressure or team

pirit. 

For managers designing feedback interventions in their organiza-

ion, there are several implications of this experiment. First, competi-

ion between teams for higher ranks may be an efficient way to im-

rove the productivity of employees, in particular if they are paid as

 team. Second, teamwork does not suppress top performance. On the

ontrary, team competition may be an efficient way of motivating high

bility workers. Third, team feedback is a good alternative to individual

eedback in organizations with significant shares of female workers. Fe-

ales, who are more negatively inclined to individual RPF, seem to be

articularly productive when they are provided with team performance

ata rather than individual performance data. 
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teamleader treatments. 

Table A1 

Summary statistics of control variables. 

APF-ind-ind 

RPF-ind- 

ind 

RPF-ind- 

team 

APF-team- 

team 

RPF-team- 

team RPF-team-ind 

Pearson 2 / 

Kruskal Wallis 

APF-team- 

leader 

RPF-team- 

leader 

Pearson 2 /Kruskal 

Wallis 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Economics-students 0.132 0.039 0.044 0.123 0.204 0.143 0.237 0.226 0.083 0.009 

(0.341) (0.196) (0.208) (0.331) (0.407) (0.353) (0.420) (0.278) 

Norwegian-Nationality 0.706 0.510 0.444 0.579 0.519 0.413 0.008 0.559 0.560 0.996 

(0.459) (0.505) (0.503) (0.498) (0.504) (0.496) (0.499) (0.499) 

Age 24.29 26 26.31 24.25 25.57 25.35 0.025 26.04 25.37 0.879 

(4.316) (4.060) (5.049) (3.291) (4.364) (4.656) (7.228) (4.935) 

Female 0.426 0.392 0.311 0.404 0.500 0.476 0.365 0.538 0.583 0.541 

(0.498) (0.493) (0.468) (0.495) (0.505) (0.503) (0.501) (0.496) 

Average-grade 2.559 2.078 2.311 2.526 2.370 2.508 0.008 2.559 2.500 0.368 

(0.720) (0.796) (0.668) (0.782) (0.623) (0.592) (0.787) (0.768) 

Observations 68 51 45 57 54 63 338 93 84 177 

Notes: Mean and (standard deviation). For columns (1) to (6) we report p-value of Pearson 2 for binary variables and Kruskal Wallis for non-binary variables in 

column (7). For columns (8) to (9) we report p-value of Pearson 2 for binary variables and Kruskal Wallis for non-binary variables in column (10). 

Table A2 

Treatment effects across stages. 

Stages: 3rd stage 4th stage 5th stage 6th stage 

(1) (2) (3) (4) 

APF-team-team Ref. Ref. Ref. Ref. 

APF-ind-ind 2.235 ∗∗∗ 2.652 ∗∗∗ 2.520 ∗∗∗ 2.757 ∗∗∗ 

(0.7610) (0.6004) (0.5537) (0.8270) 

RPF-ind-ind 3.233 ∗∗∗ 3.299 ∗∗∗ 4.015 ∗∗∗ 3.189 ∗∗ 

(0.9169) (0.6593) (0.9653) (1.1490) 

RPF-ind-team 3.058 ∗∗∗ 4.280 ∗∗∗ 4.834 ∗∗∗ 4.261 ∗∗∗ 

(0.7963) (0.6435) (0.6845) (0.8472) 

RPF-team-team 3.406 ∗∗ 4.373 ∗∗∗ 4.183 ∗∗∗ 3.323 ∗ 

(1.2906) (1.1914) (1.3047) (1.6776) 

RPF-team-ind 0.695 1.472 ∗∗ 1.617 ∗∗ 0.389 

(0.8528) (0.5808) (0.6816) (0.9743) 

Constant 39.939 ∗∗∗ 44.014 ∗∗∗ 45.520 ∗∗∗ 48.121 ∗∗∗ 

(2.6572) (2.5693) (3.1176) (3.5823) 

Adjusted R 2 0.095 0.132 0.117 0.086 

Number of clusters 18 18 18 18 

Observations 338 338 338 338 

Notes: OLS coefficients reported, with robust standard errors in parenthesis, corrected for clustering across 

sessions. Dependent variable is number of solved tasks. All columns have the following control variables 

included: Time on the day of the session (FE in panel), age, average grades at University level, a dummy 

for gender, a dummy for economics students and a dummy for Norwegian nationality. ∗ p < 0 . 10. 

∗∗ p < 0 . 05. 

∗∗∗ p < 0 . 01. 
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Table A3 

Mann-Whitney pairwise test: Performance across incentive scheme. 

Average Performance (SD) Mann-Whitney z-Statistics 

APF-ind-ind APF-team-team ( p -value) 

(1) (2) (1) vs. (2) 

Stage 1 25.31 (4.90) 22.16 (5.77) 3.16 (0.002) ∗ ∗ ∗ 

Stage 2 28.97 (5.32) 26.86 (4.50) 2.34 (0.020) ∗ ∗ 

All stages 32.43 (6.06) 29.63 (5.56) 2.57 (0.010) ∗ ∗ 

N 68 57 125 

Notes: ∗ p < 0 . 10. 

∗∗ p < 0 . 05. 

∗∗∗ p < 0 . 01. 

Table A4 

Mann-Whitney pairwise test: Team incentives and RPF. 

Average Performance (SD) Mann-Whitney z-Statistics 

APF-team-team RPF-team-team RPF-team-ind ( p -value) 

(1) (2) (3) (1) vs. (2) (1) vs. (3) 

Stage 1 22.16 (5.77) 24.35 (6.81) 24.10 (4.76) − 1.48 (0.138) − 1.36 (0.175) 

Stage 2 26.86 (4.49) 29.52 (6.23) 28.11 (5.06) − 2.06 (0.040) ∗ ∗ − 1.22 (0.223) 

All stages 29.63 (5.56) 32.60 (7.63) 30.13 (5.51) − 1.69 (0.090) ∗ − 0.21 (0.834) 

N 57 54 63 111 120 

Notes: ∗ p < 0 . 10. 

∗∗ p < 0 . 05. 

∗∗∗ p < 0 . 01. 

Table A5 

Persistence of treatment effects. 

Stages: Stages 1–3 Stages 4–6 Stages 2–6 

(1) (2) (3) 

APF-team-team Ref. Ref. Ref. 

APF-ind-ind 2.465 ∗∗∗ 2.699 ∗∗∗ 2.457 ∗∗∗ 

(0.6269) (0.5486) (0.5321) 

RPF-ind-ind 3.630 ∗∗∗ 3.560 ∗∗∗ 3.437 ∗∗∗ 

(0.9090) (0.8195) (0.7588) 

RPF-ind-team 3.371 ∗∗∗ 4.462 ∗∗∗ 3.877 ∗∗∗ 

(0.7934) (0.6217) (0.5986) 

RPF-team-team 3.032 ∗∗ 4.018 ∗∗∗ 3.719 ∗∗∗ 

(1.3435) (1.2711) (1.2176) 

RPF-team-ind 1.945 ∗∗ 1.329 ∗∗ 1.314 ∗∗ 

(0.7668) (0.6507) (0.5885) 

Stage t 3.379 ∗∗∗ 1.880 ∗∗∗ 2.031 ∗∗∗ 

(0.1372) (0.1135) (0.0796) 

Constant 28.678 ∗∗∗ 36.947 ∗∗∗ 34.669 ∗∗∗ 

(2.4569) (3.1182) (2.7724) 

Number of clusters 18 18 18 

Observations 1014 1014 1690 

Notes: Random Effects GLS coefficients reported, with robust standard errors in 

parentheses, corrected for clustering across sessions. Dependent variable is num- 

ber of solved tasks. All columns have the following control variables included: Time 

on the day of the session (FE in panel), age, average grades at University level, a 

dummy for gender, a dummy for economics students and a dummy for Norwegian 

nationality. ∗ p < 0 . 10, ∗∗ p < 0.05, ∗∗∗ p < 0 . 01. 

Table A6 

Mann-Whitney pairwise test: Individual incentives and RPF. 

Average Performance (SD) Mann-Whitney z-Statistics 

APF-ind-ind RPF-ind-ind RPF-ind-team (p-value) 

(1) (2) (3) (1) vs. (2) (1) vs. (3) 

Stage 1 25.31 (4.90) 25.49 (6.06) 25.13 (5.02) 0.34 (0.737) 0.34 (0.735) 

Stage 2 28.97 (5.32) 29.53 (6.11) 29.20 (5.52) − 0.07 (0.949) − 0.27 (0.787) 

All stages 32.43 (6.06) 32.29 (7.11) 32.46 (6.08) 0.81 (0.421) 0.22 (0.828) 

N 68 51 45 119 113 

Notes: ∗ p < 0 . 10, ∗∗ p < 0 . 05, ∗∗∗ p < 0 . 01. 
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Table A7 

Mann-Whitney pairwise test: Team RPF compared to individual incentives. 

Average Performance (SD) Mann-Whitney z-Statistics 

APF-ind-ind RPF-ind-ind RPF-team-team ( p -value) 

(1) (2) (3) (1) vs. (3) (2) vs. (3) 

Stage 1 25.31 (4.90) 25.49 (6.06) 24.35 (6.81) 1.20 (0.230) 0.81 (0.420) 

Stage 2 28.97 (5.32) 29.53 (6.11) 29.52 (6.23) 0.01 (0.994) 0.10 (0.923) 

All stages 32.43 (6.06) 32.29 (7.11) 32.60 (7.63) 0.46 (0.648) − 0.09 (0.926) 

N 68 51 54 122 105 

Notes: ∗ p < 0 . 10. 

∗∗ p < 0 . 05. 

∗∗∗ p < 0 . 01. 
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xperimental Instructions 

Welcome to the experiment (APF- ind - ind ) 

Task description: 

We ask you to decode letters into numbers. You are given a list of

etters, all of which have been assigned with a corresponding number.

our task is then to decode given sequences of four letters into numbers.

Example: Given this list of letters 

A B C D E F G 

8 12 14 10 9 6 24 

Task- 

Decode these letters: A | E | G | F 
Correct answer: 8 | 9 | 24 | 6 
Stages and process of the experiment: 

The experiment consists of six working stages, and the duration of

ach stage is five minutes. There is an unlimited number of tasks in each

tage. A countdown in the upper right corner of the computer screen

isplays remaining time of current stage. After the final stage, we will

sk you to fill out a short questionnaire. Total duration of the experiment

s estimated to be about 45 min. 

Payment: 

Everyone earns 100 NOK for participating in the experiment. In ad-

ition, you will earn 1 NOK for each task you solve. In other words, your

ayment depends on how many tasks you solve. 

Breaks: 

In between each stage there will be a minute break. During the

reaks, you will be provided with information about how many tasks

ou have correctly solved and how much you have earned during the

revious stage. 

Rules: 

You choose freely how to spend your time during the experiment.

owever, we do require you to remain in your seat throughout the ex-

eriment, and refrain from communicating with other participants. You

ay use your mobile phone to surf the internet, but please ensure that

t is in a mute state before we start. It is strictly prohibited to use the

c for anything other than the experiment, as different usage may cause

echnical problems with the experiment. 

Thank you for participating in the experiment. 
Welcome to the experiment (RPF- ind - ind ) 

Task description: 

We ask you to decode letters into numbers. You are given a list of

etters, all of which have been assigned with a corresponding number.

our task is then to decode given sequences of four letters into numbers.

Example: Given this list of letters 

A B C D E F G 

8 12 14 10 9 6 24 

Task- 

Decode these letters: A | E | G | F 
Correct answer: 8 | 9 | 24 | 6 
Stages and process of the experiment: 

The experiment consists of six working stages, and the duration of

ach stage is five minutes. There is an unlimited number of tasks in each

tage. A countdown in the upper right corner of the computer screen

isplays remaining time of current stage. After the final stage, we will

sk you to fill out a short questionnaire. Total duration of the experiment

s estimated to be about 45 min. 

Payment: 

Everyone earns 100 NOK for participating in the experiment. In ad-

ition, you will earn 1 NOK for each task you solve. In other words, your

ayment depends on how many tasks you solve. 

Breaks: 

In between each stage there will be a minute break. During the

reaks, you will be provided with information about how many tasks

ou have correctly solved and how much you have earned during the

revious stage. 

In addition, your performance will be ranked relative to two other

andomly selected participants in the room, and you will be informed

bout how many tasks they have solved. You will be ranked relative

o the same participants in all of the breaks. Ranks will not affect your

ayment. 

Rules: 

You choose freely how to spend your time during the experiment.

owever, we do require you to remain in your seat throughout the ex-

eriment, and refrain from communicating with other participants. You

ay use your mobile phone to surf the internet, but please ensure that

t is in a mute state before we start. It is strictly prohibited to use the

c for anything other than the experiment, as different usage may cause

echnical problems with the experiment. 

Thank you for participating in the experiment. 
Welcome to the experiment (RPF- ind -team) 

Task description: 

We ask you to decode letters into numbers. You are given a list of

etters, all of which have been assigned with a corresponding number.

our task is then to decode given sequences of four letters into numbers.

Example: Given this list of letters 

A B C D E F G 

8 12 14 10 9 6 24 

Task- 

Decode these letters: A | E | G | F 
Correct answer: 8 | 9 | 24 | 6 
Stages and process of the experiment: 

The experiment consists of six working stages, and the duration of

ach stage is five minutes. There is an unlimited number of tasks in each

tage. A countdown in the upper right corner of the computer screen

isplays remaining time of current stage. After the final stage, we will

sk you to fill out a short questionnaire. Total duration of the experiment

s estimated to be about 45 min. 

Team: 
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You are part of a team consisting of a total of three randomly selected

articipants in the room, and you will all be working simultaneously on

he same type of tasks. The team will remain unchanged throughout the

xperiment. 

Payment: 

Everyone earns 100 NOK for participating in the experiment. In ad-

ition, you will earn 1 NOK for each task you solve. In other words, your

ayment depends on how many tasks you solve. Your payment does not

epend on how many tasks the other team members solve. 

Breaks: 

In between each stage there will be a minute break. During the

reaks, you will be provided with information about how many tasks

ou have correctly solved and how much you have earned during the

revious stage. 

In addition, you will also be informed about the total output of your

eam in the previous stage. Also, your team performance will be ranked

elative to two other teams in the room, and you will be informed about

ow many tasks these teams have solved. Your team will be ranked

elative to the same teams in all of the breaks. Ranks will not affect

our payment. 

Rules: 

You choose freely how to spend your time during the experiment.

owever, we do require you to remain in your seat throughout the ex-

eriment, and refrain from communicating with other participants. You

ay use your mobile phone to surf the internet, but please ensure that

t is in a mute state before we start. It is strictly prohibited to use the

c for anything other than the experiment, as different usage may cause

echnical problems with the experiment. 

Thank you for participating in the experiment. 
Welcome to the experiment (APF-team-team) 

Task description: 

We ask you to decode letters into numbers. You are given a list of

etters, all of which have been assigned with a corresponding number.

our task is then to decode given sequences of four letters into numbers.

Example: Given this list of letters 

A B C D E F G 

8 12 14 10 9 6 24 

Task- 

Decode these letters: A | E | G | F 
Correct answer: 8 | 9 | 24 | 6 
Stages and process of the experiment: 

The experiment consists of six working stages, and the duration of

ach stage is five minutes. There is an unlimited number of tasks in each

tage. A countdown in the upper right corner of the computer screen

isplays remaining time of current stage. After the final stage, we will

sk you to fill out a short questionnaire. Total duration of the experiment

s estimated to be about 45 min. 

Team: 

You are part of a team consisting of a total of three randomly selected

articipants in the room, and you will all be working simultaneously on

he same type of tasks. The team will remain unchanged throughout the

xperiment. 

Payment: 

Everyone earns 100 NOK for participating in the experiment. In ad-

ition, your team will earn 1 NOK for each task a team member solves.

he total earnings of the team is then divided equally among each team

ember independently of actual contribution. In other words, your pay-

ent depends on how many tasks you and your other team members

olve. 

Breaks: 

In between each stage there will be a minute break. During the

reaks, you will be provided with information about how many tasks

ou have correctly solved and how much you have earned during the

revious stage. 
In addition, you will also be informed about the total output of your

eam in the previous stage. 

Rules: 

You choose freely how to spend your time during the experiment.

owever, we do require you to remain in your seat throughout the ex-

eriment, and refrain from communicating with other participants. You

ay use your mobile phone to surf the internet, but please ensure that

t is in a mute state before we start. It is strictly prohibited to use the

c for anything other than the experiment, as different usage may cause

echnical problems with the experiment. 

Thank you for participating in the experiment. 
Welcome to the experiment (RPF-team-team) 

Task description: 

We ask you to decode letters into numbers. You are given a list of

etters, all of which have been assigned with a corresponding number.

our task is then to decode given sequences of four letters into numbers.

Example: Given this list of letters 

A B C D E F G 

8 12 14 10 9 6 24 

Task- 

Decode these letters: A | E | G | F 
Correct answer: 8 | 9 | 24 | 6 
Stages and process of the experiment: 

The experiment consists of six working stages, and the duration of

ach stage is five minutes. There is an unlimited number of tasks in each

tage. A countdown in the upper right corner of the computer screen

isplays remaining time of current stage. After the final stage, we will

sk you to fill out a short questionnaire. Total duration of the experiment

s estimated to be about 45 min. 

Team: 

You are part of a team consisting of a total of three randomly selected

articipants in the room, and you will all be working simultaneously on

he same type of tasks. The team will remain unchanged throughout the

xperiment. 

Payment: 

Everyone earns 100 NOK for participating in the experiment. In ad-

ition, your team will earn 1 NOK for each task a team member solves.

he total earnings of the team is then divided equally among each team

ember independently of actual contribution. In other words, your pay-

ent depends on how many tasks you and your other team members

olve. 

Breaks: 

In between each stage there will be a minute break. During the

reaks, you will be provided with information about how many tasks

ou have correctly solved and how much you have earned during the

revious stage. 

In addition, you will also be informed about the total output of your

eam in the previous stage. Also, your team performance will be ranked

elative to two other teams in the room, and you will be informed about

ow many tasks these teams have solved. Your team will be ranked

elative to the same teams in all of the breaks. Ranks will not affect

our payment. 

Rules: 

You choose freely how to spend your time during the experiment.

owever, we do require you to remain in your seat throughout the ex-

eriment, and refrain from communicating with other participants. You

ay use your mobile phone to surf the internet, but please ensure that

t is in a mute state before we start. It is strictly prohibited to use the

c for anything other than the experiment, as different usage may cause

echnical problems with the experiment. 

Thank you for participating in the experiment. 
Welcome to the experiment (RPF-team- ind ) 

Task description: 
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We ask you to decode letters into numbers. You are given a list of

etters, all of which have been assigned with a corresponding number.

our task is then to decode given sequences of four letters into numbers.

Example: Given this list of letters 

A B C D E F G 

8 12 14 10 9 6 24 

Task- 

Decode these letters: A | E | G | F 
Correct answer: 8 | 9 | 24 | 6 
Stages and process of the experiment: 

The experiment consists of six working stages, and the duration of

ach stage is five minutes. There is an unlimited number of tasks in each

tage. A countdown in the upper right corner of the computer screen

isplays remaining time of current stage. After the final stage, we will

sk you to fill out a short questionnaire. Total duration of the experiment

s estimated to be about 45 min. 

Team: 

You are part of a team consisting of a total of three randomly selected

articipants in the room, and you will all be working simultaneously on

he same type of tasks. The team will remain unchanged throughout the

xperiment. 

Payment: 

Everyone earns 100 NOK for participating in the experiment. In ad-

ition, your team will earn 1 NOK for each task a team member solves.

he total earnings of the team is then divided equally among each team

ember independently of actual contribution. In other words, your pay-

ent depends on how many tasks you and your other team members

olve. 

Breaks: 

In between each stage there will be a minute break. During the

reaks, you will be provided with information about how many tasks

ou have correctly solved and how much you have earned during the

revious stage. 

In addition, you will also be informed about the total output of your

eam in the previous stage. Also, your contribution to the team perfor-

ance will be ranked relative to the other two team members, and you

ill be informed about how many tasks each team member have solved.

anks will not affect your payment. 

Rules: 

You choose freely how to spend your time during the experiment.

owever, we do require you to remain in your seat throughout the ex-

eriment, and refrain from communicating with other participants. You

ay use your mobile phone to surf the internet, but please ensure that

t is in a mute state before we start. It is strictly prohibited to use the

c for anything other than the experiment, as different usage may cause

echnical problems with the experiment. 

Thank you for participating in the experiment. 
Welcome to the experiment (APF teamleader ) 

Task description: 

We ask you to decode letters into numbers. You are given a list of

etters, all of which have been assigned with a corresponding number.

our task is then to decode given sequences of four letters into numbers.

Example: Given this list of letters 

A B C D E F G 

8 12 14 10 9 6 24 

Task- 

Decode these letters: A | E | G | F 
Correct answer: 8 | 9 | 24 | 6 
Stages and process of the experiment: 

The experiment consists of six working stages, and the duration of

ach stage is five minutes. There is an unlimited number of tasks in each

tage. A countdown in the upper right corner of the computer screen

isplays remaining time of current stage. After the final stage, we will
sk you to fill out a short questionnaire. Total duration of the experiment

s estimated to be about 45 min. 

Team: 

You are part of a team consisting of a total of three randomly selected

articipants in the room. You are selected as the team leader. The

eam will remain unchanged throughout the experiment. 

Payment: 

Everyone earns 100 NOK for participating in the experiment. In ad-

ition, your team will earn 1 NOK for each task you as the team leader

olves. The total earnings is then divided equally among each team mem-

er. In other words, your payment (as well as the team’s payment) de-

ends on how many tasks you as the team leader solve. 

Breaks: 

In between each stage there will be a minute break. During the

reaks, you will be provided with information about how many tasks

ou as the team leader have correctly solved on behalf of the team and

ow much you and your team have earned during the previous stage. 

Rules: 

You choose freely how to spend your time during the experiment.

owever, we do require you to remain in your seat throughout the ex-

eriment, and refrain from communicating with other participants. You

ay use your mobile phone to surf the internet, but please ensure that

t is in a mute state before we start. It is strictly prohibited to use the

c for anything other than the experiment, as different usage may cause

echnical problems with the experiment. 

Thank you for participating in the experiment. 
Welcome to the experiment (RPF teamleader ) 

Task description: 

We ask you to decode letters into numbers. You are given a list of

etters, all of which have been assigned with a corresponding number.

our task is then to decode given sequences of four letters into numbers.

Example: Given this list of letters 

A B C D E F G 

8 12 14 10 9 6 24 

Task- 

Decode these letters: A | E | G | F 
Correct answer: 8 | 9 | 24 | 6 
Stages and process of the experiment: 

The experiment consists of six working stages, and the duration of

ach stage is five minutes. There is an unlimited number of tasks in each

tage. A countdown in the upper right corner of the computer screen

isplays remaining time of current stage. After the final stage, we will

sk you to fill out a short questionnaire. Total duration of the experiment

s estimated to be about 45 min. 

Team: 

You are part of a team consisting of a total of three randomly selected

articipants in the room. You are selected as the team leader. The

eam will remain unchanged throughout the experiment. 

Payment: 

Everyone earns 100 NOK for participating in the experiment. In ad-

ition, your team will earn 1 NOK for each task you as the team leader

olves. The total earnings is then divided equally among each team mem-

er. In other words, your payment (as well as the team’s payment) de-

ends on how many tasks you as the team leader solve. 

Breaks: 

In between each stage there will be a minute break. During the

reaks, you will be provided with information about how many tasks

ou as the team leader have correctly solved on behalf of the team and

ow much you and your team have earned during the previous stage. 

In addition, your performance as team leader will be ranked rela-

ive to two other team leaders in the room, and you will be informed

bout how many tasks these team leaders have solved. Your team will

e ranked relative to the same teams in all of the breaks. Ranks will not

ffect your payment. 
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Rules: 

You choose freely how to spend your time during the experiment.

owever, we do require you to remain in your seat throughout the ex-

eriment, and refrain from communicating with other participants. You

ay use your mobile phone to surf the internet, but please ensure that

t is in a mute state before we start. It is strictly prohibited to use the

c for anything other than the experiment, as different usage may cause

echnical problems with the experiment. 

Thank you for participating in the experiment. 
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