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Abstract

Team leaders often provide incentives for coopematiA challenging question is how
different incentive schemes and their actual chbic¢éhe leader shape the team’s culture and
contribute to the team’s success. To shed lighthim issue we investigate how a leader
chooses between rewards or punishment in an expetainteam setting and how teammates’
contributions are influenced by this choice. Leadshow a clear initial preference for
rewards, which diminishes over time in some tedraaders who observe more free-riders in
their teams tend to switch to punishment incentivekschange from rewards to negative
incentives results in an immediate and enduringegse in contributions. On the other hand,
contributions show a decreasing trend in teams avikader who sticks to rewards.
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“The [...] most obvious way to bring about cooperatietween employees
[...] is to pay for cooperation or to punish uncoogive behaviouf.

Edward P. Lazear

1 Introduction

One of the most prominent responsibilities of alégan an organisation or a team is to shape
its culture (Schein 2004). Culture affects how éweryday business of the team gets done —
whether there is shared understanding during ngesetinow priorities are set and whether
they are uniformly recognised, whether promises$ gied made are carried out, whether team
members agree on how time should be spent, whetientary contributions to the team’s
endeavours are the norm or whether free-ridindnésdominant behavioural pattern, and so
forth. Schein (2004) argues that “cultures begithweaders who impose their own values and
assumptions on a group” (p. 2Leaders can shape a team’s culture in various \ways
example, by charismatic motivational speeches, ibyng an example, or by incentives, i.e.,
by rewarding desired actions and by punishing unedactivities. Even the actual choice of
an incentive scheme, i.e., whether rewarding oigbimg is predominantly performed, shapes
the organisational culture. A constant threat afipiment might induce a culture of fear and
anxiety while rewards might create a more posi#ind appreciating atmosphere. On the other
hand rewards need constantly be provided if th&aetbdehaviour is exhibited by the team
members. This might lead team members to becomestaened to rewards, which can result
in a reduction of the motivational power of rewamsger time. Additionally, a culture of
rewards might even be demotivating if the leades uawillingly) forgotten to provide an
expected reward or intentionally stops to provigent. In contrast, in a culture of punishment
the actual provision of the incentive is not needetie team members exhibit the desired
behaviour. It is only necessary to punish if theiacbehaviour falls short of the expectations.
Thus, the problems of accustomisation or occasiomassion of the incentives appear to be

less severe in a culture of punishment.

In the current study, we focus on the leader’s @haif incentive schemes to shape a team’s
culture. In a literature review, Podsakoff (1982puwes that “research on the variables
affecting a supervisor’'s use of rewards and pungtins still in its infancy” (p. 76). With

few recent studies on this topic as notable exoeptihis statement is still valid. In this paper

! Lazear (1998), pp. 269-270.

2 Schein (2004) defines culture of a group as ‘epa of shared basic assumptions that was ledmpedgroup
as it solved its problems of external adaptatiod amernal integration, that has worked well enoughbe
considered valid and, therefore, to be taught i@ members as the correct way to perceive, think, fael in
relation to those problems” (p. 17).



we shed light on the following questions: Whichentive scheme do team leaders actually
prefer if they can choose between a culture thedgminantly relies on rewards and a culture
that relies on punishment? How does the leaderscehinfluence the performance of the
teammates? Do the prospects of receiving rewardsvaw® the teammates more than the
threat of punishment? Which of the two schemesdadumore cooperation? Which one is
more profitable for the team as a whole, the leaaled the other teammates? In how far is the
effectiveness of an incentive scheme path-dependant how do teammates react if the

leader switches from a reward scheme to a punishscheme and vice versa?

Since these questions need to be answered on ancaipasis and different arrangements
cannot easily be controlled for in the field, weoagach the topic by means of an experiment.
The experimental approach has the decisive advariteay one can control for situational
variables in a clean manner and unambiguously vbsie chosen actions. We consider a
simple model, in which the leader ipdmus inter pare$ i.e., she simultaneously contributes
to the team’s production as the other team meméersAdditionally, she is the one who
decides on the incentive scheme applicable to #anmates before each phaséhe
production process of the team is modelled suchftben the perspective of an individual
member it is beneficial to free-ride, although frahe viewpoint of the team as a whole
everybody should contribute as much as he can.vBocome this dilemma situation, the
leader can administer incentives to individual teamambers after having observed their
individual contributions. For simplicity, we assuriat the leader can perfectly monitor the
contributions of each team member. Afterwards a&hm members can observe the
contributions of each individual member as welttasindividually received incentive tokens.
Three phases are played in each team. A phaseston$§il0 rounds each with a contribution
stage followed by an incentive stage. Before edwdse the leader can decide on the type of

incentives applicable for the next 10 rounds.

The paper is structured as follows. The next seafiscusses related studies and how they
differ from the present experiment. Section 3 idtroes our experimental model and design.
Section 4 reports the results. Section 5 conclwdés some remarks on implications and

suggestions for future research.

% In the following we will refer to the other teamembers agammates

* Alchian and Demsetz (1972) model the leader aityil In their setting the leader monitors the tezates, as
a solution to the free-rider problem in teams. Tieam leader, however, is the residual claimaet, he is paid
the residual of the team’s profit minus the compdina of the teammates.
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2 Related Literature

Our work is related to studies dealing with inceesi in experimental social dilemmas with a
special emphasis on endogenous institution chdiée.also refer to potentially detrimental
effects of punishment. Additionally, we tackle tleadership literature in economics and
psychology separately and distinguish between riggli from organisational and social

psychology.

Incentives in social dilemma experiments

In our study we allow the leader to choose repdateetween two incentive schemes, the
leader can choose to reward or punish her teamm&fege we consider centralised incentive
institutions, it has been shown in recent experialestudies that decentralised incentive
institutions foster cooperation when they are add in social dilemma situations. Despite
the second order public good problem, free-rideesheeavily punished and contributors are
rewarded (see, e.g., Yamagishi 1986, Ostrom €1982, Fehr and Gachter 2000, Fehr and
Falk 2002 Andreoni et al., 2003). In a repeated setting gunent may initially also enhance
cooperation even if it is only symbolic althoughoperation decreases over time in this case
(Masclet et al. 2003). Sefton et al. (2007) findttthe contributions may become higher when
both, decentralised rewaehd decentralised punishment possibilities are predgickinson
and Isaac (1998) report that exogenous rewardirgptif absolute and relative contributions
increases efforts for a joint project. Contribusare highest when rewards are given for high
relative contributions, i.e., the contributions awealuated with respect to the heterogeneous
endowments (“abilities”) of each membeRickinson (2001) shows that exogenous penalties
tend to be more effective in increasing contribngidhan prizes are. Gith et al. (2007)
investigate an informative setting in which thedeain addition to being able to give an
example also has the power to (temporarily) exceugdayer from the group. The presence of
such an “empowered” leader increases contributibagiever, contributions are lower if the
leader role is rotated among the group members amdpo a situation when the leader is a
fixed player. Fixed leaders make less use of tiaetxon possibility.

The study by Sutter et al. (2008) is quite similarours with respect to the contribution
mechanism and the endogenous choice of incentimetheir study, all playersote on a
mechanism before interacting in a repeated puldarg setting (the alternatives include peer

rewarding, peer punishment or simply no incenti@esall). Once a punishment institution is

® Sutter (2006) and Irlenbusch and Ruchala (20@®)ahstrate that rewards also increase contributidren
they are awarded by a deterministic tournament amg@sims.
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determined, each player can bilaterally choose unigh each other player. The study
documents that participants are quite reluctante for a punishment institution. When the
option of institution choice is given repeatedlyjrérk et al. (2007) find that the punishment
institution becomes more and more accepted — fdgsbiécause group members have
experienced free-riding in the reward institutidm.their setting the punishment institution
achieves considerably high efficiency in later rdsinTyran and Feld (2006) show that mild
legal sanctions do not necessarily achieve comiamhen they are exogenously provided.
They are much more effective when they are endagadynself-imposed. In this case people
expect others to comply with the law to a largeieekwhich induces them to do the same. In
contrast to these studies in our setting, only single member — the leader of a team —
chooses the incentive scheme and the leader antigeanember of the team who is allowed to
administer incentives (see Nikiforakis et al., 200@r another setting with asymmetric
sanctioning institutions). Moreover, the leader nist subject to sanctions from other
teammates. While in the setting by Sutter et @08 the institution is chosen only once in
the beginning, in our setting the leader can chahgeancentive scheme after some periods.
Thus, we focus on incentives that are endogenodscantralised. The leader deliberately
administers the incentives and the teammates hagayin how the leader does so — neither
can they elect the leader nor can they vote diyrectithe incentive scheme.

Although incentives have been shown to help indyalesired behaviour, there are also
findings of ambivalent effects of incentive systefisstly, people seem to be reluctant to opt
for negative incentives (see, e.g., Sutter et @082 Additionally, detrimental effects of
incentives on cooperation have been documenteddfoews see Deci et al., 1999; Frey and
Jegen 2001; Bowles 2008). Detrimental effects afigfunent are shown, for example by
Gneezy and Rustichini (2000) who report a cleveldfstudy that introduces a monetary fine
for late-coming parents in day-care centres. Ssirggly as a result the number of late-comers
increases. Apparently the fine was considered toabprice for being late. Fehr and
Rockenbach (2003) show that if a principal delibsyadecide in favour of a punishment
incentive scheme, performance of agents is coratiereduced. An analogous but weaker
effect of performance crowding out is reported ghiFand Gachter (2002). They find that
even the promise of a performance contingeward of a fixed size may undermine
voluntary effort contributions. The results fromedle studies give the impression that the
punishment institution, in particular, is prone detrimental effects. This might induce a
leader to refrain from opting for negative incemsvbut rather go for the possibility to

administer rewards.



Leadership studies in economics

Our study is related to several recent studies dyn@mists on leadership in voluntary
contribution setting§.A relatively weak form of leadership is presenthié leader can make
an initial announcement to the group about whatwarhehould be contributed. Houser et al.
(2007) study such a setting, in which an electedide makes a non-binding contribution
suggestion. They compare this setting with onehiclwvthe announcement does not originate
from a human leader but from a computer move. Timglythat group members’ decisions are
significantly influenced by human leaders’ suggesiwhile suggestions that do not originate
from a human leader have virtually no impact. THeidings indicate that a simple focal
point explanation cannot alone explain the effextess of leadership. A higher degree of
commitment of the leader is analysed in settingwlinch a leader cagive an exampléy
actually choosing her contribution first. Her camdtion is subsequently revealed to the other
group members before they simultaneously decidéhein contributions. In such a setting
leadership effects can already be observed wheateldgdave the same information on the
environment as the other group members (Moxnewvandler Heijden 2003; van der Heijden
and Moxnes 2003; Gachter and Renner 2004; Gith 20@7). Moxnes and van der Heijden
(2003), for example, find a significant leader effa.e., lower contributions, in a public bad
game, when the leader chooses first and his cl®igsible for the other players. In general
these studies find that leaders' and followerstrdmutions are highly correlated even in one
shot games (Gachter and Renner 2004), and thaageseontributions with a leader are often
higher than without leadership. Gachter and Re(2®@04) report that in repeated interactions
the followers contribute systematically less thha teader. Thus, leaders also reduce their
contributions over time, which brings down the tepraduction over time. These findings

have partially been attributed to peer-pressurefazmism, and social preferences (Falk and

® There is also a modest literature on leadershipordination games which are characterised bgraéNash
equilibria — in contrast to voluntary contributigmmes where players have a dominant strategy éorifile.
Wilson and Rhodes (1997) consider a setting in iacleader can announce her intended action befbre
group members choose simultaneously. The preseficeuch a leader tends to increase coordination.
Additionally they introduce uncertainty about tleader's payoff structure which considerably redubeseffect
of a leader. Asymmetries in payoffs between tearmbegs are also considered in Brandts et al. (200&y
find a conformity effect of leadership. A study Byeber et al. (2001) shows that followers misatteblow
coordination in a weakest-link game to leader'«la€ ability to motivate. Weber (2006) finds evidenthat
coordinated groups can be grown by starting witlalsgroups and sequentially increasing the groue.si
Leaders, however, tend to increase the group sizejtickly. Coelho and Irlenbusch (2008) analyssnailar
setting as Weber (2006) in which the leader cannbt choose the growth path of the group but atsogive an
example by publicly announcing her actual actiofotzethe followers choose.

" These studies are closely related to public gempgeriments in which a sequential structure of gisv
contributions is employed (Weimann 1994, Bardslé9® Fischbacher et al. 2001). Potters et al. (R08§.,
find that contributions in sequential-move publmog are larger than those of the simultaneous-ngavee. A
similar experiment is also conducted by Rapop®®{). For a survey on public good experiments segtyard
(1995). Positional order effects in common poobtese games are analysed by Budescu et al., (1993).
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Ichino 2003, Huck and Biel 2006, Mohnen et al.Hodming). Leadership effects can even be
stronger if the leader has private information lo@ potential gains of cooperation which she
can signal to the other group members by her daritan (Meidinger and Villeval 2002,
Potters et al., 2005; Potters et al. 2007; Leva#il.e2007). Potters et al. (2005) find that the
presence of a leader who has discretionary powetetermine the shares from the team
output improves the team performance comparedsdibuation in which the team output is
split equally among the team memb®&wspart from the latter paper all these studies db n
allow the leader to react directly on the contii$ of the teammates with rewards or
punishment. Rather they concentrate on allowing ldeder to give a (non-binding)
recommendation or even an example (which is bindimg the leader) on a desired
contribution. In our study we investigate the iefice of a leader when she repeatedly
chooses an incentive scheme and administers rewadpunishment accordingly. To focus
on the effect of the incentivising capacity of tleader our design models the leader as a
regular team member in all other respects. In ar, the leader does not have superior

information about the team’s environment compaceithé other team members.

Leadership studies in psychology

Leadership is also a natural topic in psychology é@n overview see Messick and Kramer
2005). In recent year®rganisational psychologisthave paid particular attention to
transactional and transformational leadership stgBass 1999, Judge and Piccolo 20Q4k|
2005). Exhibiting transactional leadership (alstecacontingent reinforcement style) means
that followers agree with, accept, or comply witlke feader in exchange for praise, rewards,
and resources or the avoidance of disciplinaryoactiCharismatic-)transformational leaders
inspire and motivate followers in ways that go bey@xchanges and incentives. Bass (1999;
p. 21) argues that “the best leaders are bothfranational and transactional”. Aviolo (1999,
p. 37) even suggests that “transactions are the foasransformations”. Recent meta-studies
on leadership styles seem to support this compliangrview that without the foundation of

transactional leadership, transformational effexts/ not be possible (see e.g., Lowe et al.,

8 The concepts of “Leading by example* and “Leadiygsacrifice” have also been analysed theoreyidafl
Hermalin (1998, 2007). Other recent theoreticalligtsl on leadership include Rotemberg and Salor@93(1
2000), Blanes i Vidal and Méller (2007), Dewan avgatt (2007), Ferreira and Rezende (2007), Boltbale
(2008), Majumdar and Mukand (2008). There are atsne recent empirical studies that confirm the irgree

of leadership with field data. Bertrand and Sch@®03) demonstrate that CEOS’ management style is
significantly related to manager fixed effects @rfprmance regressions. Jones and Olken (2005)ip&atime
case of national leaders by tracing linkages batwestions’ leaders and nations’ growth rates. Thesults
suggest that individual leaders can play crucidésdn shaping the growth of nations. Bennedsemez?é
Gonzéalez and Wolfenzon (2007) find evidence in Blaniata that the death of a CEO, or a close family
member, is strongly correlated with a later decimérm profitability. Goodall et al. (2008) find large effect

of the coach'’s ‘expert knowledge on the performasfdeams in National Basketball Association (NBA).
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1996, Judge and Piccolo, 2004, Bono and Judge,)2004ur study we focus on the pure
transactional aspect of leadership, i.e., we atlosvleader to exchange positive and negative
incentives in return for high or low contribution$ the team mates. In our experiment the
leader cannot convey any transformational or chreig attitudes. Thus, we can analyse the
pure effect of incentives and we can identify wieettlifferent ways of administrating them
are more successful, i.e., whether rewarding amisping in a contingent way induces higher
cooperation.

Early experimental studies social psychologyleal with the effect of a leader in common-
pool-resource dilemmas (Messick et al. 1983, Sasouekt al. 1984, and Samuelson and
Messick 1986). Group members can provide a leadértiie power to determine the amount
to extract. This seems to be especially attractivihe common pool is near depletion.
Recently, there has been a revived focus on lebigens social psychology research (for a
review, see van Knippenberg et al. 2004). The figgiby van Vugt and De Cremer reveal
that groups have a general preference to selededeawith a legitimate power base (i.e.,
democratic, elected, internal leaders). These mebes are particularly pronounced when the
identification with the group is high. Tyler (2002)e Cremer and van Knippenberg (2002,
2003), and De Cremer et al. (2005) find that thera positive effect on contributions if the
leader adheres to the principles of procedurahéss. Mulder et al. (2006) demonstrate that
participants, who experienced the presence ofenine system, trust fellow group members
less than participants who had not. Incentives aisdermine cooperation when trust is
initially high. In our study the leader is not dlet by the teammates but she is an “internal”
member of the team in the sense that she can loot@rin the same way as the other
teammates. Since we want to focus on the pureteffiemcentives in our experiment we
refrain from using extra mechanisms that could terdagher degrees of identification with

the leader or the team.

3 Experimental Design

We model team production in a voluntary contribnts®tting. A team consists Nfmembers:
N-1 teammates and oteam leaderThe role of theeam leadelis randomly assigned to one
of the team members. As the teammates the teararlezaly voluntarily contribute to a team
project, but in addition the team leader has thiétyalo choose an incentive scheme. The
team leader chooses between a positive (POS) aadaive (NEG) incentive scheme, which

allow her to exert positive and negative incentivesspectively. The chosen scheme is



applied in the subsequent 10 periddsl teammates are informed about the leader's @hoi
Each period has an identical structure and consfst&o stages. In stage 1, the team leader
and the teammates simultaneously decide on the #fiey contribute to their team’s project,
which is basically modelled as a voluntary contiifau mechanism with a constant marginal
productivityR = 1.6. Effort per agent is restricted to a maximaing = 20. For simplicity, the
costs of effort are assumed to be identical foagéints and equal to 1 for each effort unit, i.e.,
c(e) =ewithO<eg<yfori=1,...,N. If g>1is the exogenously given revenue for one unit
of output, the total profit of the team is given ¢pyR(e; + ... +ey). Let 0 <@< 1 denote the
share of the team’s profit that the firm giveshe team as wage. Note that we abstract from
modelling the firm explicitly. We assume that tearn members apply an equal sharing rule,
thus each team member eaypg-R(e; + ... +e\)/N. To keep things simple in the experiment,
we normalisepqto be equal to 1. If the conditidi R<1/N is satisfied, it is individually
rational not to contribute to the team’s outputhaligh it would be socially optimal to

contribute maximal effort®

Depending on the chosen incentive scheme, in skagfee leader has the possibility to
individually assign positive or negative incentiteseach of the teammates. For this purpose,
the leader exogenously receives 20 additional tokeone might think of an extra budget that
is given from a higher management level to the tdaader for bonus payments or for
exerting disciplinary actions. The leader is freeassign any amount of the additional tokens
to the teammates and keep the rest as a fringdibfmehe own account. Both positive and
negative incentives have a leverage of 1:3, i@.,eich token assigned by the leader, the
payoff of the teammate is increased by 3 tokenB@% and decreased by 3 tokens in NEG,
respectively. Note that in NEG a teammate may abtainegative period income if the
amount of tokens assigned to this teammate is éigiugh. At the end of each period, all
team members receive feedback on all individuatrdmutions, payoffs and received tokens.

The values for the leader and the teammates aieaied separately.

Which incentive schemes should we expect leadefsotuse?
A leader with myopicself-centred preferencewho is only interested in maximizing his or

her monetary payoff, is not likely to engage intgoseward or punishment activities. Thus,

® We keep the incentives schemes fixed for 10 perto resemble the fact that corporate codes afwaia and
corporate cultures cannot be changed every dahdué to be stuck to for a certain period of timee(S$chein,
2004).

19 see Holmstrom (1982), for similar approaches tmleh team production in experiments see Nalbaraiah
Schotter (1997), Croson (2001), Sutter (2006) aleditbusch and Ruchala (2008).
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in our setting the leader should be indifferenthwiéspect to both incentive schemes since
with both incentive schemes he or she earns (aegsigghe same amount of endowment.
However, a leader with self-centred preferenceddcbave a taste for a specific incentive
scheme if the leader presumes that the use of iwesnmay increase teammates’
contributions. In this case the leader may profitf the return of the public good. Such a
leader would choose NEG if he or she thinks thatigfument is a better instrument to
increase contributions. The leader would choose PO®&or she thinks that rewards are more

effective to promote high contributions.

A leader withsocial preferencesloes not solely care for the own monetary paybt
example, an inequity averse player as suggestdeeby and Schmidt (1999) cares about the
inequity between the own and other players’ payaif& receives disutility both from
advantageous and disadvantageous inequality. Seesemrchers have already come up with
theoretical explanations why teams, in which memhexhibit social preferences, tend to
behave more cooperatively (see, e.g., Huck and ®ighcoming; Biel 2004; Mohnen et al.,
2007). Their explanations are related to the effd#cpeer pressure which has also been
verified empirically (see, e.g., Falk and Ichin®03). If negative incentives are available,
Fehr and Schmidt (1999) have shown that alreadyngles player with preferences of
inequality aversion is able to discipline a whoteup of free-riders by a credible threat to
punish. Thus, in NEG a leader with a sufficienttalte for disadvantageous inequality in
payoffs is able to “enforce” a positive contributitevel. In general, this is less likely with
positive incentives as they are available in PG Sutter et al., 2008; Gurerk et al., 2007).
Thus, a leader who dislikes disadvantageous ingguabuld tend to opt for NEG as an

incentive scheme.

A leader withefficiency preferencewho is interested in maximizing the total utilivy the
team might be inclined to choose POS, since in B@3eader has the possibility to increase
efficiency unilaterally by allocating rewards. Eackward token assigned generates a net
benefit of 2 tokens for the team. Several reseaschave shown that efficiency is indeed an
important driving force (see, e.g., Charness anblirR2002). Huck et al. (2007) provide an
illuminating approach on social norms inside thenfby arguing that these tend to develop

into the direction to support efficiency.

Experimental Implementation
Our experiment considers teamsNfE 6 players, with one team leader and five tearamat
each. Thus, the marginal per capita return (MPGR)in our setting amounts to

10



a=R/N =16/6, which lies between 1/6 and 1. In a given teanmstuely three phases with
T = 10 periods each. Before the first period of eplcase the leader decides on the incentive
scheme that will rule the next 10 consecutive kxid he setup of the experiment is common
information among all players, i.e., all playere anformed about the total number of
sequences at the beginning of the experiment. &idurvisualises the sequence of the

experiment.

Figure 1: The sequence of actions in the experiment

Leader
selects
scheme 3

Leader
selects
scheme 2

Leader
selects
scheme 1

incentive scheme 1 incentive scheme 2 incentive scheme 3

A A A
//h I\ /\ \\f\/I \\
O | [N I I & | I
de/ 1 Phase 1 Pd10 Pd11  ppgge 2 Pd20 Pd2l  ppase 3 Pd 30
| |

I 1
Stage 1: Stage 2: Leader can act according to chosen incentive

All contribute  scheme (positive and negative incentives)

120 students from the University of Erfurt weredamly allocated to 20 experimental teams
of six subjects each, i.e., our data base congist20 independent observations. The
instructions® were framed in a neutral language. We labellephtiemders as “typa” players
and the teammates as “tyBé players. We did not speak of rewards or punishmieistead,

we used the terms positive and negative tokengrassiby the typé\ player to the typd
players. A session lasted for approximately 90 t@iswand average earnings were about 15

Euros.

4 Results

In this section we report our experimental findingée first look at the overall contributions
and payoffs and continue by investigating the lesidecentive scheme choices and their
consequences in contributions. All reported norapueatric statistical tests (Mann-Whitney
U-tests for independent samples and Wilcoxon matglaérs signed-ranks tests for
dependent samples) are based on averages overenudsy observations. Reported

significance levels are two-tailed.

A translation of the instruction sheet is giverAippendix. Original instructions were written in @&n. They
are available upon request from the authors.
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4.1 Overall contributions, payoffs, and efficiency

To gain a first impression whether and if so how tifferent incentive schemes influence
subjects’ behaviour, we study the contributions gagtioffs under each incentive scheme,
irrespective of the phase when it is chosen. Parddlfigure 2 shows that averaged over all
phases, team contributions are higher under NEG tinder POSp(= 0.031)*? This is also
true if one considers the contributions of leadgrss 0.094) and teammatep € 0.080)
separately. Within an incentive scheme, however ctintributions of teammates and leaders
are not significantly different.

Figure 2: Overall contributions and payoffs dependet on incentive scheme and type

a) Average contributions b) Average payoffs
20 + E Leader 0 Teammates [J Team average - 48 + Ml Leader 0 Teammates [ Team average -
<
215 o 36
3 N
= S
p— (TS
= o
o 10 L 24
o [@)]
o ¢
g 2
S 5- — © 12 —
©
0 0
positive negative positive negative
incentive scheme incentive scheme

Although contributions are higher in NEG than inQverall payoffs are higher in POS than
in NEG (p = 0.000) as shown in panel b of figure 2. Thisas completely surprising, given
the fact that positive tokens sent by the leadeestapled and thereby increase overall
efficiency. When comparing the payoffs of both typd players, we identify an interesting
difference: teammates’ earnings are higher in P@8 tn NEG = 0.000), whereas leaders
earn slightly more in NEG than in POB £ 0.097). Thus team leaders who are primarily
interested in their own payoff should choose NE®Ggreas team leaders which strive for

increasing efficiency should choose POS. In bottestes, leaders’ payoffs are significantly

12 This result is different than what Sefton et &0Q7) report. They do not find a significant difface in
contributions between their “sanction” (i.e., pumgent) and “reward” treatments. This could be authe fact
that in Sefton et al. the “leverage” for punishmastwell as for rewards was 1:1. This means foh e@acney
unit invested in incentives the earnings of thapieat of the incentives decreases or increasestlgxay one
money unit. In our design, the leverage of inceatiis 1:3. This increases the incentive power densbly.
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higher than teammates’ payoffs. This is true forSP@ = 0.001) as well as for NEG =

0.000). However, the differences between the payart less pronounced in POS.

We measure efficiency as the relation between thesiple maximum payoff a team can
obtain and the payoff a team actually achieveséneixperiment. In both settings, it would be
efficient if all team members contribute their wb@ndowment. As already argued above, in
POS, it is socially optimal if the leader allocatdsreward tokens to the teammates, since
every token sent by the leader increases the teaet’payoff by two additional tokens. In
NEG, however, it is socially optimal when the teleader refrains from assigning any tokens
to the teammates, since each token in total rediheeteam payoff by four tokens. Averaged
over all three phases, in NEG, teams obtain 72.7#eomaximum possible payoff, whereas
in POS teams manage to obtain 76.0% of the maxipassible payoff. Thus, both incentive
schemes do not differ significantly from each otinrerterms of efficiency achieved (=
0.473).

4.2 Leaders’ incentive scheme choice behaviour
In the initial phase the leader’s choice is suipghky clear: 19 out of 20 team leaders opt for

POS whereas only one leader prefers NEG. A binongat rejects that the observed
distribution of choices could come about by chafpce 0.000). Hence, initially, leaders are
clearly reluctant to adapt negative incentivesth@ir team¥&. In phase 2, 11 leaders stick to
POS, whereas eight leaders switch from POS to NHf®. single team leader who initially
chooses NEG switches to POS after the first ph@bkas, in phase 2, the majority of the
leaders (60%) again opt for rewards. In the lastsphof the experiment, 5 of the 8 leaders
who choose NEG in phase 2 remain in NEG. Threeelsaslvitch from NEG to POS. Four of
the 11 leaders, who choose POS twice, switch to NE@hase 3 while seven leaders choose
POS three times in a row. Hence, also in the laase, the majority of leaders (55%) opt for

POS. However, the number of leaders who choose MEi®ases from phase to phase.

What influences a leader’s decision to either stackhe incentive scheme or to change it?
When choosing the incentive scheme leaders maylijpst coin and randomly decide which
scheme to apply. Or they may simply stick to oneiad or alternate between both schemes.
The first two rules are completely history indepemg while the latter rule refers to the
previously chosen scheme, but not to its perforrmaidternatively a leader’s choice of the

current incentive scheme may be influenced by tedopmance of the previous incentive

13 This observation is in line with the results ofréiik et al. (2006) and Sutter et al. (2008).
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scheme. We investigate the question whether asd liow leaders conduct a performance
dependent choice by evaluating the influence ofouar performance characteristics on the
likelihood to switch from POS in phase 1 to NEGphase 2. The phase 1 performance
characteristics we consider are the average comitriis and their variance, the average team
leaders’ payoffs, the average teammates’ payofid, their variance. We compare the 11
groups that chose POS both in phase 1 and phase¢h2 8 groups that started in POS and
switched to NEG in phase 2.

Contributions:While average contributions in phase 1 are natiggntly different between
teams switching to NEG and those remaining in P@$hase 2= 0.600), teams whose
leaders switch from POS to NEG have significantlgrenp = 0.032) contributions of zero
among the teammates (on average 16.6%) than teawtsch the leader also chooses POS in
phase 2 (on average 4.2%). Moreover, in teams whaders change to NEG, the variance in
contributions increases significantly in the secbalf of phase 1p(= 0.027) compared to the
first half of phase 1. In teams who stick to PO& ititrease in variance is not significaot
0.139)*

End behaviour in phase T:eams with leaders changing from POS to NEG irselzaexhibit

a sharp decrease of teammates’ contributions idatsteperiod of phase 1. In period 10 the
contributions decrease on average by 16.1% compgarpdriods 7-9. On the other hand, in
teams whose leaders stick to POS on average cotitrils evernincreasein the last period by
5.9% p =0.129).

Payoffs: Average leaders’ payoffspE 0.888) as well as average teammates’ payoffs
(p=0.778) in phase 1 are not significantly differ&etween teams switching to NEG and

those remaining in POS. However, in the second blalbhase 1, the increase in average
variance is significantly highempE& 0.062) in teams in which the leader switchestira

teams that remain in POS.

What is the impact of changing the incentive scheméeam performance? In the following
section we first analyse the immediate impact ot@dwng from POS to NEG. In a second
step we investigate whether the differences inrdmuntions after a switch are just a restart

effect or whether they are permanent.

Does switching from POS to NEG have an immedidéetedn contributions?

% The results are qualitatively not different if Woek at teammates and leaders separately.
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To answer this question, we calculate the diffeeelbetween the average contributions at the
start of phase 2 (periods 11 and 12) and the epthage 1 (periods 9 and 10). In any case one
could expect occurrences of restart effects; howeves unclear whether such effects are of
different sizes depending on the institution in g#h&. It turns out that when remaining in
POS 8 out of 11 teams increase their contributishge when switching to NEG 6 out of 8
raise their contributions. The average increase nwhwitching to NEG (+60.4%) is
significantly higher |p = 0.002) than the average increase when remainiRPS (+13.6%).
Thus, in both cases we observe versions of a tesffact. However, the increase in NEG is
higher than the increase in POS. Hence, a chawoge ROS to NEG in phase 2 causes an
immediate increase in contributions while remainm@OS does not induce such an increase
in contributions. This pattern seems to be stablr the phases. Four out of the 11 leaders
who choose POS twice decide to change to NEG isgpBaAgain the contributions increase
immediately in NEG in phase 3. Compared to the tas periods of phase 2 in POS,
contributions in NEG in the first two periods of g#® 3 increase (+28.2%) whereas
contributions in POS even decrease (-7.4%). THisrénce is significantp(= 0.024). Is the
increase in NEG just a stronger restart effect oesdit induce a sustainable change of

contributions?

Does switching from POS to NEG have a “long rurfeef on contributions?

We investigate the sustainability in contributiamisen the incentive scheme is changed from
POS to NEG by comparing average contributions Igeftire change to the average
contributions after the change. Considering thengkafrom phase 1 to phase 2, and from
phase 2 to phase 3, a total of 12 teams change RO® to NEG. In 10 of these teams,
average contributions increase whereas in two emtlcontributions decrease. On average,
contributions rise from 9.0 to 11.1 tokens aftee tbhange of the incentive scheme
(p=0.064). Interestinglyboth leaders and teammates increase their contributidtes a
change to NEG. On average, leaders’ contributimesfrom 7.9 to 9.2 unitp(= 0.311) and 8

of the 12 leaders contribute more after a changdiEds. The increase in teammates’

contributions is even larger from 9.2 to 11.3 ufjts 0.064).

There is no significant change in average contidimst (over phases) when groups choose
POS both in phase 1 and phase 2 (9.2 tokens iredhasd 10.0 tokens in phasep2; 0.399)
and the trend in contributions from phase 2 to pl&as even negative for groups that choose
POS in all three phases (10.6 tokens in phase Bdhtbkens in phase B,= 0.078). The

latter is mainly due to the significant decreaséemmmates’ contributions in phase 3 (from
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10.7 in phase 2 to 8.5 tokens in phase 3; 0.078). Leaders’ contributions also tend to
decrease (from 9.9 to 9.1 tokeps; 0.375).

The above analysis suggests that team leaders ehlibesincentive schemes depending on
previous performance. Therefore, we continue oatyais with a path-dependent analysis of
contributions and payoffs. Our experimental setspsaeaders to choose one of the two
incentive schemes at the beginning of each of liheet phases. This allows us to analyse
contributions and payoffs dependent on the chosgnesce of incentive schemes by leaders
and incentive scheme choices dependent on teamintsbaviour. Since there are two

incentive schemes and three phases, there aresiblgopaths” that can be chosen. In the

experiment, we actually observe 5 different patisch we will analyse in more detail.

4.3 Path-dependent analysis of contributions and pa  yoffs
Path-dependent analysis of contributions

In the experiment we observe all possible four pduginning with POS in the initial phase,
i.e., POS&POS&POS, POS&POS&NEG, POS&NEG&POS and &MIESS&NEG. In
contrast, we observe only one path beginning wiEGN(NEG&POS&POS). Because the
path starting with NEG is just a single observatithre following analysis will focus on the
four paths beginning with POS in phase 1. FigukgsBalises these four paths with the path-
dependent contributions in the different phasearsdpd for leaders and teammates as well as
averaged over the two types of players. The numbetsrackets indicate the number of

observations for each path.

We observe that in phase 2 and in phase 3 contiisuaire higher in NEG than in POS. The
highest team contributions (14.8 tokens) are obthin the last phase in POS&NEG&NEG.
Leaders who choose this path as well as their testasncontribute the highest amounts
observed in the experiment. In contrast, the lowestributions are observed in the last phase
in POS&NEG&POS (7.7 tokens). It is interesting tthas is the only path with a re-change to
an incentive scheme chosen in the past, i.e., @8 to NEG in phase 2 and back again to
POS in phase 3. Here, we observe the lowest catitits of leaders as well as of teammates.
The decrease in contributions in the last phaghisfpath could be due to a loss of trust since
in this path leaders choose NEG after they havesem®OS before. Contributions are most
egalitarian in path POS&POS&POS where the leadeicsk g0 POS throughout the

experiment.
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Figure 3: Path-dependent contributions in differentphases
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In the third phase, the highest contributions aeglenin POS&NEG&NEG. This is also true
when we look at leaders and teammates separatbl.s€cond highest contributions are
found in POS&POS&NEG, i.e., the highest contribnidon the long run” are observed in
paths ending with NEG. Indeed, teams experienciB@&Nh phase 3 contribute significantly

more than teams experiencing POS in phage=30.024).

Path-dependent analysis of payoffs

As figure 4 shows, on average leaders obtain higagoffs in NEG than in POS. Leaders’
returns from the team production are higher in NE8.3) than in POS (26.2) in essence
because average contributions — by leadaddby teammates — are higher in NEG. Moreover,
in stage 2 leaders spend less on negative incentivéNEG (20.0 — 14.5 =5.5) than they
spend on the positive incentives in POS (20.0 8 £#010.0). Also teammates’ average
payoffs from the team production stage are higlmeMNEG (26.5) than in POS (25.2).
However, in stage 2, teammates in NEG experiencdeaiease in payoffs (—3.3) due to
received negative tokens, while their payoff insemsain POS due to the received positive
tokens (6.0). The net effect from both stagesas thammates earn less in NEG (23.2) than in
POS (19.2), although contributions are higher ild\E
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Figure 4. Composition of payoffs
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Figure 5 shows the path-dependent evolution of fisylm phase 1, in POS (19 observations)
leaders on average obtain 35.4 whereas teammatam @1.6 p = 0.003). In phase 2, in
teams who stick to POS (11 obs.) both leaders'teachmates’ payoffs increase. The increase
in payoffs, however, is not significant; neither feammates (from 31.8 to 32.5, p = 0.700)
nor for the leaders (from 35.6 to 36.3, p = 0.3@®}eams, who change from POS to NEG (8
obs.), leaders’ payoffs increase significantly ifir)35.1 to 41.6, p = 0.055) whereas
teammates’ payoffs decrease significantly (fronb3.23.1, p = 0.008).

In phase 3, compared to phase 2, teams who stil &t POS (7 obs.) experience a decrease
in payoffs. The decrease in teammates’ payoffar(fB8.1 to 30.9) is significant (p = 0.031)
whereas the decrease in leaders’ payoffs (from ®8635.4) is not significant (p = 0.938). On
the other hand, four leaders who change to NEGhase 3 after choosing POS twice,
experience an increase in payoffs (from 37.8 t@A®&hereas teammates’ payoffs decrease
sharply (from 31.4 to 21.0). In teams who switchNBBG in phase 3 and stick to the same
incentive scheme in phase 3 (5 obs.), leaders’ffmywrease again in phase 3 (from 47.4 to
49.1) whereas teammates’ payoffs increase sligfrtiyn 25.3 to 25.6). In teams who change
to POS after choosing POS in phase 1 and NEG isepRBa(3 obs.) both teammates’ and
leaders’ payoffs increase (from 19.2 to 29.1 andhfB2.0 to 38.4, respectively).
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Figure 5: Path-dependent payoffs in different phase

POS & POS & POS (7 obs)
Total payolf
@ 507 309 35.4
-
[=%
E
:® peer 07
[=]
50 1 POS & POS (11 obs) 7 20 -
o Total payoff o
$ 40 s28 363 g 107
= B g
£
30 - E.8 -
POS (18 obs) % teammates leader
- a0 - Total payoff E 20 -
E 0 31.6 35.4 m POS & mm‘yﬁ“ obs)
o E 107 507 949 428
£ m é
i s 88 o fol En
g teammates leader £
E_ 20 1 2 a0
=] -
& F 20
g0 -
g & 10
3 g
0 - = 0
teammates  leader i : ewd
50 4 POS & NEG (8 obs) POS & NEG & POS (3 obs)
o Total payoff Total payoff
* Residual from the B o4 B afL m 507 294 384
2nd stage = g
endowment = £ 40
3] <4
Increase from E.. 83 IE 43
positive tokens 2- 20 E 20 -
& ®
'g 10 E 10 -
B Payoff fram the E
PG o - o-
teammates leader teammates leader
B T S
i R R
POS & NEG & NEG (5 obs)
Total payoff
09 258 49.1

m- .

average payofis in phase 3
s & &5 B8

teammates leader

19



What is the most successful path? Figure 6 in tppeAdix shows the aggregate overall
payoffs of the four paths which begin with POS mage 1. In terms of payoffs, the most
successful path is POS&POS&POS with an aggregasgdfp (over all 3 phases) of 32.7

tokens per team member (including the leader). Shixess, however, is largely due to the
efficiency increasing effect of rewards. If we fgcan the productive part, i.e., on teams’

average contributions, the most successful paOS&NEG&NEG.

4.4 Leadership effects
Do leaders lead? And do teammates follow their égad

As stated in 4.2, averaged over all phases, theistseno significant difference between
leaders’ and teammates’ contributions under bottentive schemes. This is somewhat
surprising, since the leader is the only team memlt® cannot receive incentives and thus
might be less motivated to contribute. Does thdde&xert higher effort to set an example for
the other team members? In our setting, teammatksh@ leader contribute simultaneously.
At the end of each period, each player is inforrmedhe leader’s contribution and receives
anonymous information about the contributions otheaf the other teammates. Thus,
following the leader’'s example in the same per®aat possible. However, imitation of the
leader by the teammates may take place with a kgee.g., teammates may adapt to the
leader’s contribution from the previous periodisltalso possible for a teammate to compare
and adjust his or her contribution to other teanasiatontributions. To investigate whether
such an imitative behaviour actually occurs, we agpanel regression with the teammates’
average contributiodd in period t as the dependent variable. Teammates' average
contributions in the previous periog-1) and the leader’s contribution in peried were two

of the independent variables. With dummy variabes controlled for possible interaction

effects as well as for order effects which mayrhpartant because of the path-dependency.

Table 1 in the appendix shows the regression eslifte average teammates’ contributions in
the previous period have a positive impact on teatag) actual contributions in POS. In
NEG, the positive impact is even (significantlyjdar as the respective interaction variable
indicates. In POS, the leader’s previous contrdouthas a small but significant impact on
teammates’ contributions in the actual period. Tgusitive effect, however, is not present in
NEG as one can see from the negative coefficienthefinteraction variable with NEG.
Actually exerted incentive tokens have a signiftbapositive effect on contributions in both

incentive schemes.

5 Teammate’s average contribution excludes the adentribution.
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How do leaders react on teammate’s contributions?

To investigate the leader’'s reaction on teammalbetiaviour we again use a regression
analysis. In a model with similar specificationgragluced in the previous section, now
leader’s contribution is the dependent variableariimates’ average contribution of the
previous period, leader's own contribution from fhrevious period and average tokens the
leader sent in the previous period are among alegandent variables. We again control for
the path-dependency and for group effects. Talile the Appendix presents the regression
results. The regression coefficients show that ledmmates’ average contribution and the
leader’'s own contribution influence the leader’suat contribution positively in a significant
way in POS. The impact of teammates’ average daritan is also positive in NEG,
however, of smaller in magnitude. In NEG, the leadewn contribution in the previous
period has a significantly greater impact than @SP The leader’s sent tokens in the previous
period reduce the own contribution in the actualqakin POS significantly. It seems that the
leader performs a kind of trade-off between costspiroviding incentives in the previous
period and the own contribution in the actual perice., if a leader has sent high rewards in
the previous period then the leader lowers the ocontribution in the actual period. However,
the respective interaction dummy reveals thatréletion is not observed in NEG. The reason
may be that in NEG a leader needs not to send as/ nmzentive tokens to promote
cooperation — especially if the teammates behave we

4.5 The use of incentives
How do team leaders actually use the availablenimee mechanism? To answer this question

we ran a regression with the allocated incentivieeis as the dependent variable (see
Appendix, table 3). Interestingly, leaders do resra to use the difference (between their own
and the teammates’ contributions) as a benchmarkréwarding or punishing. This
emphasises the asymmetry between the leader anttdnamates. Instead the difference
between a teammate’s contribution and other teargimabntributions seems to be relevant.
The higher a teammate’s contribution compared ® aherage of peers the higher is the
reward and the lower is the punishment as the o#ispeinteraction variable reveals. The
absolute magnitude of this effect is larger in N#@n in POS. Team leaders, however, are
not only interested in aligning teammates’ conttidms but additionally use incentives to
push average contributions up to the social optimtine higher the deviation of the average
teammates’ contributions from 20 the lower is teevard. This effect, however, is rather
small and not significant in NEG. Notably, punishmhéecreases over time in NEG as the
interaction variable shows while reward has noificant trend.
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5 Conclusion
In this study, we report on an experiment desigioeanalyse the behaviour of a team leader

who can decide on a leadership style which eitekes on punishment or on rewards as an
incentive mechanism. Both mechanisms have beenifidenas essential ingredients for
successful transactional leadership. The quessidrow a predominant focus on one of these
mechanisms influences a team’s performance. Irsetting the choice of the leader is known
to the team members before they decide on thetribations and it is kept fixed for a certain
period of time before it can be altered again. Taflects that an established culture in a team
or organisation — which is also largely shapedhgygrevailing incentive mechanism (Schein,
2004) — cannot be changed on a day-by-day basesinduced culture is likely to influence
the contribution behaviour of organisational membér constant threat of punishment might
be perceived as discouraging by the subordinatbde va constant need for reward might

burden the leader.

We find that the overwhelming majority of 95 percef the leaders opt for the positive
incentives in phase 1. This finding is in line withe observed reluctance regarding the
punishment option observed in other studies (Swéteal., 2008; Botelho et al., 2007). The
initial preference for rewards, however, diminishessome teams in later phases of the
experiment. In the last phase, 45 percent of thddes choose the negative incentives. This
reflects findings reported in Gurerk et al. (20@8)d is in line with the observation that,
averaged over all phases, contributions are hightér punishment incentives than in the
presence of rewards. Interestingly, this is notydnlie for the teammates, but also for the

leader who himself does not have to fear punishment

Leaders who experience frequent complete freegidind high variance in contributions in

their teams are more likely to change from positvanegative incentives. Apparently, they
are disappointed with the performance of (somenteates. Additionally, in teams whose

leaders change from positive to negative incentivestributions in the very last period

decrease sharply. A change from positive incentiesegative incentives results in an
immediate increase in contributions. The increadaigher than is likely to be explainable by
a pure restart effect. This indicates that thecgdtion (or the threat) of potential punishment
already has a positive effect on contributions. Triegease in contributions in the negative
incentive scheme (NEG) is not a short-term strae. ftooperation is sustained on a higher
level. On the other hand, contributions show a e&ging trend in teams in which the leader

constantly sticks to the positive incentive schgP®©S). A path-dependent analysis reveals

22



that contributions are highest in teams using #gative incentive schemes in phase 2 and 3.
In terms of payoffs, however, NEG is only profiadbr leaders. Teammates earn more in
POS while team leaders obtain significantly highefits in NEG. Joint profits are higher in
POS and the most successful path in terms of ifits is POS&POS&POS. On this path
the difference between leaders’ payoffs and teamshatayoffs is most egalitarian. Thus,
self-centred team leaders should choose NEG, wh&f@aiency-oriented or inequity averse
team leaders should have a preference for POS.

Leaders administer actual negative and positiventices largely on the basis of contribution
differences among the teammates and on the basigntfibution differences to the socially

optimal contribution. Leaders, however, seem atspdrform a trade-off between allocating

rewards and own contribution. The more rewardsdesadllocate the less they contribute. In
the positive incentive scheme, we observe a “lagbiytexample effect” reported already in

previous studies, i.e., teammates seem to congrimare the more the leader contributes (cf.
Géachter and Renner 2004; Guth et al., 2007).

Our experimental results reveal a tension in thentéeader’s choice of the incentive scheme.
On the one hand negative incentives seem to bentite powerful tool to encourage team
members to exert effort. They generate higher gayfof the leader. Positive incentives on
the other hand induce a more pronounced followfecefmore egalitarian payoffs and higher
efficiency gains. Almost all leaders resolve themdion by initially choosing POS. Not
average contributions but free-riding behavioursesuleaders to choose negative incentives.
Leaders’ high payoffs keep them caught in NEG amda back to efficiency enhancing POS
is rarely observed.

Of course, it is always advisable to be cautiougmwdrawing one to one inferences from a
lab experiment with a quite stylised team settiog dituations of teams in an organisation.
Nevertheless, our results stress the importandeeofeam composition. If one can avoid too
many free-riders from joining the team, e.g., biadhle screening or reputation mechanisms,
the leader might be well advised to go for a rewaydeam culture. Additionally, our findings

suggest that the effectiveness of an incentive rmehis highly history dependent, i.e., it

depends on what schemes have been employed iragheRor example, the POS scheme in
the third phase seems to work quite differently etefing on whether the team has
experienced a POS&POS or a POS&NEG history in thet fwo phases before. As an

implication one should advice team leaders to h#i@as when planning to switch to a new
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incentive scheme in a team. The change might intiesd irreversible consequences on the

team culture that might not be nullified by simglying back to original incentive scheme.
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Appendix

Instructions for the experiment
General Information: At the beginning of the experiment, you are raniyaassigned to groups each consisting

of 6 participants. One of the members in your group is randomly ehass Type A participant. All other
members in your group become Type B participantsirg the whole experiment, your type does not gkan
and you only interact with the members of your @soup. At the beginning of the experimeb®0

experimental tokensare assigned to the experimental account of eactltipant.

Course of Action: The experiment consists 80 roundscontaining three blocks of periods of 10 roundsheac

Before each block starts (i.e., before Round 1ahdl, 21) the Type A player chooses between two sotle

token allocation: dllocation of positive tokens or “allocation of negative token%

Each round consists of 2 stages. In stage 1, aacip gnember (Type A as well as Type B participadegides
on the individual contribution to the project. lage 2 Type A participant may influence the earsiofjthe

other group members by allocating tokens.

Stage 1: Contributing to the Project:In stage 1 of each round, each group member engiw endowment of

20 tokens. You have to decide how many of the R8nie you are going to contribute to the projece Th

remaining tokens are kept in your account.

Calculation of your payoff in stage 1:Your payoff in stage 1 consists of two components:

» tokens you keep= endowment — your contribution to the project
» earnings from the project= 1.6 x sum of the contributions of all group mearsh/ number of group

members

Thus,your payoff in stage lamounts to:
20 — your contribution to the project

+ 1.6 x sum of the contributions of all gromgmbers / number of group members

The earnings from the project are calculated adagria this formula for each group membiekease note:
Each group member receives the same earnings fremproject, i.e., each group member benefits fatim

contributions to the project.

Stage 2: Assignment of Tokens by the Type A partigant: In stage 2, the Type A participant gets informed

about how many tokens each group member contritiotdte project.Rlease note: Before each round, the
display order for the Type B patrticipant is randomly determined. Thus, it is_nopossible to identify a Type

B participant by his or her position on the disgldyist throughout different rounds.)

With the assignment of tokens, the Type A partiotgaan increase or reduce the payoff (accordirtbaahosen

modus for the allocation of tokens) of a group mentdr keep it unchanged.

In each round the Type A participant receives aitahal 20 tokens in stage 2. The Type A partioigaas to
decide how many of the 20 tokens he or she is goi@gsign to each of the other group members. The
remaining tokens are kept by the Type A particip@he Type A participant can check the costs otdken

assignment by pressing the butt@alculation of Tokens
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» The assignment df tokensto a Type B participanwon’t change his or her payoff

 If the modus é&llocation of positive token$ is chosen for the current 10 block period, eadsitive
token that is assigned to a Type B participanttreases his or her payoff by 3 tokens

« If the modus &llocation of negative tokensis chosen for the 10 block period, eawgative tokenthat

is assigned to a Type B participaatiuces his or her payoff by 3 tokens

Calculation of payoffs in stage 2:

Type A participant: Your payoff in stage 2 consiststokens you keep
= 20 - sum of the tokens that you have assignéuketother group members

Type B patrticipant: If the mode &llocation of positive tokens is chosen
Your (positive) payoff from stage 2 is given by 3he number of tokens that you have received froen t
Type A participant.

Type B patrticipant: If the mode &llocation of negative tokensis chosen
Your (negative) payoff from stage 2 is given by &g number of tokens that you have received froen t
Type A participant.

Calculation of your round payoff:

Your round payoff = Your payoff from stage 1 + yqayoff from stage 2

Information at the end of the round: At the end of the round you will receive a detiteverview of the results

obtained in all groups. For every group member, ai@uiinformed about his or her contribution to pheject,
payoff from stage 1, assigned tokens (Type A piaditt), received tokens (Type B participants), faffom
stage 2, round payoffP(ease note: Before each round the display orderféhe Type B participants will
randomly be determined.Thus, it is nopossible to identify a Type B participant by hisher position on the
displayed list throughout different rounds.)

History: At the beginning of a new round and starting frik® 2nd round, you receive an overview of the
average results (as above) of all previous rouAdditionally, a Type A participant receives thiseoview each

time before each block starts i.e., when he odglwédes on the modus of token allocation.

Total Payoff: The total payoff from the experiment is composgthe starting capital of 500 tokens plus the
sum of round payoffs from all 30 rounds. At the efithe experiment your total payoff will be conteat into

Euro, with an exchange rate of 1 € per 100 tokens.

Please noticeCommunication is not allowed during the whole ekpent. If you have any questions please
raise your hand. All decisions are made anonymously no other participant is informed about itfentity of
someone who made a certain decision. The paymeanbisymous too, i.e. no participant gets to knoav th

payoff of another participant.

We wish you success!
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Table 1: Average teammates’ contributions

Coefficient Robust Std. z P>|z]|
Errors
Teammates’ average contribution in the previougoger 0.559%* 0.079 7.05 0.000
Leader’s contribution in the previous period 0.100%** 0.028 3.62 0.000
Average tokens sent by the leader in the previen®g 0.780*** 0.158 4,94 0.000
Panel period (1..10) -0.034 0.036 -0.95 0.342
Dummy for NEG (in the current phase) -3.14 1 % 0.765 -4.10 0.000
History POS in phase 1 0.085 0.335 0.25 0.799
History POS in phase 1 and POS in phase 2 -0.881** 0.317 -2.78 0.005
History POS in phase 1 and NEG in phase 2 -0.652** 0.324 -2.01 0.044
History NEG in phase 1 and POS in phase 2 -1.521 %% 0.445 -3.42 0.001
Teammates’ average contribution in the previousogdex NEG  0.441*** 0.086 5.10 0.000
Leader’s contribution in the previous period x NEG -0.110%* 0.039 -2.80 0.005
Average tokens sent by the leader in the previet®g x NEG -0.133 0.311 -0.43 0.670
Panel Period x NEG 0.088* 0.049 1.80 0.071
History POS in phase 1 x NEG -0.056 0.472 -0.12 0.906
History POS in phase 1 and POS in phase 2 x NEG 0.563 0.473 1.19 0.234
History POS in phase 1 and NEG in phase 2 x NEG 1.112* 0.559 1.99 0.047
Constant 2.271%** 0.676 3.36 0.001

Random-effects GLS regression, 540 observations.
R? (within) = 0.1561. R (between) = 0.9641.%Roverall) = 0.7471.
Robust Std. Errors adjusted for 20 clusters in geam

“History ...” dummies indicate the incentive schenigory until the current phase. An example: “HigtPOS
in phase 1 and POS in phase 2" is equal to 1 i€tineent phase is 3 and the incentive scheme w&siRPhase

1 and also POS in phase2. The dummy is equal thedwise.

Table 2: Leader’s contributions

Coefficient RobustStd. z P>|z|
Errors
Teammates’ average contribution in the previougoger 0.399*** 0.103 3.86 0.000
Leader’s contribution in the previous period 0.542%+* 0.096 5.64 0.000
Average tokens sent by the leader in the previen®g -0.841* 0.510 -1.65 0.099
Panel period (1..10) -0.015 0.049 -0.30 0.761
Dummy for NEG (in the current phase) -1.094 1.197 -0.91 0.361
History for POS in phase 1 -0.209 0.648 -0.32 0.747
History for POS in phase 1 and POS in phase 2 -0.080 0.522 -0.15 0.878
History for POS in phase 1 and NEG in phase 2 -1.576* 0.881 -1.79 0.074
History for NEG in phase 1 and POS in phase 2 -2.314** 0.982 -2.36 0.018
Teammates’ average contribution in the previougogdet NEG ~ -0.259** 0.117 -2.22 0.026
Leader’s contribution in the previous period x NEG 0.320%** 0.114 2.81 0.005
Average tokens sent by the leader in the previeu®g x NEG 0.795 0.539 1.48 0.140
Panel Period x NEG -0.096 0.085 -1.13 0.259
History POS in phase 1 x NEG -0.374 0.731 -0.51 0.609
History POS in phase 1 and POS in phase 2 x NEG -0.568 0.731 -0.78 0.437
History POS in phase 1 and POS in phase 2 x NEG 1.170 0.976 1.20 0.231
Constant 1.800 1.221 1.47 0.140

Random-effects GLS regression, 540 observations.
R? (within) = 0.0213. R (between) = 0.9349.?Roverall) = 0.5937.
Robust Std. Errors adjusted for 20 clusters in geam

“History ...” dummies indicate the incentive schenigory until the current phase. An example: “HigtPOS
in phase 1 and POS in phase 2" is equal to 1 i€tineent phase is 3 and the incentive scheme w&siRPhase

1 and also POS in phase2. The dummy is equal thedwise.

31



Table 3: Received incentive tokens

Coefficient ~ Robust Std. z P>|z|
Errors

Contribution — Leader’s contribution -0.001 0.021 -0.06 0.951
Contribution — Peers’ average contribution 0.193*** 0.025 7.78 0.000
Deviation from the social optimum -0.026*** 0.004 -6.73 0.000
Panel Period -0.024 0.015 -1.56 0.118
NEG -1.914%*% 0.398 -4.81 0.000
(Contribution — Leader’s contribution) x NEG -0.051 0.032 -1.59 0.112
(Contribution — Peers’ average contribution) x NEG -0.544%*x 0.059 -9.14 0.000
Deviation from the social optimum x NEG 0.033*** 0.005 6.07 0.000
Panel Period x NEG -0.067** 0.034 -1.97 0.049
Constant 3.488*** 0.281 12.40 0.000

Random-effects GLS regression, 3000 observations.
R? (within) = 0.5526. R (between) = 0.44771.°R 0.5328
Robust Std. Errors adjusted for 20 clusters in geam
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Figure 6: Average team payoffs aggregated after eagphase
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