Personal accountability and cooperation in
teams

Abstract

In a real effort lab and online team production exkpent, we analyze exerted effort under
different conditions of individual accountabilitiyh a repeated setting, we vary the degree to
which production can be directly traced back t@kaborator’s individual or randomly drawn
effort level, respectively. We find that individsgbroduce much less and the decline of effort
over time is significantly steeper under high ampared to low and endogenously chosen
personal accountability. While endogenous accotiittaprovides an option for monitoring
others, it does not force subjects to learn abdwit under-performing peers, thus limiting the
typical decline of contributions over time. We clute that accountability one step removed
may be an interesting institutional setting foreat@d collaborations in contexts where low

accountability for political, social or legal reasois not a viable option.
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1. Introduction

Consider a team in a company, jointly working otask over time. In one scenario, of low
accountability, workers know about the output ofreenember of the team, but they do not
know how much effort they have put in (and how modlput was caused by luck or other
factors beyond the control of the workers). In &eotscenario, of high accountability, they
know whether the observed output of each of thevorkers is due to chance or not. In this
sense, co-workers are accountdbtehe effort they are putting in. In a third seen, workers
do not know about the source of the observed ougimat specifically whether it is due to effort,
but they can easily find out by spending a very 8gmbolic () price. There is still (high)
accountability but this i®ne step removeds workers need to actively choose to get the
information. The price could be thought of as having to searchriteznet, write an email, or
perhaps go to a central office and ask the segrataperson. This differs from the second
scenario, which could be thought of (for examplekaeryone simply getting an email with
information about whether the observed output estdieffort or luck. Such peer accountability
occurs in many real-life contexts, and particulasty in the workplace. Therefore, we will
investigate the specific role of different levefsirdividual accountability and will present a
team production experiment that tests how teamubugaries over time under different

accountability environments.

We find that accountability one step removed ipssingly effective in eliciting cooperation,
even though people do not actually choose to takerdage of the option to get the
information. Conversely, exogenously set high aotalility performs very poorly in

sustaining cooperation, as this unravels with time.

In order to have a closer correspondence betweeax@erimental setting and natural world
teams, which genuinely work over time, we combinerdtial lab session with an online part
taking place over 3 weeks, as opposed to the mawithor 2 hours timeframe of a standard
lab experiment. In a lab setting, subjects are mkety to be affected by an activity bias, by
which they will wish to do something rather thanraahing, unless artificial distractors (in the
form of alternative tasks) are provided (Crumplet2z®13; Eckartz, 2014; Sitzia et al., 2014).

LIn contrast to a vertical notion of accountabjligyg. towards a line manager (e.g. Sonntag arebZ2015), in
this paper, we consider a horizontal notion of actability, i.e., peer effects among co-workerg(&las and
Moretti, 2009). The latter particularly relatesaduge literature on conditional cooperation imtgaoduction
and public goods settings (e.g. Fischbacher antit€§@010; Steiger and Zultan, 2014).



Lab participants are also more likely to be affddby emotional responses, insofar as they
have to make decisions just after they learn in&drom relevant for their payoffs; even small
decision making delays can make a difference imgenf emotional reactions (Kritikos and
Bolle, 2004). Our setup can rely on natural digtrescand on the sequencing of tasks over three
weeks to avoid both issues, and allows us to siedision making over time more accurately.
Furthermore, our team compositions are exogen®es)ywhich is a natural choice for the work
environment we are trying to model, and also alldarsbetter interpretability in terms of

experimental design.

Our experiment compares two information-rich decisimaking environment$There is
clearly reason to believe that workers will behdiféerently if they feel that what they do is
being observed. For example, in a team producistiing, Mohnen et al. (2008) show that
agents behave in an inequality-averse way if tmykthat they will receive information about
the others’ contributions at an interim stage. li@am production field experiment run on a
UK based fruit farm, Bandiera et al. (2005) findttimonitoring one’s fellow co-workers, and
being monitored by them, matters. When comparimgeae rate with a relative incentive
scheme (with negative externalities on the co-wakehey find that the relative incentive
scheme reduced production output, but only wherkersrcan observe each other, the bottom
line being that, in order to act on some sort afagreferences, one needs to know how well-

off the others are. Thus, peer accountability sefennsatter.

In contrast to previous experiments, in our settsupjects always learn the output of each
individual group member, and they know that (ineotation) in 50% of all cases, the observed
output is caused by a subject’s input. That isnemesettings of “low” accountability, subjects

get a sense of the level of individual contribusipsince about half of the observed outputs are
fully informative of the participants’ effort (amabt subject to noise). In that sense even our

“low” accountability condition conveys more inforti@n than situations where only the

2Whereas we consider our hybrid lab and onlinepsasia useful methodological innovation for thesaesh
question at hand, it is clear that allowing forumat distractors also means loosening experimamatairol. An
alternative to our setup would be to run an expenihon Amazon’s Mechanical Turk. Although this webuhost
likely also reduce activity bias, AMT experiments aot ideal for investigating repeated interactiohthe same
participants over longer periods of time (3 weekthis study).

31t bears a relation to, but obviously differs froexperiments that have compared information with n
information (Sell and Wilson, 1991), verified thifeet of monitoring (Cason and Khan, 1999; Nalbamtand
Schotter, 1997), considered different ways of préeg the information (Jones and Mckee, 2004) anged
whether last period’s or the current contributisiovided to agents (Nikiforakis, 2010).



aggregate production level is known (the typical fnfo” treatment in the existing literature).
Since in our condition of “high” accountability elrue source of all subjects’ contributions to
the joint project is known, that is, one learns wesponsible for his/her output in that period
and who is not, what we actually vary is the indual-specific precision of the informative
signal on the subjects’ effort. This best reflamis notion of accountability used in this paper.
And it is relevant, because there is experimentaesce (e.g. Almas et al. 2010; Cappelen et
al. 2013) that the extent to which one is respdeqjin terms of personal effort) for his/her

outcome matters.

In a very different domain, yet related in termsstfidying the importance of personal
accountability, Abbink and Herrmann (2011), fouhdttagents are more likely to engage in
destructive behavior if they can hide their movkibé nature. Bag and Pepito (2012) provide
a theoretical account for the effect of transpayen@ two-player public goods game. If inputs
are complements, they find a positive effect afisarency on equilibrium effort, particularly
because additional information eliminates inferiequilibria. However, if inputs are
substitutes, this effect ceases to exist. As irg@eret al. (2014), our experiment removes any
efficiency maximization motive by having perfecgybstitutable inputs and no efficiency
gains from team production. This allows us to adinfor one possible reason for the
effectiveness of transparency. It follows previoesearch on team production with zero (e.g.
Dijk et al., 2001; Vranceanu et al., 2014) or lmit(e.g. Cason and Khan, 1999) efficiency

gains?

We are not aware of previous public good or teaodgpction experiments, which look at
endogenous accountability and its effect on codjmerautside of the laboratory (in our case
online) and over a longer period of time (in ouseghree weeks). Corgnet et al. (2015) and

Rustagi et al. (2010) come closest.

Using an innovative lab setup to study team prddaoctinder either individual or team
incentive schemes, Corgnet et al. (2015) compagatrtrents with different monitoring
technologies. More specifically, they vary whetlpsers could monitor the other group
members’ production behavior and whether the oleskivdividuals know that they are being

41t can be thought of as perhaps most closely nlindetombinations of unskilled work as in Bandietaal.'s
(2005) fruit farm. While our rationale for this dhe is primarily in terms of experimental contrale note that
Carpenter et al. (2009) find no evidence for dédferes in behavior with low and high efficiency gafrom
contribution.



monitored, or not. They find that observable peemitoring led to significantly higher
production, on par with the levels achieved initttvidual incentive scheme. However, when
subjects had the chance to monitor others, wittiogin knowing to be monitored (which
comes closest to our endogenous accountabilitytntes®, see section 2.3), the average

production was as low as when there was no mongat all.

In the context of forest resource management imopith, Rustagi et al. (2010) find that the
choice of a costly monitoring technology is linkedigher cooperation. That said, cooperative
types are more likely to choose costly monitoriwjch makes it hard to identify the pure
observability effect, or the effect of having a &g in the lack of controls where there is no

choice and where there is, in our terms, eithen biglow accountability.

Why could accountability one step removed be hé&Ppfunder a self-interest benchmark,
obviously, it would not: as long as the marginadtaaf effort is higher than the return on it, no
effort should be made (see section 2.2). Howewamuntability may create a sense of peer
pressure that, in turn, increases production eff@ffalk and Ichino, 2006; Mas and Moretti,
2009; Mohnen et al., 2008). That said, one of tlstncommon findings of repeated public
good contribution experiments is the unravelinga@bperation as the experiment progresses
(Andreoni, 1988) — an unraveling largely driven [gither social-preferences-based or
strategic) conditional cooperators (Burlando andal&u2005; Fehr and Gachter, 2000;
Fischbacher et al., 2001). Neugebauer et al. (2f228)d the sharpest progressive decline in
contributions with their information treatment. uittvely, a conditional cooperator may be
more likely to retaliate if he or she knows that tow production of the co-worker is due to

the co-worker’s low effort rather than to nature.

If, under accountability one step removed, worlgersk the information, we should expect the
same benefits but also the same potential for @hrayas we would under high accountability.

However, workers may not seek the information i§ ibne step removed. This could be due to
a number of reasons, two of them being simply sigho defaults (Johnson and Goldstein,

2003; Madrian and Shea, 2001) or strategic infoionadversion as postulated by Huck et al.
(2017) in an individual choice real effort experimheworkers may not be seeking information

that may hurt them if they had®iThis would then imply a situation in which workensder

accountability one step removed do not work diffésethan if there was low accountability,

5 We discuss possible reasons further in section 4.1



and so do not suffer from the same level of codmerainraveling that is possible under high
accountability. There is an important differenceuth: knowing that others have an option to
get information might be sufficient to induce peveel accountability and therefore greater
cooperation — what we labeDmmocles effect

Section 2 contains the experimental design and thgses. Section 3 presents the results,
which show the highest level of effort under acdability one step removed. Section 4

discusses the results and concludes.

2. Experimental Design and Hypotheses

2.1. Experimental setting

Subjects and procedures

The experiment was run in 2014 at the Universit{East Anglia, UK. Subjects were invited
from the CBESS subject pool using ORSEE (Grein@042’ In the lab, subjects received
paper-based instructions, which were also readdatlouhem. After an extensive check for
understanding, which all subjects needed to phsg,were trained to use their personal IDs to
log on to an online system and practiced compledirigw sample tasks, to familiarize them
with the online environment, the screen layout Htrelmechanics of task completidAfter
completing four tasks, subjects could leave andived a summary sheet of paper, containing
their personal ID and a schedule for nine workiagsd All lab sessions took place in the week
before the online part started simultaneously flareatments. Subjects were randomized into
groups of four after all lab sessions were finish€ding this matching protocol had two
advantages: (i) gaining flexibility in terms of thember of participants per lab session and (ii)

reducing the chance that later group-members gkhadav each other in person. Neither the

6 Damocles is put in a situation of constant feathim classical sword of Damocles story; in an agals way,
co-workers in the endogenous accountability treatmmay constantly fear that their potential freding
behavior is exposed to others.

" The subject pool of the Centre for Behavioural &xperimental Social Science (CBESS) contains mainl
university students. The sample used for this eéxpert was well balanced between treatments regatgipical
demographic dimensions: the average age was 2418 ymedian: 23.0), 35.7% were male and 13.9% had a
economics major.

8 The full set of instructions is provided in Append3.

9 An example of the information provided on this@epe sheet of paper can be found in appendix A.3.3



actual lab session nor the personal ID used tothlagame was informative about the matching
groupi® As from the week following the lab sessions, saisieould work on online real effort
tasks (details below) for a total of nine workingyd that were scheduled for every Monday,
Wednesday and Friday for a period of three weeksokking day started at 8am and ended at
8pm. During these working hours subjects were elytiree to complete up to 20 tasks each,
but we opted for real effort tasks so that comptetihe task would take more than a quick
decision on a single screéhThey were entirely flexible with respect to wherddow many
tasks they wanted to complete (if at all). Aftereth weeks, at the end of the online part of the
experiment, they were reminded by email that thegded to come to the lab once more to
collect their payments in cash and also to compketeery brief pre-payment online

questionnairé?

Online real effort task

There exists a huge range of real effort tasks llage been successfully implemented in
economics experiments. For our experiment the naskled (i) to be easy to understand, (ii)
not to rely on mathematical, logical or languag#itgb(iii) to require an intermediate amount
of time to be completed after a short learning euat the beginning, and (iv) to take
approximately the same amount of time (as a prokgffort costs) for every task completed,
after the trial phase. The chosen letter coding, taich is very similar to the one used by
Erkal et al. (2011), largely meets these requirdmdarticipants saw a table of 26 letters and
26 numbers. All table columns were ordered byisti®m A to Z and each letter was assigned
a unique number (in the same column and belowdhesponding letter). We asked subjects

to find and enter the numbers corresponding toqaesece of ten letters. They could provide

10 Of course, such an online setting provides lesdrobthan a standard lab experiment, e.g. we da@mniirely
rule out communication among participants. Howetlee, matching protocol implemented should limiuss
related to ‘uncontrolled communication’.

1 Since this experiment aims to explain team prddadiehavior in workplace environments, we consiting
a real effort task to be more appropriate thangusiduced effort decisions (see Cappelen et aLQR0

2 About 12% of subjects forgot to fill in the fingliestionnaire before collecting their payment. Enasbjects
were offered the opportunity to complete this gestaire on a computer provided on site, just befmilecting
their payments.



the answers by simply clicking on a dropdown mealow each letter to select the correct

number for each letter separately (see Figuré 1).

Figure 1: Example task

A|B|[C|D|E F|G|H I ] KILIMIN|JO|P|Q|IR|S|[T|[U|V|IW|X]|Y z

17|121|23(20({19| 1 |15(12|16|13| 2 (22| 8 |26|18(11| 6 |24|10( 4 |9 | 5|7 (25|14 3

Notes: The table with 26 letters and their corresimy numbers (top) and the drop-down menus toigeothe
answers (bottom). Both the letter-number combimetias well as the selected sequence of lettersravedemized
once (before the experiment) and this random didar was kept constant across subjects (i.e.ybjésts faced
the same tasks in the same order).

2.2.Games and profit maximizing behavior

In this paper, we are interested in understandaegrole that personal accountability plays
when deciding on how much effort to exert on atjpiroject. We attempt to mimic common
features of real workplace environments where bolators can typically observe the
contribution of the team members in terms of ouif@uy., everyone can read the literature
review section of a joint paper, produced by cdiaud). However, what typically cannot be
observed is how much effort a collaborator needezkert to produce the (observable) output
(e.g., co-author A could have been lucky in findangecent review paper, making the job of

summarizing the relevant literature much easienady.

Each subject could complete up to 20 tasks periwgritay. In all treatments, subjects knew
from the very beginning that there was a 50% praityathat a (uniformly distributed) random
number from 0 to 20 would be recorded instead eif thctual number of tasks. Letbe the
number of tasks subjectcompleted successfully andbe the constant marginal costs of
completing one task for subjectThere is a 50% probability that becomes a worthless

investment for subjectas this number is replaced with a random nuntbEach subject’s

13 Alternatively, subjects could also speed up thecsien of the correct number for each letter bgtfselecting
the appropriate drop-down menu by clicking on il anbsequently typing the number.

14 The reason for choosing this specific setup ferrthise process (instead of a more standard proeéide an
additive noise term) was that (i) subjects shoutile able to identify to what extent the outpuswlaiven by
noise and (ii) the incentive to exert effort shonltt be distorted. An additive noise term doessatisfy these
conditions. Nicklisch et al. (2016) use a similaise structure.



realization of the random draw was independenttbérosubjects’ draws. All individually

recorded numbers (stemming from either the acfif@iter a random draw) were summed-up
and split equally across all group members, ik.subjects of a group received the same
experimental earnings. Applying an exchange rafetatk = £1, and assuming risk-neutrality,

subject 's payoff can be written as

From the above we see that a selfish payoff maxmshould choose his/her effort level
independently of any other group members and wprdduce an effort of 20 (full effort) if
his/her marginal costs of completing one task iess than £0.125. If the marginal costs were
higher than £0.125, the narrowly selfish individwaluld exert zero effort. He or she would be
indifferent between all effort levels if 1% Note that we would not like to emphasize
this particular threshold or use it to derive bebeal predictions for the experiment.
Nevertheless, the payoff function demonstrates tthe main differences of our team
production task and classical public goods gamestlys whereas in the public goods game
the selfish payoff maximizer would be best off,slie would not contribute any of her
endowment to the public good (and thereby keefutleendowment as her payoff), this is not
a dominant strategy in our team production taskeir or not someone should work, solely
depends on her perceived unit cost of productienoBd, in contrast to standard public goods
games, not contributing to the common project wawdtiresult in a positive payoff equal to
the endowment, but in a zero payoff, since all meas generated by producing the common

good itself.

2.3. Experimental Treatments

Our experiment consists of three treatments andcelkected data for 15 independent
observations each (see Table 1). All treatments thadsame payoff structure and in all

treatments all subjects learned the number of dexbtasks of each subject of the same group.

S Whereas the prediction for the selfish pay-off ma@zer is not affected by her co-workers’ efforvéds, the
appendix A.1 outlines benchmarks under Fehr anangitH1999) and Charness and Rabin (2002) prefemenc
showing how, for sufficiently low effort costs, teéort of a worker should be a positive functidittee effort of
her co-workers.



Hence, the only dimension of manipulation acrosattnents was information about the source

of the other subjects’ recorded number of tasktherprevious working days.

Table 1: Number of subjects and observations, by éatment
Subjects Independent observations

High Accountability (HA) 60 15
Low Accountability (LA) 60 15
Endogenous Accountability (EA) 60 15

Note: All groups consisted of four subjects each

High accountability (HA)

Recall that the recorded number of tasks couldheer¢sult of the actual number of tasks
completed or a random integer from zero to tweniyh 50% probability each. In the HA

treatment, at the beginning of the working days a#9subjects not only learned the previous
working day’s recorded number of all subjects ieitlgroup, but also the true source of each

numbert®

Low accountability (LA)

In the LA treatment, on the working days 2-9, satgenly learn the previous working day’s
recorded number of all group members. Although tkegw whether their own recorded

number represents their actual number of tasks tre result of a random draw, it is never
revealed to them whether the source of the recondeabers of the other subjects of their

group were their actual efforts or whether thesmlmers were the result of random draws.

Endogenous accountability (EA)

Whereas in the LA and the HA treatments subjectemiearned the true source of their co-
workers’ recorded numbers or were forced to lehis information, respectively, in the EA
treatment, subjects could choose whether or ngt wanted to receive this information at a
tiny cost of 1 penny’ Subjects could indicate their wish to learn theetsources of their co-

16 Note that learning the true source of the recordedber does not reveal a worker’s true numbepofaleted
tasks if a random number was recorded for that @rook the previous working day.

17 Some theoretical work suggests that efficient oukes in repeated dilemma games are achievable pldvgers
receive the option to privately monitor their pe@vByagawa et al., 2008; Yamamoto, 2007). In ttegiirit, and
although in our setting subjects can only obtaisysignals, they knew that if they chose to lg¢arsinformation,

no one else would know they had done so, thus meditinig strategic signaling as a motive for (notjeieing
information (as instead in Falk and Kosfeld, 206éhr and Rockenbach, 2003). This is a key elemént o
difference of our setup from related experimergakarch (a notable exception is Corgnet et al5R0%¥e chose
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workers’ recorded numbers, by simply ticking a Hmeneath the task as displayed on the
computer screen (see Appendix A5 for a screenshoB. instructions explained that any
choice made would be carried-over to all new taskens within a working day and that any
decision made on a previous task’s screen coutthieged by simply ticking or unticking the
box on the current screen. Only the most recentehmas made binding, either after subjects
finished completing all 20 tasks of a working daywmhen the working day ended before they
had finished all 20 tasks.

2.4.Hypotheses

Based on findings from the previous literature, derive behavioral hypotheses. An

explanation as to how we did that is provided diyeaelow each hypothesis.

Hypothesis 1 (H1): The number of completed tasksb@ihigher under high accountability
(HA) than under low accountability (LA). The numbércompleted tasks under endogenous
accountability (EA) will be between LA and HA.

In our setting, accountability could potentiallypport greater contributions. As previously
noted, our notion of accountability is differentorin previous research on the role of
information in public good games in the sense thatakes transparent the source of any
observable individual output level, but not necaséhe effort put in to achieve the output
(in case the source was a random draw). Importanégause of our information rich setting
in which subjects always receive individual lev&flormation (but the information quality is
different between our treatments), the studiesrmedieto below are not directly comparable
(e.g., since they compare settings where informatio either only aggregate or individual
contributions is available). However, there ismaikirity in terms of varying the precision of
information. Thus, we derive hypotheses in term&@i more precisanformation (in our
case, higher information quality) would affect admitions to team production.

With the above qualification, our work is relatedthe literature on information disclosure in
social dilemma games. Frey (1993) provides a thieateaccount under which circumstances

a price of 1 penny (as opposed to costless infoéomgato obtain a clear-cut prediction, in case suty attached
zero value to this information.

8 Note that subjects could return to the online emrent as often as they wished to complete tasksahange
their decision with respect to learning the truarses of the recorded numbers, before a workingestaled at
8pm that day.
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such monitoring of information on individual contributions mighteba good thing for
cooperation. Whereas Cox and Stoddard (2015), earHeijden and Moxnes (1999) and
Weimann (1994) find no effect of individual infortr@n on contributions, Carpenter (2004)
finds that information on individual contributiolesads to faster unravelling of cooperation. In
particular, he concludes that when subjects lelaoniethe low contributions of others, they try
to conform to the observed group’s norms of contiily less. Eventually, such behavior leads
to a downward spiral. On the other hand, Bigoni 8ndtens (2012), Sell and Wilson (1991)
and Nikiforakis (2010) find that providing informan on individual contributions increases
cooperation in comparison to similar scenarios &ighregate or no informatidf For reasons
of statistical power, the single most importantrseuor our behavioral hypothesis that HA
will lead to higher contributions than LA is a rateneta-analysis by Fiala and Suetens (2017).
They review 71 studies on voluntary contributionchrenisms (and 18 studies on collusion in
oligopoly settings) and find that individual infoation on contributions “tends to lead to an

increase in contributions” (Fiala and Suetens, 2@91755).

This prediction is also in line with Aoyagi and Ehétte (2009), who find that the less noisy
signals about the others’ cooperation are, the nvdliag people are to reciprocally cooperate.
In our information rich environment, knowledge @frponal responsibility could enforce more
effective punishment (by reducing one’s own contfiiin to team production), which in turn
could sustain higher cooperation. Consequentlylerdppreciating that the evidence is mixed
and that our information setting is quite differér@m those used in previous studies, as an
educated guess based on the existing literaturegxpect information about whether a
recorded number is the result of the other subjeetd effort or a random draw, to increase

contributions.

19 Nikiforakis (2010) showed that while providing amfation on individual contributions could increase
cooperation (as compared to aggregate level infibomg information about individual payoffs leads the
opposite effect. That explains why Weimann (199d)mbt find any difference between individual amgjeegate
information conditions since in his individual imfoation conditions, he provided both informationindividual
contributions and payoffs. Thus, two counteractifggcts might have cancelled out each other. Furibee,
Bigoni and Suetens (2012) show that when individini@rmation on both contributions and earningprissent,

a negative aggregate effect obtains. Cox and Stdd@015) investigate several dimensions including
partner/stranger matching, give/take framing amtividual/aggregate information about contributiohstheir
partners-give-individual/aggregate comparison (Whis closest to our setting), they find that indiél
information slightly increases cooperation, but sighificantly so. Van der Heijden and Moxnes (1p88alyze
contributions in a public bad framing and find niffetence between individual and aggregate inforomat
conditions.
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The endogenous accountability condition EA allowsjscts to select their informational state,
i.e., they either choose to be in an HA or an L& linformation setting. Therefore, EA can be
thought of as a convex combination of HA and LAiemvments and we expect that EA results
in average cooperation levels between HA and LA.

Hypothesis 2 (H2): Cooperation will unravel fasterthe HA than in the LA treatment, with

an intermediate decline in EA.

The literature on the role of information on comditions in public good games suggests that,
if information on individual contributions is avable, higher contributions can be sustained
(see H1). However, taking the role of intentiontiaccount, we should only observe such
behavior as long as the information conveyed isair@moperation (Rand et al., 2015). In our
information rich environment, where workers canesis the true source of their co-workers’
output, even identifying a single free-riding atfgnmight, over time, accelerate spoiling a
potentially cooperative climate and lead to greateraveling of cooperation in the HA
treatment than in the LA treatment. Identifying emand more contributions of low effort over
time that can be specifically blamed on co-workeid,lead to negative reciprocal behavior,
as observed in many experimental investigatiorsooifal dilemma games without introducing
an explicit punishment technology (Fehr and Ga¢l2@00). Since in EA subjects can choose
the information richness of their situation, ivehether they prefer being in an HA or LA like

information environment, we expect unravelling i © lie between HA and LA.

Hypothesis 3 (H3): If subjects have the optionetceive information about the other subjects’

true source of contribution, they will acquire timormation.

It typically matters to people whether output ie tiesult of a subject’s costly effort or luck
(Cappelen et al., 2013b). Furthermore, substaetiaérimental evidence suggests that subjects
behave as conditional cooperators, i.e., they recgie to their co-players behavior (Falk and
Fischbacher, 2006; Fehr and Gachter, 2000; Fistigband Gachter, 2010). In the context of
public goods games, what is commonly observedaisghbjects reciprocate the effort exerted
by other group members (Andreoni and Petrie, 2084hough the incentive structure of our
team production game is not identical to a stangardolic goods game (as we control for
efficiency gains), the behavioral principle of cd@rmhal cooperation is applicable in a very
similar way. Thus, subjects are expected to tagerttentions and real efforts of other subjects

into account when making decisions about their camtribution levels.
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In a recent article, Tasch and Houser (2018) térendemand for information about others’
actions and outcomes in social dilemma games “bogigsity”. In particular, they distinguish
instrumental from pure curiosity. While learningoab others’ actions isnstrumentalfor
making one’s own action depend on the action oémstlin the first place, in addition, there
might also exist a genuine non-instrumental wisketon about what is going on in general
(i.e., pure curiosity). In an experimental public goods seitifasch and Houser (2018)
compare situations of varying cost of obtainingialomformation and find that most of the
subjects (86%) learn about the outcomes of othbeswthey have the (costly) option to do so.
Similarly, in another public goods experiment wethdogenous information look-up, Kurzban
and Descioli (2008) find that on average subjemi& the opportunity to look-up information
in 46% of all cases, strongly suggesting that imfation on others’ contributions matters to
subjects in public goods settinffsSubjects were willing to pay even substantial ecoic cost

in order to receive information about the other jects’ contributions. Given that, in
comparison to the studies mentioned above, théveleost subjects had to pay for receiving
information in our setting were much lower, we extgbat subjects will seek information about

the source of the recorded numbers of their pebeswhaving the opportunity to do %o.

Although, based on the above, we expect that sisbjeitl opt for receiving the additional
information, we acknowledge that there may be behavmechanisms by which people might

refrain from learning the additional information.eWill discuss these in section 4.1.

20 Note that in Tasch and Houser (2018) the costanfriy the information were 0, 2%, 10%, and 20%hef t
subjects’ endowment and in Kurzban and Desciold@Qhis cost was equal to 4% of the respectiveentent.
Since in our design subjects receive no endowmébntseed to work for earning any payoff. Neveriss| we
can put the cost of information in perspectivectmparison, our information cost of 1 penny apprately
equals 0.1% of subjects’ average earnings.

21 There is also a growing literature on subjectshded for qualitatively different sorts of informatiin social
dilemma games (e.g., see Eckel and Petrie, 201Banthk and Sheremeta, 2013 for varying the idabtifiy
of subjects via portrait pictures).
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3. Results

3.1. Testing hypotheses

Table 2: Average effort, by treatment

Treatment Mean effort Mean effort Mean effort
(all working days) (working days 1-3) (working days 7-9)

HA 5.01 7.33 3.01

LA 6.54 7.84 5.69

EA 8.26 9.61 7.14

Note: Effort refers to the number of correctly cdeted tasks per working day.

Result 1: Exerted effort under EA is significartigher than under LA, and effort under LA is
significantly higher than under HA.

Table 2 contains descriptive statistté©verall, we do not find evidence of higher effghten
subjects received information about the sourcéeif to-workers’ recorded numbers (HA) as
compared to when they did not (LA, one-sided Wilmoxp = 0.860)?% A nonparametric
comparison of the overall output levels of EA wiitbse in the HA and LA treatments indicates
that EA fares about equally well compared to LAgaded Wilcoxon:p = 0.145), but
substantially exceeds HA (one-sided Wilcoxprs 0.008). Models 1 and 2 of the regression
analysis presented in Table 3 seem to support thedmgs. However, extending these
regression models by controlling for heterogeneitireatments over time (interaction effects)
and individual characteristics of subjects (Tahlen®del 4) indicates significant differences
in levels, also between LA and EA (F-tgst: 0.020). Hence, against H1, and in line with the

impression that is conveyed by Figure 2, we firatistically significant support for

22 Histograms of real effort provision by treatmentldy treatment and working day can be found imnifég A.1
and A.2, respectively (appendix A.2.2).

23|If not stated otherwise, in this article all noarpmetric tests are two-sided tests that were paet on group

level averages to take care of any non-independehaeithin-group observations. We support these-non
parametric tests by regression analysis in Talfnd Tables A.2 — A.6 in the Appendix).
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Figure 2: Mean effort, by treatment and working day
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Notes: Error bars denote standard errors of thenmdaans and standard errors are calculated obabes of

individual observations per working day and treattn@he picture does qualitatively not change wheimg
means and standard errors at the group level.

Result 2: In partial support of H2, as the experntnprogresses, cooperation unravels faster
under HA than under LA and EA.

As shown in Figure 2, at the outset, the thredrireats do not differ in terms of exerted effort
(Wilcoxon for both the first and the first three kimg days: allp > 0.1). However, there is
variation in terms of how fast cooperation unraweler time. Whereas the effort declines at a
rate of about 0.9 tasks per working day in HA (fiogfnt of variable “working day” in models
3and 4in Table 3), the decline in LA and EA i$yabout half that size (adding the coefficients
of interaction terms of working day with LA and E#espectively), and significantly different
from HA (z-test, bothp < 0.05). The decline of cooperation is not siguaifitly different
between LA and EA both with and without controllifog individual characteristics of subjects
(models 3 and 4 in Table 3, z-tests: bpth 0.7).
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Table 3: Tobit regressions on real effort with grop level error clustering

1) (2) (3) (4)
Low accountability 1.665 1.721 -0.248 -1.451
(1.321) (1.348) (1.350) (1.162)
Endogenous accountability 3.420***  3.489*** 1.216 2.065
(1.231) (1.253) (2.477) (2.374)
Working day -0.540%**  -0.853***  -0.934***
(0.0821) (0.155) (0.154)
Low accountability x working day 0.417** 0.432**
(0.205) (0.219)
Endog. accountability x working da 0.477** 0.509**
(0.201) (0.214)
Additional controls No No No Yes
Observations 1620 1620 1620 1620
Left/right censored obs. 1055/512 1055/512 1055/512 1055/512
Log. Likelihood -1363.7  -13455 -1342.8 -1217.8
F-test 2.901 5.552 3.705 2.923

Notes: Reference treatment in all columns: highoaotability; all columns contain marginal effectsTwbit
models with errors clustered at group level in preses. The results of a Tobit model with errdustered at
the subject level (Table A.2) as well as a pandiiffpanel variable: subjects, Table A.3), and afed effect
Logit (Table A.4), Probit (Table A.5) and linear dads (Table A.6), each with multi-level error clershg:
subjects nested in groups, do not differ qualidsivirom the results presented above and can bedfau
Appendix A.2.1. Additional controls include: gendeage, psychological scales (social desirability,
Machiavellianism), nationalities and self-assessm@s to whether subjects perceive themselves iag be
organized and/or a busy person, each measured/epoat Likert scale (see Appendix A.4 for details all
measures); levels of significancep* 0.10, **p < 0.05, ** p < 0.01

3 Whereas the coefficients of the treatments dumiiaies A and EA are not significantly different froome
another in models 1-3 (all p 0.141, F-tests), by controlling for individual Beigeneity in subjects, model 4
yields statistically significant differences betwdeA and EA: F-test, p = 0.019.

Result 3: Against H3, in the treatment EA, inforimatabout the true source of the recorded

number was almost never acquired.

In the EA treatment, only four subjects out of giatquired information on the first working
day. Three of those continued to seek informatiothe second working day, with no one else
doing so, and no one learned information as frontking day three onwards. Thus,
information was only sought in 7 out of 540 times.( 1.3% of all case$}.Although it is

possible that the cost of 1 penny was perceivestasomically substantial, we believe this is

24In a public good setting, Kurzban and DescioliG20found that even low information costs decreabed
likelihood of information search. Their average @sdion rate was 46% in the costly treatment. Hesvetheir

setting is considerably different, and in relatieems the cost for information was much higher tiamur

experiment. In an experimental prisoners’ dilemettirsg Jarke et al. (2017) obtain similar resuhgy compare
zero monitoring costs with costs of 10% and 16%hef maximum defection payoff, respectively, andifan

strong drop from 80% to 10% and 4%, respectivelycantrast, Tasch and Houser (2018) find very feaqu
information look-up across information cost coratis of partially substantial magnitude (see seQidi.

17



implausible, as 1 penny is e.g. much smaller tharctt-off point of 12.5 pennies that rational
selfish pay-off maximizers should use to decidetivdeto work fully or not at all (see section

2.2). We interpret this result as evidence thatkexs were not interested in learning the true
source for the recorded number for some of theoreage will come back to in the discussion.

3.2. Supplementary Evidence

We elicited beliefs of all workers about their eage co-worker’s effort in the pre-payment
questionnairé® Table 4 shows that, in general, subjects had d gaderstanding of the work
effort of their peers, in the sense that theirdfglabout the others’ effort are strongly corralate
with actual effort levels of their co-workers (Spean: = 0.338p < 0.001)?° The beliefs for
the average of all nine working days are not sigaiftly different from the beliefs about the
others’ performance on working day nine (Wilcoxamk-sum tests: app > 0.6)? Although
we cannot observe significant differences betweanahd HA (both for the average of all
working days and for working day 9 with bagi» 0.7), subjects in EA hold significantly less
pessimistic beliefs than subjects in both LA and (Wilcoxon, for the average of all working
days: LA vs. EAp =0.052 and HA vs. EA = 0.017 and for working day 9: LA vs. EA=
0.039 and HA vs. EAp = 0.015). Provided that subjects in EA almost ndweked up the
optional information (only in 1.3% of all cases) kea the comparison to LA particularly
interesting. Subjects in EA might have anticipatieel potential working of the ‘Damocles
effect’ in their team members as well. Not only @micipates that the others might observe
one’s real cooperation level, but so do the othergurn, this might have resulted in less

pessimistic beliefs, and eventually, higher exertb effort?®

25 Although, from a statistical point of view, it wilbe advantageous to elicit beliefs about othewstributions
every working day, we refrained from doing so, im @tempt not to distort subjects’ effort decisidmng
highlighting the role of the others’ behavior.

26 Since in our information rich setting, 50% of mtorded (and therefore displayed) numbers wereahbeffort
levels in each of the three treatments, it is ngbigsing that subjects had a good understandingtabeir peers’
levels of exerted effort. The distance betweenrefeland actual effort levels is not significantifferent across
treatments (two-sided Wilcoxon: al> 0.236).

2"We asked for beliefs about the others’ effort @erage and on working day 9 separately, to coritolh
potential end-game effects in beliefs on working €la

28 Besides the notion that others could potentialrih of one’s own contribution behavior, it wouldcabe

interesting to control for the subjects’ belief©abhow many of the team members will actually deto the
optional information. Whereas in this experiment #id not elicit such beliefs, we do so in a compani
experiment.
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Table 4: Beliefs and perception of peers

Treatment Belief avg. task others, all w.d., (a Belief avg. task  Let down
percentage of actual average effo others, w.d. 9 only by others

HA 4.84 (96.6%) 4.70 4.35
LA 5.22 (79.8%) 5.05 3.69
EA 6.94 (84.0%) 7.46 3.85

Notes: Beliefs about the average number of taskgpteted by the other group members could be sfaded O
to 20. w.d.: working day. The percentages in pdreses are calculated as the average beliefs dikigldee actual
average effort level per treatment (see Table Be impression whether one felt “let down by othesup
members” was measured from 1 (not at all agre&) (totally agree). In total, 83% of all participariilled the
final questionnaire. By not filling this questionraand not collecting their earnings, on avera8&8% were left
on the table. Table 4 contains average values #96 and 54 individuals who filled the final gtiesnaire in
the treatments LA, HA and EA, respectively.

The average perception of “having been let dowar®s’ peers” is highest in HA, though with

no statistically significant differences to the @threatments (Wilcoxon: gti> 0.1).

4. Discussion

Our experiment varied the degree to which coopmmatian be directly traced back to a
participant’s individual effort level or a randomagh. By running our experiment over three
weeks online, we were able to minimize any expemi@e demand coming from people
wanting to ‘do something’ in the lab, particularbnce they made the effort of going there
(Zizzo, 2010).

In line with the stylized finding of the vast lisgure of public goods games, and lacking an
explicit punishment technology (e.g. Fischbacher@échter, 2010), we also find diminishing
contributions over time, across all treatment cbods. However, the decline in contributions
is by far the steepest under high accountabilityeme information about the others’ true source
of output is ‘thrown into the faces’ of all parpants whether they wanted to have it or not.
That is, although accountability, and in a broaskmse transparency, is normally seen as a
good thing (Baker, 2000; Seabright, 1996) or migh¢n be required institutionally, in our
experiment, high accountability led to the lowestam team production effort as cooperation
most quickly unraveled with time. Our results aomsistent with Neugebauer et al. (2009),
who found the strongest decline in their informatteeatment, and, if in a different setting,
with Frey (1993), who finds that excess supervisitay backfire, in our context by fueling
distrust among workers. They are also, in spiritaf in terms of specific setting or adopted
solution, close to Steiger and Zultan (2014). ImirtHull information and no information
treatments, subjects respectively do or do nonledout their co-participants’ public good

contributions. In an intermediate chain informattogatment, each subject only observes the
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action of his/her immediate predecessor. They tivad the intermediate chain treatment does
remarkably well and on average results in highatrdautions than their other treatments. They
conclude that “partial information can be used atahce the positive and negative effects of
transparency” (p. 1). Interestingly, Corgnet et @015) only find a positive effect of
monitoring if subjects are explicitly informed alhavhen they are monitored by their peers. In
contrast, in our experiment, lacking this elemdrsignalling, the notion that one’s co-workers
could potentially find out whether one shirked ot seemed to be enough to slow down the
speed of unravelling cooperation.

Under accountability one step removed, team memthersiot seek the information even

though this cost only a symbolic amount. This &@fegenuine real world environments where
the information is there, and you know it is théret you need to make a small effort to get it
(e.g. searching the internet). Accountability otepsemoved was sufficient to do at least as
well as under low accountability. Neverthelessretae settings where no accountability may
not be politically, socially or legally viable, areb even a result of equal effectiveness of
accountability one step removed would be an intergdinding (we even find that EA fares

significantly better than LA when controlling fardividual characteristics).

The guestion remains why providing a notion of opal accountability performed so well.
Observability can in principle support contributionboth the HA and the EA treatments. If
there is such an effect, though, it is not evidgntomparing initial contributions in the HA
and LA treatment, before any unraveling takes plHaeexists, it is at any rate dominated by
the strong unraveling taking place in the HA treatinas time goes by. That said, we cannot
rule out that a ‘Damocles effect’ of potentiallyitg observed shirking by others might be the
reason for the marginally better performance oBAdreatment relative to the LA treatméft.
However, this difference is only significant aftesntrolling for additional subject specific

characteristics.

4.1.Why do subjects not seek information in EA?

Only a minority of subjects actually learned theetisource of their co-members’ recorded

numbers. In line with the psychological literatune self-perception and self-esteem (Bem,

29 There was the same 50% change of a random nurabawriting actual effort levels in the LA treatmebtt
no-one ever knew the true source of the recordedbery, such that no ‘Damocles effect’ could existhis
treatment.
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1972), subjects may not seek this information bgeain a Kantian fashion, they might
categorically object to spying on others as theg alould not want to be spied upon. Subjects
may also have pessimistic beliefs about their dgesits’ exerted effort and, in a self-deceiving
manner (Taylor and Brown, 1988), prefer to seewtbdd through rose-colored glasses and
refrain from learning the ‘painful and unpleasamiti’ about the potentially low numbers
recorded for the other group members. This woulih iee with Huck et al. (2017) who found
that subjects may have a preference for avoidifggnmation because exactly knowing the truth
could induce additional stress they could avoidchgosing not to have the information (in
their case about a low or ten times higher pietefiar a real effort taskf It is also possible
that subjects may simply be inclined to stick te thefault of, in our case, not getting the
information (e.g. Choi et al., 2003; Madrian ande&h2001). This potential mechanism is
investigated in a companion paper.

A further mechanism for information avoidance miglet that subjects foresee that having
information could lead to cooperation unravelliagd therefore they withdraw from having it.
That said, in contrast to the literature on infotioraavoidance (see Golman et al., 2017 for a
review) where each subject could put itself intoetter position individually by not seeking
information, even anticipating that an LA infornwatischeme would fare better than an HA
information scheme would create a social dilemrh@ton in terms of voluntary information
look-up in EA. The ‘benefit’ of information avoideea is there only if no one (or only very few
subjects) would look up the info and thereby cdaddlisappointed by the low contributions of
others, which in turn, could limit an overall nagateffect on effort. Specifically, our subjects
would face a social dilemma situation between hgnfo (benefiting from instrumental
curiosity, as per Tasch and Houser, 2018, discussséction 2) and not having info (avoid
cooperation unravelling). It seems plausible thaten the evidence of subjects’ instrumental
curiosity and given standard experimental evidemcé&ee riding, subjects should have sought
the info more frequently than actually observeaim data, if this were the key mechanism

explaining information avoidance.

That said, we cannot entirely rule out that sulsjeletliberately gave up the chance of having

the info, in the belief that, if everyone did doe toverall outcome would be beneficial to each

30 Subjects in Huck et al. (2017) stated that thelyndit want to be demotivated by learning about tlhev wage
or they did not want to feel too much pressuredayrning about their high wage. Also see Golman.€2817)
for a comprehensive review on information avoidance
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member of the team. Since we aimed for minimizixgeeimenter demand, we did not record
production beliefs on each working day. Howeves tlould be an interesting avenue for future

research.

4.2.Why do subjects exert more effort under EA thareubhdé and HA?

Not getting information in EA, from a purely infoational point of view, puts subjects in a
similar environment as in treatment LA. That sad;A, unlike LA, even if a subject does not
acquire information about the source of the co-wmkrecorded numbers, he or she knows
that others might do so. Since getting the inforomatdoes not increase one’s own
accountability, but the accountability of one’s workers, there exists a latent ‘Damocles
effect’ of potentially being observed, even whet learning the information oneself. In this
environment of informational uncertainty about wiegtone’s co-workers do or do not get the
information may induce subjects in EA to exert meffert, than subjects whose co-workers
never had the chance to learn about the true sowfctheir co-workers’ recorded numbers
(LA treatment). We do not make any hypothesis oetivr this ‘Damocles effect’ is weaker
or stronger in the EA treatment relative to the trffatment. On the one hand, it may be weaker
because in the HA treatment the likelihood of lgagrthe real number of completed tasks is
50% and in EA this probability can at most be 5086 fiever higher. That is, the expected
chance of getting caught working very little is liniég in HA than in EA. On the other hand,
subjects in the EA treatment may believe that thdse choose to acquire the information will
be more sensitive to it than subjects in HA whoaglsvhave the information. Thus, the danger
of ‘punishment’ in terms of negatively reciprocafiby lowering their contributions may be
greater in EA than in HA?

Furthermore, the very fact that subjects had tlpdpnity to get information about the other
subjects’ true source of their recorded numberditigve highlighted that other subjects could
make use of this information strategically, e.g. jbgging intentions, and consequently
reciprocating to them. Recent experimental evidestoaws that intentions, in addition to
outcomes, are an important factor determining sujédehavior (Bartling and Fischbacher,

2012; Rand et al., 2015). Taking intentions intocamt and since information is made salient

31 Subjects might be more sensitive to informaticeytholuntarily acquired and paid for, because ofkscost
effects (Thaler, 1980) or because they attempteaddd cognitive dissonance (Festinger, 1957) andhea self-
consistent manner (Rustichini and Villeval, 2014).
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in EA, but not in LA, subjects in EA should be maaeful in not getting caught free riding,

which could explain higher effort levels than in iwhich no one can be caught at all.

An alternative explanation as to why subjects exthigher levels of effort in EA is in line
with research in participatory management (e.g.leaand Hackman, 1969). It would be that
people appreciate to have more freedom of chanceui case whether or not to get the optional
information) per se. Such a mechanism could expldip subjects exerted the highest levels
of effort in the endogenous accountability treatmerespective of whether they actually had
the optional information or not. In line with suem interpretation, there is also growing
evidence from research on endogenous institutidesple seem to value the fact of having a
say, independent of - and in addition to - thecative quality of the outcome that is achieved
by allowing for freedom of choice. For exampletifeg subjects vote on the type and intensity
of reward or sanctioning schemes to encourage ¢ogkributions to a public good results in
higher contributions than imposing the endogenoseslgcted policy exogenously (Markussen
et al., 2014; Sutter et al., 2010; Tyran and F&[06). Moreover, receiving the optional
information as a result of individual choice midig perceived as procedurally fair (Tyler,
1988) and might increase the legitimacy of therimi@tion scheme (Castillo, 2011), i.e., having
or not having the info. Dal B¢ et al. (2010) usedetaborated experimental design to control
for selection effects and find causal evidencerofendogeneity premium”. In their setting,
endogenously chosen policies resulted in moreiefficoutcomes than imposing the same
policies exogenously did. Nevertheless, more rebaarclearly needed to substantiate support
for a potential endogeneity mechanism in team oo environments — or preferably — test

it directly in an experiment.

While we have controlled for efficiency maximization our experiment, based on comparing
team production and public good contribution resleathere is no reason to believe that our
key results would not extend to a public good dbation setting. Nonetheless, this is an

obvious avenue of extension of this research.
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Appendix
A.1 Social preferences

A.1.1 Inequity aversion a la Fehr and Schmidt (999
The standard linear inequality averse utility fuoctin Fehr and Schmidt (1999) defines an
individual ’s utility " K%J;) &( g * W%*) &'(
$ where and g denote the monetary payoffs for individualsnd , respectively.

The parameters and* describe the degree to which the individudislikes being worse off

and better off than the other individuals of theneagroup , respectively.

Given such preferences, individuadoes not only care about its own costs of comuietisks,

but also about how much other peers earn. As caseee from Table Al, under Fehr and
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Schmidt (1999) preferences, individuals will comel20 tasks (the maximum) if the constant
unit costs , - and they will not complete a single task if thexgtant unit costs per
task v . However, if an individual faces unit costs sukhtt - , 0 ./

he/she will try to match his/her expectations dsaw many tasks the other members of his/her
group will complete® For this intermediate region of unit costs, higlegpectations about the
effort of others will increase the effort provided.

Table A.1: Utility maximizing predictions as a fundion of marginal costs

Narrowly selfish  Fehr & Schmidt (1999) Charness & Rabin (2002)
'‘behaved' 'did not behave'
c<0.125 20 €<0.0625 20 €<0.128 20 c 0.1148 20
¢c=0.125 indiff. ¢=0.0625 indiff.
0.0625<c0.1923 match exp. 0.128 c<0.2171 match exp. 0.1148<c0.1819 match exp.
c>0.125 0 ¢>0.1923 0 c 0.2171 0 c>0.1819 0

Notes:c denotes the marginal cost of completing one tiaskff. andmatch expdenote being indifferent between

producing any possible levels of effort and to ¢lyamatch one’s expectation regarding the exerféatteof other

group members. The table is based on previously usasonable parameter values (see Blanco et &al; 20

Karakostas et al. 2016): Fehr and Schmidt (1999etio * / ; Charness and Rabin (2002) motiel
223 /4 .

A.1.2 Tastes for efficiency and reciprocity a laa@tess and Rabin (2002)

Although Charness and Rabin’s model could be seemaxtension of the Fehr and Schmidt
model in the sense that subjects do not only dishkequity but also care about efficiency and
reciprocating behavior, the predictions for the gam question are quite similar. Whereas
there are ranges of unit costs that would resudithrer full or zero effort (see Table Al), there
are also ranges in which the best-response liesgatching the expectation about the number
of tasks other members of the group will compléethe Charness and Rabin model allows
for reactions to good or bad behavior of other memmlof a group (reciprocity), they
distinguish the case of behaving from misbehavihgther group members ‘behaved’, for a
range of 50 , 6 and if other group members ‘did not behave’' foraage
25, 0 5. , the best response would be to match the expetfad of others. This,
again, means that for certain intermediate ranfiesib costs, higher expectations about the

production of others will result in higher effort.

32 Note that both the Fehr and Schmidt (1999) as agethe Charness and Rabin (2002) utility functiamesnot
differentiable at s - Nevertheless, it is possible to calculate theshold levels between the behavioral
responses dJ, match expectatioand20.
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A.2 Additional results

A.2.1 Regressions

Table 3 contains regression results based on $péidifications with errors clustered at group
level. In contrast, Table A2 contains Tobit speafions with errors clustered at subject level.
Although a group consists of four subjects, andefoge is the higher level at which

observations are non-independent, we argue thathlstering at subject level has its merits.
Firstly, it presumably better captures the higlesel of heterogeneity between subjects, than
between groups and secondly, it also captures iwighoup endogeneity to the extent that
subjects’ individual behavior is influenced by treup’s outcome. Nevertheless, Table 3 and
Table A.2 show a qualitatively very similar pictufeables A.3 to A.6 demonstrate that the

results presented in Table 3 are robust to a yaoifedifferent regression models.

Table A.2: Tobit regressions on real effort with sbject level error clustering

Low accountability 1.665 1.721 -0.248 -1.451
(1.185) (1.206) (1.389) (1.345)

Endogenous accountability 3.420**  3.489*** 1.216 2.065
(2.210) (1.229) (1.431) (1.412)
Working day -0.540***  -0.853***  -0.934***
(0.0763) (0.170) (0.177)

Low accountability x working day 0.417** 0.432*
(0.212) (0.229)

Endog. accountability x working da: 0.477** 0.509**
(0.204) (0.219)

Additional controls No No No Yes

Observations 1620 1620 1620 1620
Log. Likelihood -1363.7 -1345.5 -1342.8 -1217.8

F-test 3.176 5.915 3.573 1.791

Notes: Reference treatment in all columns: highoantability; all columns contain marginal effects Tmbit
models with errors clustered at subject level ireptheses. Additional controls include: gender, pggchological
scales (social desirability, Machiavellianism),ioaslities and self-assessments as to whether csljjerceive
themselves as being an organized and/or a busypmpeesach measured on a 7-point Likert scale; lewéls
significance: *p < 0.10, *p < 0.05, ** p < 0.01
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Table A.3: Panel Tobit regressions on real effortganel variable: subjects)

(1) (2) (3) (4)
Low accountability 1.669 1.677 -0.0789 -1.225
(2.163) (2.177) (1.398) (1.389)
Endogenous accountability 3.322%*  3,345%** 1.283 1.963
(2.157) (2.171) (2.391) (1.389)
Working day -0.548***  -0.851***  -0.929***
(0.0703) (0.132) (0.144)
Low accountability x working day 0.398** 0.424**
(0.172) (0.189)
Endog. accountability x working day 0.458**  (0.489***
(0.169) (0.186)
Additional controls No No No Yes
Observations 1620 1620 1620 1620
Left/right censored obs. 1055/512 1055/512 1055/512 1055/512
Log. Likelihood -1123.4 -1089.1 -1084.9 -1055.4
F-test 7.239 32.81 33.80 40.97

Notes: Reference treatment in all columns: higloantability; all columns contain marginal effectf@nel Tobit
models with standard errors in parentheses. Additioontrols include: gender, age, psychologicales(social
desirability, Machiavellianism), nationalities aself-assessments as to whether subjects percaneséives as
being an organized and/or a busy person, each meghen a 7-point Likert scale; levels of significan*p <
0.10, *p < 0.05, ***p < 0.01

Table A.4: Mixed effect Logit regressions on realféort (subjects nested in groups)

) 2 3 4
Low accountability 0.104 0.105 -0.0224 -0.0984
(0.0762) (0.0762) (0.0901) (0.0845)
Endogenous accountability 0.216***  0.219*** 0.0832 0.113
(0.0787) (0.0795) (0.0919) (0.0858)
Working day -0.0352*** -0.0552*** -0.0549***
(0.00623) (0.0109) (0.0104)
Low accountability x working day 0.0286**  0.0279**
(0.0121) (0.0119)
Endog. accountability x working day 0.0296**  0.0296**
(0.0122) (0.0120)
Additional controls No No No Yes
Observations 1567 1567 1567 1567
Log. Likelihood -740.85 -710.75 -706.71 -676.23
Chi-squared 8.06 61.29 64.65 110.05

Notes: Reference treatment in all columns: higlvantability; all columns contain marginal effecth@rarchical
Logit models with standard errors in parenthesasdom effects of subjects nested in groups). Aaldliti controls
include: gender, age, psychological scales (sod&dirability, Machiavellianism), nationalities arsklf-
assessments as to whether subjects perceive thessslbeing an organized and/or a busy persampesasured
on a 7-point Likert scale; levels of significanée < 0.10, **p < 0.05, ** p < 0.01
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Table A.5: Mixed effect Probit regressions on reagffort (subjects nested in groups)

(1) (2) (3) (4)
Low accountability 0.110 0.110 -0.0128 -0.0910
(0.0809) (0.0814) (0.0967) (0.0880)
Endogenous accountability 0.225**  (,229%** 0.0896 0.124
(0.0824) (0.0834) (0.0982) (0.0895)
Working day -0.0373*** -0.0575*** -0.0567***
(0.00589) (0.0105) (0.00995)
Low accountability x working day 0.0276**  0.0264**
(0.0123) (0.0122)
Endog. accountability x working day 0.0305**  0.0297**
(0.0124) (0.0122)
Additional controls No No No Yes
Observations 1567 1567 1567 1567
Log. Likelihood -741.57 -710.51 -706.73 -676.43
Chi-squared 7.7 64.49 68.58 116.41

Notes: Reference treatment in all columns: higloantability; all columns contain marginal effecth@rarchical
Probit models with standard errors in parentheseslpm effects of subjects nested in groups). Aaltl controls
include: gender, age, psychological scales (sod&dirability, Machiavellianism), nationalities arsklf-
assessments as to whether subjects perceive thessslbeing an organized and/or a busy persampesasured
on a 7-point Likert scale; levels of significanée < 0.10, **p < 0.05, ** p < 0.01

Table A.6: Mixed effect linear regressions on reagffort (subjects nested in groups)

(1) (2) (3) (4)
Low accountability 1.526 1.526 0.0468 -1.175
(1.214) (1.214) (1.449) (1.296)
Endogenous accountability 3.256**  3.256%** 1.543 1.951
(1.214) (1.214) (1.449) (2.299)
Working day -0.525***  -0.738***  -0.738***
(0.0647) (0.112) (0.112)
Low accountability x working day 0.296* 0.296*
(0.158) (0.158)
Endog. accountability x working day 0.343** 0.343**
(0.158) (0.158)
Additional controls No No No Yes
Observations 1620 1620 1620 1620
Log. Likelihood -5610.1 -5577.9 -5575.2 -5546.8
F-test 7.199 73.05 78.81 148.7

Notes: Reference treatment in all columns: highoantability; all columns contain coefficients oeharchical
linear models with standard errors in parentheseglpom effects of subjects nested in groups). Aaitht controls
include: gender, age, psychological scales (sod&dirability, Machiavellianism), nationalities arsklf-
assessments as to whether subjects perceive thessslbeing an organized and/or a busy persampesasured
on a 7-point Likert scale; levels of significanée < 0.10, **p < 0.05, ** p < 0.01

A.2.2 Figures

Figures A.1 and A.2 display the distribution of weiffort exerted by the subjects in aggregate

and separated per working day, respectively. Bmtirés indicate a binary distribution of
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efforts. One explanation for such an observatianictcbe that it was not working on the task

itself that caused too much effort, but rathertiggtback to work’.

On the one hand, the observed effort patterns sigydbat the majority of subjects who
engaged in the task might have perceived the stigecosts of solving a task as less costly
than 12.5 pence — the theoretical threshold ftveeitompleting all 20 tasks of a working day
or none (see section 2.2). On the other hand, ube&s’ subjective costs of ‘returning to
work’ (consciously or unconsciously) could have b@euch higher. We do not claim any
specific mechanism as to why this might be the ,daskit could well be that self-control, grit
or conscientiousness play an important role wiipeet to the costs of repeatedly returning to
work. Subjects with higher self-control might he&feend it easier (or less costly) to return to
work on a regular basis than those with lower selitrol. Since we did not elicit scales related
to self-control, grit or conscientiousness, we adngstablish this association in our data.
However, doing so would be an interesting avenuduimire research, because such personal
characteristics could also be important determmamtreal team production environments,

such as in the workplace.

Figure A.1: Distribution of exerted effort
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Figure A.2: Distribution of exerted effort, by working day
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A.3 Experimental Instructions

A.3.1 Lab-instructions part®®

Instructions — part 1

Welcome to this experiment. The session will begiortly. Before we start, we ask you to

turn off your mobile phone and other devices conetye Please refrain from talking to other

33 part 1 instructions were identical across treatmen
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participants during the experiment. If you haveuagiion at any point during this session,

please raise your hand.

This session consists of two parts. In part onewiiube asked to complete a questionnaire.

After all participants completed the questionngwa will receive instructions for part two.

At the beginning of the questionnaire in part 1 yolibe asked to provide your email address.
Please note that you will receive important infotiora via email, so please ensure that you

provide a valid email address that you check fratjye
Personal ID

You have been provided with a separate sheet @rghpt, among other information, contains
your Personal ID. You will be asked to type in yBarsonal ID before filling the questionnaire
of part 1. Please provide your Personal ID wher@s$& do so. You will learn more about the

additional information on the same page as thedhatdD in part 2 of the session.

When you read and understood the instructions flpglease indicate that you are ready to

start with part 1 by clicking “I understood thetingtions of part 1”.

Should you have any questions, please raise yout. ha

A.3.2 Lab-instructions part2

Instructions — part 2

In part 2 of this session you learn how you cam @aoney. How much you will earn depends
on your decisions and on the decisions of othetigi@ants. All decisions will be absolutely
anonymous, i.e. your identity will neither be releeto your co-participants nor to the
experimenters at any time during or after the erpamt. You will be matched with three other
participants to form a group of four. In every gopaach participant will be randomly assigned
to take the role of participant 1, 2, 3 or 4. Thenposition of each group and the roles of
participants will not change throughout the expenitn Groups are independent, in the sense

that what happens in the other groups will notaftee earnings of your group in any way.

34 Part 2 instructions varied across treatments.i@ectn [[...]], {{...}} and ||...|| were exclusively uskin the
treatments HA, LA and EA, respectively.
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Tasks

During this experiment you can complete tasks to ezoney. The more tasks you complete,
the more money you can earn. The task in the fatiguexample is similar to the tasks you
will be asked to complete during the experimenevary task you will see a table of 26 letters
and 26 numbers. Note that all table columns wilblmered by letters from A to Z. Each letter
is assigned a unique number (in the same columrbalwv the corresponding letter). For
example, in the table below the letters A and B aseigned the numbers 17 and 21,

respectively.

17|121|23(20({19| 1 |15(12|16|13| 2 (22| 8 |26|18(11| 6 |24|10( 4 |9 | 5|7 (25|14 3

In all the tasks you will be asked to find the n@mgcorresponding to a sequence of letters. In
the example below, you are asked to find the nusmassigned to the letters C, B, M, G, H, H,
T, Z, X and R. You can provide your answers by $ynepicking on the dropdown menu below

each letter to select the correct number for eettarlseparately.

You can only proceed to the next task if all tettele— number combinations are entered
correctly. You will have the opportunity to praditasks similar to the one described above
later on in this session. None of the trial tadkat tyou complete during this session will
contribute to your earnings or to the earningstbéoparticipants.

Timing

To earn money in this experiment you can complpt®0 tasks per working day online. The
total experiment consists of 3 working days perkvee the total duration of 3 weeks (i.e. 9
working days in total). A working day starts at @:0ours in the morning (8am) and ends at
20:00 hours in the evening (8pm). You are entifiedg to complete as many tasks as you wish

during these working hours (up to 20 per working)d# is not possible to complete any tasks
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outside the working hours. Please find a list, Whjiou can take home, of all working days and

times as well as the internet address where yowaaplete tasks online.
Earnings

On each working day you have a 50% probability thatr actual number of correctly
completed tasks is recorded and a 50% probabiiglya whole number is drawn from 0 to 20
(ie.0, 1, 2, ...,18, 19, 20) at random and is r@ed instead of your actual number of correctly
completed tasks. In the latter case, any numbar @¢o 20 has an equal chance of being drawn
and recorded as your number of tasks. For exarapseime that you completed 8 tasks. Then
you have a 50% chance that 8 is recorded as yaubeuof tasks and a 50% chance that a
randomly drawn whole number from O to 20 is recdrde your number of tasks.

[[ Al members of your group will be informed whethyour recorded number was your actual

number of tasks or a random number. ]]

{{ No one will be informed whether your recordedmber was your actual number of tasks or

a random number. }}

|| As a default, no one will be informed whetheuyecorded number was your actual number
of tasks or a random number. However, all membgtseogroup, at a cost of 1 penny in the
randomly selected working day (see below for defatlan learn whether each group member’'s
recorded number was his/her number of completdd taisthe result of a random draw. You
can learn this information by ticking a box on fteeen, and in every working day you will be
allowed to change your mind by ticking or un-tiaithis box until the last task you complete.

Getting this information is entirely optional. ||

On each working day the number of recorded taskdl dbur participants of your group will
be summed up and then split equally across allggroambers, i.e. one quarter of the total
number of recorded tasks of the group will be deztlio each group member. For example,
assume that for participants 1, 2, 3 and 4 of ag®, 12, 0 and 20 tasks were recorded,
respectively. This group’s total number of recordiesgks would be 8+12+0+20=40.
Consequently, 40/4 = 10 recorded tasks would bditeck to each group member on this
working day. As from working day 2 onwards, on gvetorking day, you will be informed
about the individual recorded number of tasks petiggpant as well as about the total number

of recorded tasks of your group on the previouskimgrday.
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Final Payment

After nine working days one working day will be damly selected for payment per group.

Each working day has an equal chance of beingtselét out of 9).

[[{{ All participants will be paid £1 per creditethsk on the randomly chosen working day. If,
for example, the above working day was chosenrataia (i.e. the total number of completed
tasks in that group was 40 on that working daygrgvnember of this group would earn 10 x
£1=£10.11}}

|| On the randomly chosen working day all partiotpawill be paid £1 per credited task minus
the cost of learning about the real source of atlug members’ recorded numbers (if
applicable), i.e. 1 penny (£0.01). If, for examphes above working day was chosen at random
(i.e. the total number of completed tasks in thaug was 40 on that working day), each
member of this group who learned about the soufdbeorecorded numbers of the chosen
working day would earn 10 x £1 — £0.01= £9.99. Fveember of this group who did not learn

this information would earn 10 x £1 = £10. ||

Every participant will be paid in private and irsban the week from Monday %60 Friday
20" of March 2015.

Personal ID and session number

You have been provided with a separate sheet agrgapt contains your Personal ID, your
session number and a working day schedule. Plesese ik safe and show it to no one. You
need your Personal ID and your session numberetatifgt yourself before you can complete
tasks online on all nine working days. This infotima will also be sent to you by email.

Furthermore, please note that you will be infornadxbut the specific payment time and

location by email, so please ensure that the amadt treated as spam by your email provider.

A.3.3 Personal ID and session number

This sheet of paper was taken home by all partitgpand contained a unique combination of
Personal ID and sessions number which was usetktaify each subject and as a password

combination to log on to complete tasks during waglkhours.
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A.4 Questionnaires

A.4.1 Lab session part 1 questionnaire

This questionnaire was implemented electronicadiyng LimeSurvey (www.limesurvey.org)
and had to be filled during the first part of théial lab session.

Page 1

Please provide an email address that you regutadgk!

Please enter your email address below.

Please re-enter your email address.
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Page 2

Please read each of the below statements and tedimextent to which you personally agree
or disagree with the statement! [For each statesdnects had to select one response from a

7-point scale ranging fror8trongly agredo Strongly disagrele

Never tell anyone the real reason you did somethinigss it is useful to do so.

The best way to handle people is to tell them wimey want to hear.

One should take action only when sure it is monagjiat.

Most people are basically good and kind.

It is safest to assume that all people have a wscgireak and it will come out when
they are given a chance.

Honesty is the best policy in all cases.

There is no excuse for lying to someone else.

Generally speaking, people won't work hard unlbeg'te forced to do so.

All'in all, it is better to be humble and honesartimportant and dishonest.

When you ask someone to do something for you, best to give the real reason for
wanting it rather than giving reasons that mightycanore weight.

Most people who get ahead in the world lead cle@oral lives.

Anyone who completely trusts anyone else is asfangrouble.

The biggest difference between most criminals ahergpeople is that criminals are
stupid enough to get caught.

Most people are brave.

It is wise to flatter important people.

It is possible to be good in all respects.

The saying that there's a sucker born every mimiséakenly underestimates people.

It is hard to get ahead without cutting cornerselrard there.

People suffering from incurable diseases shoule iae choice of being put painlessly
to death.

People more easily forget the death of their fatbremother than the loss of their

property.
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Page 3

Below you will find a list of statements. Pleasad@®ach statement carefully and decide if that
statement describes you or not. If it describes gbhack the word "yes"; if not, check the word
"no". [For each statement subjects had to selestobtwo options: “yes” or “no”]

| sometimes litter.

| always admit my mistakes openly and face themni@knegative consequences.
In traffic | am always polite and considerate diet.

| always accept others' opinions, even when theyt dgree with my own.

| take out my bad moods on others now and then.

There has been an occasion when | took advantagmédone else.

In conversations | always listen attentively artdolders finish their sentences.

| never hesitate to help someone in case of emeygen

When | have made a promise, | keep it--no ifs, ardsuts.

| occasionally speak badly of others behind thaoko

| would never live off other people.

| always stay friendly and courteous with othergdepeven when | am stressed out.
During arguments | always stay objective and matfdact.

There has been at least one occasion when | failezgturn an item that | borrowed.
| always eat a healthy diet.

Sometimes | only help because | expect somethimgturn.

Page 4

Please answer the following questions where 1 mé&wtsat all” and 7 means "definitely".

Would you consider yourself to be a very ORGANIZR&son?
Would you consider yourself to be a very BUSY pafso

Page 5

[Subjects had to provide an integer number in respo each of the following two questions.]

How many emails do you on average receive per day?

How many of those would you consider worth reading?

41



Page 6

[Subjects were requested to provide informatiornualizeir demographics]

What is your current age (in years)? [Integer nuinbe

What is your gender? [Female/Male]

What is your main Field of Study? [Free text]

What is your nationality? [British/Chinese/othene@ text)]

How would you rate your command of the English lsage?

[Beginner/Moderate/Good/Excellent/Native language]

A.4.2 Pre-payment questionnaire

Subjects were reminded to collect their experimegpdg-off by email. In the same message
they were also informed that they needed to filt@&payment questionnaire before collecting
their payment. This questionnaire was also impldgeterelectronically using LimeSurvey

(www.limesurvey.org).

Page 1

Did you feel let down by the other participantsyour group? Please tick a number

from 1-7 where 1 means "Not at all" and 7 meandallyg'.

Page 2

Please guess how many tasks the other participaytgir group on average completed
per working day? [Rnumbers]
How confident are you about this guess? Pleasatiakmber from 1-7 where 1 means

"Very unconfident" and 7 "Very confident". [7-poistale]

Page 3

Please guess how many tasks the other participaytgir group on average completed
on the last working day only, i.e. working day & fiumbers]

How confident are you about this guess? Pleasatmakmber from 1-7 where 1 means
"Very unconfident" and 7 "Very confident". [7-poistale]
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Page 4

What do you think is the objective of this expemtie
o |do not know /| have not thought about it

o | thought about it and I think it was the followir{free text]
Page 5
Thank you for filling this final questionnaire!

Remember that you can collect your payment in thekwWwrom Monday 30th of June and Friday
4th of July. Please come to office 3.68 on thefRvdr of the Arts 2 building between 9:00
(9am) and 13:00 (1pm) on any of these days to @ojieur payment.

For any problems, please send an email to admin@paarg.

A.5 Screenshot of decision screen

Figure A.3: Screenshot of task screen in treatmeriEndogenous Accountability

Notes: The top part of the task screen in thermmeats Low and High Accountability was identicalt the bottom
part was only displayed in the Endogenous Accodlittabondition.
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