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Abstract
We conduct a laboratory experiment to examine the causal eect of social ties on the preference for competition. Subjects have to decide whether or not to enter a competition. The
potential competitors dier in the following dimensions between the four treatments: Whether
they are known to the decision-maker from a chat before the competition stage, whether they
will chat with the decision-maker after the competition stage, neither, or both. The data shows
that the chat increases social closeness. Social closeness decreases the preference for competition
in case the subjects will encounter each other again after the competition but has no eect on
the probability of choosing competition if the subjects will not interact again. We thus identify
previously unknown externalities of management practices that aect social tie building, such
as team-building exercises or remote work options.
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Introduction
At some point my friends became my competitors. I did not like it at all.
(Gerlinde Kaltenbrunner, Austrian mountaineer.)

Gerlinde Kaltenbrunner used to participate in competitive alpine skiing races during her teenage
years. Although her ski racing career was quite promising, she stopped participating in competitions
and focused on alpine climbing instead. In a 2020 interview where the above quotation is taken
from, she explained her switch of careers with the experienced discomfort of having to compete
against her friends when being a ski racer. By now, Gerlinde Kaltenbrunner had climbed all fourteen eight-thousander mountains and was awarded the National Geographics Explorer of the Year
2012 award. Not willing to compete against friends, to the extent of dropping a promising career
that involves such competitions might be something very peculiar about Gerlinde Kaltenbrunner.
However, it might also well be that such discomfort is a more general pattern. Understanding how
friendships or other forms of social ties inuence the willingness to compete can be important in
various settings, in private interactions as well as at the workplace, where social ties are an important determinant of the team atmosphere and company culture.
Workplace climate and incentive structures are fundamental parts of modern organizations;
they are widely considered to be key drivers of organizational success (Graham et al., 2017). Even
though the importance of both factors is widely documented, less is known about their interplay.
First, because it is dicult to isolate factors of workplace culture, and second, because the direction
of an eect is ex-ante ambiguous (Guiso et al., 2015). Consider team managers and leaders who
wish to improve company performance by fostering employee social ties to t the workplace incentive structure. Some companies benet from more collaboration, while others benet from more
competition between their employees. To inform the managers about well-suited approaches in this
context, our paper oers a more detailed understanding of the connection between social ties and
competition preferences.
In this paper, we provide causal evidence of how a crucial determinant of workplace atmosphere
 social ties  aects preferences for competition. Social ties are highly prevalent among co-workers
(Dahlin et al., 2008). The importance of social ties for understanding social decision-making has
been widely recognized (Akerlof, 1997; Becker, 1974; Coleman, 1984).

There is also substantial

experimental literature on the importance of social ties for economic behavior, for example, related
to cooperation (Apicella et al., 2012), coordination and conict (Reuben and van Winden, 2008),
trust and trustworthiness (Glaeser et al., 2000), and norm enforcement (Goette et al., 2012). Furthermore, social ties have been shown to matter in a variety of contexts, for example in peer groups,
regional growth (Burchardi and Hassan, 2013), neighborhoods, and professional relationships within
and outside organizations (Sonnemans et al., 2006; Alan et al., 2021). However, it remains an open
question how exactly social ties relate to preferences for competition.
To test whether and how social ties inuence one's willingness to compete, we run a laboratory
experiment that allows us to manipulate the social connectedness between individuals. Our experimental design thus allows identifying the causal eect of social ties on willingness to compete. In
contrast to prior eld and laboratory work on the eects of social ties, we specically design our
experiment to disentangle two important underlying mechanisms behind the eects of social ties,
following Granovetter (1973): reduced social distance and multiple encountering.

Both of these

channels play important roles in designing workplace policies.
We design our experiment as follows. In a rst Chat I stage, subjects are randomly matched
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in groups of three and engage in a 10 minute chat.

Afterwards, in the Competition stage, we

measure the willingness to compete by allowing participants to decide how they would like to get
paid for a task. The subjects can choose between a competitive incentive scheme (winner-take-all
tournament) against up to two other subjects or an incentive scheme based on individual performance against the clock. Following the task in the Competition stage with one of the two incentive
schemes, subjects are again matched in groups of three and engage in another chat (Chat II stage).
Between treatments, we vary the matching between the stages in two dimensions: 1) whether the
Competition Stage is played with the same group composition as the Chat I stage, and 2) whether
the Competition Stage is played with the same group composition as the Chat II stage. In total,
this results in four dierent treatments: (i) a setting where subjects choose whether to compete
against unknown subjects that they will also not meet again (Stranger); (ii) a setting where subjects choose whether to compete against individuals they previously met in the rst stage of the
experiment, but will not encounter again in the Chat II stage (Past-Partner); (iii) a setting in which
subjects choose whether to compete against unknown subjects, that they will interact with afterwards (Future-Partner); (iv) a setting in which subjects choose whether to compete against subjects
they previously met and will encounter again in the subsequent chat (Partner).

Importantly, in

the moment of the decision whether to play with the competitive or individual incentive scheme,
subjects are aware of the group compositions. They know whether or not the potential competitors
are the individuals they encountered in Chat I, and they know whether or not they will encounter
the potential competitors again in Chat II.
Our results are striking. We nd that social ties matter for willingness to compete. Subjects are
less likely to choose competition against individuals with a reduced social distance that they have to
meet after the competition compared to the fully anonymous design. However, when investigating
the mechanisms of this eect, we nd that neither meeting after the competition, nor reduced social
distance separately explain the observed eect. Instead, we nd that reduced social distance only
reduces individuals' willingness to compete against each other if subjects meet each other again
after the competition. Our results can neither be explained by strategic money-maximizing considerations, nor by dierences in ambiguity about the opponents and a potential aversion thereof.
Subjects know before deciding whether they want to compete against others that the Chat II stage
is not payo relevant. We show that the strength of social ties matters signicantly more for the
willingness to compete against opponents one previously met and will encounter again as for the
willingness to compete against opponents one previously met and will not encounter again. Thus,
our ndings support the hypothesis of the importance of maintained social ties in explaining preferences for competition. Our specic design also allows us to understand the crucial role of repeated
interaction in social ties for shaping individual behavior.
Our results have important implications for managers who seek to design ecient workplace
processes. Consider a manager who is concerned that competitive reward structures result in unproductive competition between co-workers instead of collaborative work in the interests of the
company's success. Our results demonstrate the potential positive returns on investment of mitigative tie-forming activities such as team-building events, oce policies, and on-premise work schemes
(Yang et al., 2022). Now consider another manager who cares about whether her employees will
participate in a promotion tournament for a leading role. She is interested in maximizing participation in the tournament. By designing oce policies and organizing team-building events, she can
aect social-tie formation among coworkers. Thus, she is interested whether social ties reduce the
willingness of her workers to compete against each other. Our results suggest that social ties among
employees may indeed have an undesirable eect for the manager. However, by making sure there is
no interaction between the potential contestants after the competition, the reduction in willingness
to compete can be avoided. Benson et al. (2019) provide suggestive evidence in line with our results.
They examine data from 131 U.S.-based rms with more than 38 thousand sales workers, of whom
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more than one thousand were promoted to managerial roles. They argue that "promotions can be
considered a tournament (p. 2103) and observe that the promoted sales workers in the data tend
to get rotated away to manage a dierent team than the one they were in before promotion (this ts
76% of the examined promotions). Thus, companies strategically use cross-department promotion
schemes to avoid toxic behavior among co-workers.
We further investigate whether social ties are an accelerating (mitigating) factor for the well
documented gender dierence in preferences for competition (Niederle and Vesterlund, 2007). Several studies from the social cognition literature provide potential grounds for such a hypothesis.
Women have been shown to have greater interpersonal accuracy than men regardless of culture
and age (Hall et al., 2016; Thomas and Fletcher, 2003).

Women also exhibit higher emotional

contagion than men, e.g., in terms of mirror neuron activation (Schulte-Rüther et al., 2008). In
the meantime, women across cultures and age groups tend to score higher on agreeableness than
men (Costa et al., 2001; Chapman et al., 2007; Weisberg et al., 2011). Finally, women reportedly
display more stability and less exibility than men in their interactions with people with whom
they had previously competed (Friebel et al., 2021). All these factors indicate the possibility for
varying perceptions of the social environment between men and women and demonstrate the potential for dierential selection into competitive environments. While our ndings in the anonymous
treatments show a signicantly higher willingness to compete for men, which is consistent with the
seminal study of Niederle and Vesterlund (2007) and many subsequent studies, we do not nd any
signicant dierence therein between men and women in the treatments where subjects interacted
before choosing the incentive scheme.
We broaden the existing literature in various subelds. First, we contribute to the large literature that investigates the eects of workplace climate on organizational success. The relational
atmosphere and strong corporate culture at the workplace are largely associated with benets for
workers and organizational success (Boyce et al., 2015; Martinez et al., 2015; Gartenberg et al., 2019;
Guiso et al., 2015). Less is known about the mechanisms, how relational atmosphere interacts with
intra-organizational formal institutions (Graham et al., 2017).

First, because of the diculty to

isolate the factors determining workplace climate, and second because of reverse causality concerns.
It is well established that social ties among co-workers are a fundamental part of the workplace
atmosphere. We contribute to the understanding of how social ties interact with competitive incentive structures by providing causal evidence of the eect of social ties on willingness to compete
against each other. Since competitive incentive structures are standard features of organizational
understanding, understanding how social ties and preferences for competition interact is crucial for
designing ecient workplace policies (Graham et al., 2017).
Second, we contribute to the literature studying the importance of social ties for understanding
social decision making. Social ties can be important drivers of economic behavior (Reuben and van
Winden, 2008; Abbink et al., 2006).

A large literature provides evidence that social ties matter

in various contexts such as resource sharing, collective action, fair business dealings and venture
building (Akerlof, 1982, 1983; Becker, 1974; Granovetter, 1985; Coleman, 1984; Uzzi, 1999; Roberts
and Sterling, 2012). In addition, studies using lab and eld experiments have analyzed the role of
social ties for economic behavior such as cooperation, coordination or conict and norm enforcement (Apicella et al., 2012; Goette et al., 2012; Harrison et al., 2011; Reuben and van Winden, 2008).
We extend this literature by investigating the role of social ties in shaping preferences for competition. There is limited evidence on this intersection up to date. In an early adolescent sample,
Schneider et al. (2005) nd descriptive evidence for a negative relationship between friendship and
competition, and they show that boys exhibit stronger preferences for competition against their
peers than girls. Meanwhile, the focus of adult studies in the context of friendships and competi-
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tion has often been on the competition for romantic partners in particular (Hibbard and Walton,
2016, for a review).

A study close to ours is Cornaglia et al. (2019).

The authors examine the

eect of group identity on individual behavior by focusing on the eect of group membership on
preferences for competition. They nd that group membership not only stimulates pro-social attitudes towards other members of the group as shown by a large literature (Chapman et al., 2007;
Chen and Li, 2009), but also amplies competitive behavior within the group, while preferences
for competition against out-group members are not aected.

The treatment in Cornaglia et al.

(2019) includes three aspects. Manipulation of group identity, a chat, and cooperation on a joint
task.

Thus, it remains unclear whether the dierent aspects of the treatment are substitutes or

complements concerning the observed eect. In contrast, we focus exclusively on the chat without
manipulating the salience of group identity. Further, by varying whether the groups come together
again after the competition, we zoom in closer on the relevant mechanisms. Another related study
by Mill and Morgan (2020) investigates auction bidding behavior in the lab between subjects describing themselves as either republican or democrat. They nd more aggressive bidding behavior
against out-group members compared to in-group members. In contrast to Mill and Morgan (2020)
we focus on willingness to compete instead of competitive behavior in auction bidding. Furthermore, our paper explicitly focuses on the eect of social ties by also measuring the closeness between
subjects.

Our ndings are complementary to these studies by highlighting the extensive margin

eects of social ties on competitiveness. In addition, in contrast to the existing studies, we provide
causal evidence for the underlying mechanisms of social ties, by highlighting the crucial role of
future interactions.
Third, we contribute to the large literature on preferences for competition. Personality traits
or non-cognitive skills have frequently been found to be stable predictors of education and labor
market outcomes. Among those traits, competitiveness has received large attention following the
seminal studies by Gneezy et al. (2003) and Niederle and Vesterlund (2007). Several studies have
shown the positive correlation between measures of competitiveness and labor market performance
(Buser et al., 2014; Niederle, 2017), while another still growing literature investigates drivers of
competitiveness.
(e.g.

Numerous lab and eld studies have discussed the role of demographic factors
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a large literature indicates that women are less willing to compete than men ) as well as

socio-economic factors and socio-environmental factors (Gneezy et al., 2009; Cornaglia et al., 2019;
Booth et al., 2019). We contribute to this literature by exploring the relationship between social
ties and preferences for competition. Most experimental studies in the lab on the determinants of
willingness to compete take place between anonymous agents. However, several studies following
Bohnet and Frey (1999) have shown the importance of relaxing this assumption for studying socialdecision making. We identify social ties as a causal driver of individual preferences for competition.
This paper proceeds as follows. In section 2 we outline our experimental design. In section 3
we present our results and in section 4 we conclude and discuss the implications of our results for
designing workplace policies.

2

Experimental Design and Procedure

Studying the causal impact of existing and future social ties is challenging with real-world data. On
the one hand, whether interactions between individuals in the real world take place or not is usually
not random, but highly endogenous. On the other hand, whether interactions persist or are broken
up is also highly selective in real-world interactions. A causal impact of the eect of such forms of
social ties on any outcome is therefore almost impossible without exogenous manipulation. A highly
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For an overview on gender dierences in willingness to compete and potential mitigating factors, see Niederle

(2017).
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controlled environment like an (online-)experiment where we as the experimenters randomly allocate
participants in dierent treatments can solve many of these endogeneity concerns. As previously
shown, laboratory experiments are also a reasonable approach to measure our outcome variable:
the willingness to enter a competition (see e.g. Gneezy et al., 2003; Niederle and Vesterlund, 2007).
In the following, we lay out the details of the experimental protocol.

Timeline.

The experiment consists of one round with multiple stages.

Table 1 provides an

overview of the timeline.
Content

Interactivity

Declaration of Gender

Individually

Closeness I

Individual statement on closeness to the two other group
members in Chat I stage

Chat

I

Chat I

Groups of three

Grouping I

Closeness II

Individual statement on close-

Information on Matching

Individually

Competition

Choice of competition

Individually

Stage

Letter Grid Task

Individually or with up to two

Stage
ness to two others.
Matching
Stage

Grouping II

competitors
Closeness III

Individual statement on closeness to two others.

Chat

II

Chat II

Groups of three

Grouping III

Closeness IV

Individual statement on close-

Stage
ness to two others.
Covariate

Risk Task

Individually

Stage

CRT Task

Individually + Guess about

Competitiveness Question

Individually

Post-Experimental Question-

Individually

performance of others

naire
Table 1: Timeline of the experiment

At the beginning of the game, before reading the instructions, subjects state their gender.
Afterwards, a nickname is randomly allocated to each subject.

2

This nickname guarantees that

anonymity is preserved, but individuals are still recognizable to each other within the experiment.
This nickname consists of the prex Mr.

or Ms.

3 Subjects in the

and the name of an animal.

experiment learn their own nickname, and the nicknames of the two other subjects they chat with
during Chat I stage. After knowing only the nicknames of the two other chat partners in Chat I,

4 On this scale, subjects

subjects are asked to ll out the Inclusion of Others in the Self scale (IOS).

2

We only invited individuals who stated to be either male or female in our database. Therefore, we only allowed

the choice between male and female.

3

The name of the animal is randomly chosen from the list of

that each name is unique within a matching group.

60 Anonymous

Animals of Google Docs. It is ensured

The prex is determined by the gender the subjects entered

before.

4

The IOS scale originates from the psychology literature (Aron et al., 1992) and has been validated by economists

for the closeness of individuals and groups (Gächter et al., 2015, 2021).

6

indicate how close they feel towards each of the two other subjects on a 7-point scale represented
by overlapping circles. In Chat I, subjects chat within groups of three for 10 minutes. There are no
restrictions on what people can write, except that subjects are not allowed to reveal their real-world
identities. Thirty seconds into the chat, a topic to discuss is proposed. After three and six minutes,
another topic is proposed. The topics to discuss that appear on the screen are taken from Aron et al.

5 After 10 Minutes

(1997) and are part of the validated method to increase interpersonal closeness.

the chat closes automatically, and subjects are again asked to ll out the IOS scale measuring the
closeness to the two other subjects of Chat I.
In the Matching stage the treatment variation takes place. Subjects learn the instructions for
the subsequent stages. In particular, they learn the names of the other two group members in the
Competition stage and Chat II stage. Further, they learn that they can choose whether to play the
Competition stage competitively or individually alongside the resulting payo rule of each option.
The Competition stage elicits the main outcome variable: Subjects choose whether they want
to play the stage competitively or individually. The following payos are explained on the choice
screen: In case one chooses to play individually, the payo of the Competition stage is calculated
as

ΠIndividual (si ) = 3e + 10e − (0.05e × si )
where

si

determines the number of seconds the individual needs to solve the task. If one does

not manage to solve it before, after
payo of

3e

200


3e + n × (10e − (0.05e × si )) if
3e
if

ΠCompetition (si , s−i ) =
where

si

seconds the task ends. Not solving it, therefore, leads to a

in this stage. In case one chooses competition, the payo is calculated as

si < s−i
si > s−i

determines the number of seconds the individual needs to solve the task and

s−i
n

number of seconds the fastest other subject who chose competition needs to solve the task.

the
de-

6 The Competition

picts the number of players who chose competition within one group of three.

stage ends for a subject if the task is solved or after 200 seconds. By not ending the task in case
one competitor already solved it, we also obtain data on the performance of the losing subject and
ensure that no information about the competitors' performance can be inferred while solving the
task. In our design, subjects cannot force the others into the competition, as each participant can
choose to play individually instead.

By choosing competition, subjects indicate to be willing to

compete against those players in the group who chose competition as well. Further, by choosing
to compete, subjects also increase the size of the prize accordingly, such that the expected payos
of the others remain the same between choosing competition or individual incentives. This design
limits the externalities individuals impose on the others when choosing competition.

Although

many real-world examples might also include externalities, the resulting eect represents a lower
bound on the overall eect. From the social preference literature, it is natural to assume that social
ties matter for the willingness to impose a burden on other individuals. By excluding externalities
by design, we can focus on the true willingness to compete more cleanly. On the decision screen,
subjects can also click on an example and see a letter grid task similar to the one in the Competition
stage. Further, subjects are reminded again with whom they are matched in the Competition stage
and in the Chat II stage. On the next screen after choosing the payment scheme, subjects are asked
to indicate their belief about the likelihood that the potential competitors chose to compete. Each

5

In Chat I, the topics are: 1) If you could choose among all the people in the world, who would you like to invite

for dinner?, 2) What would you like to ask an omniscient crystal ball?, 3) How would you continue the following
sentence: 'I wish I had someone with whom I ...'.

6

The options are neutrally labeled as option A and option B. The label and order of appearance of the options

are randomized on the matching group level.

7

subject chooses an answer on a six-point Likert scale from very unlikely to very likely for each of
the two potential competitors (unincentivized).
While a timer runs down until the start of the letter grid task, subjects are either reminded that
they play individually, or informed about the nicknames of the other subjects in their three-person
group who also chose competition. Afterward the task starts: a letter grid with 10x10 letters is
shown.

Three German words are hidden and have to be found.

We created four dierent letter

grids, and it is randomized on the session level what letter grid is played. The Competition stage
ends for each subject if either all three words are correctly identied or after 200 seconds. Subjects
who chose to play individually are informed about their payo afterward. Subjects who chose the
competition are informed about their payo and about the nickname who won/lost the competition.
The IOS scale is again repeated in the Chat II stage. Each subject is now asked to state the
level of interpersonal closeness towards the two subjects they will be matched with in Chat II. Chat
II also lasts for 10 minutes and three new suggested topics are shown after 30 (180; 360) seconds.

7

After Chat II, the subjects are again asked to ll out the IOS questions towards the other players
in Chat II.
To elicit risk preferences, subjects then play the bomb task (Crosetto and Filippin, 2013) in
the Covariate stage, where 25 boxes are shown, and subjects have to tag boxes. One box contains
the bomb, and stage 4a leads to zero payo in case it is selected. If the bomb box is not selected,
subjects receive 20 Eurocents for every box selected. Feedback for the bomb task is provided immediately afterward.

Subsequently subjects individually answer 7 questions related to cognitive

ability. The questions are based on the cognitive reection task of Toplak et al. (2014). As we ran
the experiment online, we changed the wording of the questions slightly to reduce the possibility to
nd the answers through online search engines. Each correctly answered question leads to a payo
of 50 Eurocent. Afterward, subjects are incentivized to correctly guess how many questions they
answered correctly (and receive 1 Euro in case of a correct guess), and subjects have to guess the
rounded-up average of the number of correct questions of every other subject in the same session
(subjects earn 1 Euro in case of a correct answer). Before seeing an overall feedback screen, subjects
have to answer the willingness-to-compete question from Fallucchi et al. (2020).

8

After the feedback screen, subjects are asked to answer a non-incentivized post-experimental
questionnaire including socio-economic questions, a short Big 5 questionnaire (Gosling et al., 2003),
and open questions about the behavior in the experiment. Details on instructions and DecisionScreens can be found in Appendix B.

Treatments.

The treatments dier in the matching between Chat I, the Letter Grid task that is

either played individually or in competition, and Chat II. The two dimensions of the 2x2 factorial
design are whether the groups of three are 1) identical in Chat I and the letter grid task, and
2) identical in the letter grid task and Chat II. The Partner treatment has the same three group
members in all.

The Stranger treatment has dierent group members in the Chat I stage, the

Competition stage and the Chat II stage. The other two interim treatments, Past-Partner [Future-

Partner ] have the same group composition in Chat I and the letter grid task [the letter grid task
and Chat II]. Table 2 provides an overview over the treatments. Treatments are varied between
sessions.

7

The three questions in Chat II are 1) What corresponds to a perfect day in your opinion?, 2) Is there something

you dream about for a long time? Why didn't you put it into practice?, 3) Provide truthful 'we' statements. e.g. 'We
in this chat feel ...'. These questions are again modied versions of the questions in Aron et al. (1997).
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The left side of the scale reads 'Competition is harmful. It brings the worst in people.', and the right side reads

'Competition is good. It stimulates people to work hard and develop new ideas.'. Subjects indicate their answer on a

7-point Likert scale.
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Chat before competition
No
Chat after

No

competition

Yes

Yes

Stranger
Past-Partner
Future-Partner Partner

Table 2: Treatment overview

Procedure.

The experimental sessions were run between March and September 2021. Due to the

Covid-19 pandemic, the laboratory was closed and the sessions were run online with zTree unleashed
(Fischbacher, 2007; Duch et al., 2020). Fluently German-speaking subjects were recruited from the
standard student subject pool of the University of Konstanz via hroot (Bock et al., 2014).

In

total, 446 Subjects participated (63.45 % female, 36.55 % male) in 25 Sessions with usually 18
Subjects per session.

9 The experiment lasted on average 60 minutes including the online welcoming

introduction and the post-experimental questionnaire. Subjects earned on average 13.82 Euros (sd
= 5.38) including a show-up fee of 3 Euros.

Participants entered their IBAN at the end of the

experiment and received their earnings via bank transfer within the next days after the session. To
guarantee anonymity, the IBAN and the name needed for the payment were never stored in the
same place as the experimental data. Matching groups were randomly formed with 9 subjects in
the treatments Stranger, Future-Partner and Past-Partner. The partner treatment had matching
group sizes of 3.

3

Results

In the following, we present the results from the laboratory experiment. Subsection 3.1 starts with
showing the dierence between the Stranger and the Partner treatment. Subsequently, the multidimensional dierences between the Stranger and Partner treatment are explored separately by
exploiting the Past-Partner and Future-Partner treatments in subsections 3.2 and 3.3. Subsection
3.4 validates our approach by showing the eect of the chat on social tie formation. Further results including gender dierences, performance in the task, other mediating factors on the choice to
compete as well as robustness checks of the results are combined in subsection 3.5. If not otherwise
reported, all standard errors reported or depicted in this section are clustered at the matching group
level.
By allowing subjects to chat, we allow for the possibility of the formation of social ties. According
to Kranton and Sanders (2017), who uses an ingroup-outgroup design, there is large heterogeneity
between subjects with respect to identication towards the ingroup. While some individuals seem
to react strongly on the treatment, others do not treat in- or outgroup dierently. For that reason,
and because some chats are more active or meaningful than others, we use the answers subjects gave
on the IOS scale to dierentiate between strong and weak existing social ties. Using the dierence
between the average indication on the iOS scale right after Chat I and the average indication on the
iOS scale right before Chat I allows interpreting our results based on how much Chat I increased the
closeness towards the other group members. Existing interpersonal dierences on how individuals
might interpret the scale for the given baseline of not knowing the other subjects at the beginning of
the experiment is thereby canceled out. For the gures of this chapter, we performed a median split
to create a binary variable for this dierence. The regression analyses use the continuous measure of
the dierence in average closeness instead. Subsection 3.5 presents the results of robustness checks
to show that our ndings are insensitive to dierent denitions of increased social ties.
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Stranger is the treatment with the lowest share of male subjects (33.3 %), and Partner the treatment with the

highest share of males (40.7 %).
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↔

.1

Share choosing competition
.2
.3
.4
.5
.6

*

Stranger

Partner
weak social ties through Chat I
strong social ties through Chat I

Figure 1: Eect of closeness dierence via Chat I on choice to compete in Partner and in Stranger
treatment.
Notes:

≤ 1, strong social ties as a dierence in
95% condence intervals based on bootstrapped

Weak social ties are dened as a dierence in average closeness

average closeness

> 1 (below and above average).

Whiskers represent

standard-errors (10000 repetitions with clustering at the matching-group level). The star indicates that the dierence
among the two bars in the Stranger treatment is weakly signicantly smaller than the dierence between the two bars
in the Partner treatment (p

3.1

= 0.059,

OLS regression with standard errors clustered at the matching group level).

Interacting before and after Competition

In all treatments, subjects interact for 10 minutes within groups of three during Chat I. In the Partner treatment, subjects can subsequently choose whether or not they would be willing to compete
against the other two subjects from Chat I in a letter grid task, knowing that they will stay in the
same group composition for Chat II. Subjects in the Stranger treatment follow the same sequence
of events, with two dierences: when it comes to the choice of competing against up to two other
subjects, they know that a) they did not interact with these subjects in Chat I, and b) they will
not interact with these subjects in Chat II.
Figure 1 plots the share of subjects indicating a willingness to compete for each of the two
treatments. To plot the gure we divided the subjects into two groups in each treatment based on
how much they changed their self-reported closeness towards the other two group members through
Chat I. As is discussed in more detail in subsection 3.4, the average eect of Chat I is an increase
in the closeness of

1.22

points on the seven point IOS scale. The dark gray bars contain the data

of subjects who reported a below-average increase, and the light gray bars contain the data of
subjects who reported an above-average increase in the self-reported closeness.

This also aligns

with a median split, as grouping the observations in below- and above average leads to the smallest
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dierence in number of observations between the two groups.

Table 3: Probability of choosing competition
Stranger

di. closeness

(2)

(3)

-0.0360

-0.0353

-0.0353

(0.0328)

(0.0305)

(0.0296)

Male

constant

Observations
Clusters

R2

Partner

(1)

∗∗∗

(4)

(5)

∗∗∗

-0.0948

∗∗∗

-0.0943

(0.0332)

Past-Partner
(6)

(0.0346)

∗∗∗

-0.0943

(0.0346)

(7)

(8)

(9)

-0.0238

-0.0234

-0.0234

(0.0213)

(0.0211)

(0.0378)

0.126

0.126

0.00711

0.00711

0.0192

0.0192

(0.0928)

(0.0935)

(0.0843)

(0.0927)

(0.0830)

(0.0980)

∗∗∗

∗∗∗

∗∗∗

∗∗∗

∗∗∗

∗∗∗

∗∗∗

∗∗∗

0.393

0.350

0.350

0.500

0.496

0.496

0.398

0.391

0.391

(0.0480)

(0.0488)

(0.0646)

(0.0751)

(0.0904)

(0.0771)

(0.0452)

(0.0585)

(0.0745)

117

117

117

113

113

113

108

108

108

13

13

No

38

38

No

12

12

No

0.013

0.028

0.028

0.066

0.066

0.066

0.004

0.004

0.004

Notes: OLS regression on choosing competition. Columns (1) - (3) contain data of the Stranger treatment. Columns (4) - (6)
contain data of the Partner treatment. Columns (7) - (9) contain data of the Past-Partner treatment. di. closeness represents
the dierence in average closeness to the other two group members between directly after and directly before Chat I. Std. errors
clustered at the matching-group level (columns (1),(2),(4),(5),(7), and (8)) and depicted in parentheses. ∗∗∗ (∗∗ /∗ ) signicant at the
1 (5/10) percent level.
We see no signicant dierence in the share of subjects indicating a willingness to compete between the two groups in the Stranger treatment. In the Stranger treatment, the subjects in Chat I
are dierent subjects than in the competition stage. The result therefore shows that those subjects
who manage to build stronger social ties than average in Chat I, are as willing to compete against
other subjects in the subsequent stage as those who build weaker social ties than average in Chat
I. Columns (1) - (3) of Table 3 also conrms this result for the continuous scale of the dierence in
closeness variable. The eect of the dierence in closeness on the willingness to compete is far from
signicant in the Stranger treatment; for clustering at the matching group level as well as without
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clustering in column (3).

In the Partner treatment, however, Figure 1 shows a large dierence in willingness to compete
between subjects who built strong social ties towards the potential competitors through Chat I and
subjects who did not. The share of subjects who formed social ties above average who indicate a
willingness to compete is approximately

50% (25 percentage points) lower than the share of subjects

who formed weaker social ties than average through Chat I in the Partner treatment. As columns
(4) to (6) in Table 3 show, this inuence is highly signicant also for a continuous measure of the
social tie formation.
These ndings are in line with previous ndings in the literature that describe a connection
between social ties and competition behavior. Mill and Morgan (2020) nd that subjects behave
less competitively toward others who identify with the same political party as themselves.

The

downside of such a social tie identication is similar to identication by inviting real friends and
strangers to the laboratory (as done with another outcome in several experiments, e.g. Reuben and
van Winden (2008); Cochard et al. (2016)). As an experimenter can obviously not break up the
friendship after the experiment, the data cannot inform about the driving factor of the nding. As
real friends will meet each other also in the future outside of the control of the experimenter, one
cannot rule out that this anticipated later interaction is necessary for nding a dierence between
the willingness to compete of friends and strangers. We circumvent this problem by exogenously
determining the option to form social ties and interact again after the competition.

By using

the data from the Past-Partner and the Future-Partner treatments, we can therefore also add to
explaining the mechanism behind the observed dierence between the Partner and the Stranger

10

As various research has shown a connection between willingness to compete and gender, and the treatments are

not perfectly counterbalanced on gender, we also include a gender dummy to the regressions reported in Table 3.
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Share choosing competition
.2
.3
.4
.5
.6
.1

Past−Partner

Partner
weak social ties through Chat I
strong social ties through Chat I

Figure 2: Eect of closeness dierence via Chat I on choice to compete in Partner and in PastPartner treatment.
Notes:

≤ 1, strong social ties as a dierence in
95% condence intervals based on bootstrapped

Weak social ties are dened as a dierence in average closeness

average closeness

> 1 (below and above average).

Whiskers represent

standard-errors (10000 repetitions with clustering at the matching-group level).

treatment.

3.2

Interacting only before Competition

In case the connection between social ties and willingness to compete in the Partner treatment is
solely driven by the eect of existing social ties, we would expect to nd the same pattern in the
Past-Partner treatment.

In the Past-Partner treatment, subjects also indicate on the IOS scale

their closeness to the other group members right before and right after the chat. Importantly, this
elicitation takes place before the treatment dierences are communicated. After subjects lled out
the IOS scale, they learn about the group compositions in the subsequent stages. While choosing
whether or not to compete against the subjects they interacted with in Chat I, the only dierence
between the Partner and the Past-Partner treatment is the knowledge about future interaction. In
the Partner treatment subjects know that they will stay in the same group composition in Chat II,
while in the Past-Partner treatment they are informed that they will not interact with the same
group after the competition stage.
Figure 2 plots the shares of subjects choosing competition in the two treatments, split by those
who formed above-average and those who formed below-average social ties in Chat I. The gure
reveals that there seems to be only a minor, insignicant eect of strength of existing social ties on
willingness to compete in the Past-Partner treatment. As discussed in subsection 3.1, this dierence
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is quite large in the Partner treatment. The regression analyses in table 1 also show this nding
for the continuous (non-binary) measure of the dierence in social ties. Columns (7) - (9) of Table
3 show that there is no signicant correlation between the dierence in closeness through Chat
I and the willingness to compete against the same other subjects in the Past-Partner treatment.
Table 4 shows that the dierence in the eect of existing social ties on competition choice in the
Past-Partner treatment is (weakly) signicantly lower than in the Partner treatment. As the treatment dierence came into play after subjects lled out the IOS scale that we used to calculate the
dierence in closeness variable, this comparison in the eect of existing social ties between Partner
and Past-Partner treatment can be considered causal.

Table 4: Probability of choosing competition
Treatment Partner and
Treatment Past-Partner

di. closeness

Partner

(1)

(2)

(3)

(4)

(5)

(6)

(7)

-0.0238

-0.0235

-0.0251

-0.0249

-0.0253

-0.0273

-0.0246

(0.0206)

(0.0205)

(0.0211)

(0.0209)

(0.0213)

(0.0208)

(0.0197)

0.102

0.100

0.0982

0.0975

0.0979

0.0981

0.0836

(0.0869)

(0.0875)

(0.0881)

(0.0885)

(0.0883)

(0.0903)

(0.0890)

∗

∗

∗

∗

∗

∗

∗

di. closeness

-0.0710

-0.0703

-0.0696

-0.0693

-0.0691

-0.0737

-0.0663

×

(0.0391)

(0.0399)

(0.0396)

(0.0402)

(0.0405)

(0.0411)

(0.0392)

0.0130

0.00662

0.00281

0.00982

-0.00696

(0.0582)

(0.0558)

(0.0623)

(0.0631)

(0.0669)

Partner

Male

Boxes opened
(risk-loving )

0.00562

0.00553

0.00548

0.00597

0.00528

(0.00821)

(0.00808)

(0.00809)

(0.00823)

(0.00821)

0.00260

0.00752

0.00473

(0.0155)

(0.0157)

(0.0155)

CRT

Belief CRT
of others

-0.0470

-0.0384

(0.0469)

(0.0474)

Agreeableness

-0.0392
(0.0311)

constant

Observations
Clusters

adj.

R2

∗∗∗

∗∗∗

∗∗∗

∗∗∗

∗∗∗

∗∗∗

0.513

∗∗∗

0.398

0.393

0.341

0.339

0.332

0.703

(0.0438)

(0.0507)

(0.0784)

(0.0836)

(0.0906)

(0.186)

(0.255)

221

221

221

221

221

221

221

50

50

50

50

50

50

50

0.036

0.036

0.038

0.038

0.038

0.045

0.052

Notes: OLS regression on choosing competition. Data of the Past-Partner and the Partner treatment
included. di. closeness represents the dierence in average closeness to the other two group members
between directly after and directly before Chat I. Partner is a dummy variable that has the value 1 if
the Partner Treatment is played and 0 if the P + S treatment is played. Boxes opened ∈ {0, 1, ..., 25}
represents the number of boxes opened in the bomb-task to measure risk-loving behavior. CRT is
measured on a scale from 0 to 7 and depicts the number of correct answers in the Cognitive Reection
Task. Belief CRT of others is measured on a scale from 0 to 7 and depicts the incentivized belief about
the average number of correct answers of the other subjects in the session in the CRT. Agreeableness
∈ (1, 7) is measured within the short Big 5 questionnaire (Gosling et al., 2003). Std. errors clustered at
the matching-group level and depicted in parentheses. ∗∗∗ (∗∗ /∗ ) signicant at the 1 (5/10) percent level.
As this can be seen as one of the main results of our paper, namely that future interaction is
crucial to nd an eect of existing social ties on the willingness to compete, we also add several
controls to the regression.

As Table 4 shows, this nding remains weakly signicant, even after
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Share choosing competition
.2
.3
.4
.5

Stranger

Past−Partner
weak social ties through Chat I
strong social ties through Chat I

Figure 3: Share of subjects choosing competition in Stranger and Past-Partner treatment, split by
above and below average social tie formation through Chat I
Notes: Whiskers represent

95%

condence intervals based on bootstrapped standard-errors (10000 repetitions with

clustering at the matching-group level).

controlling for risk preferences, agreeableness, the level of cognitive reection as well as the belief
about the level of cognitive reection of others.

11

Figure 3 compares the willingness to compete in the Stranger and the Past-Partner treatment,
for strong and weak social tie formation in Chat I. As depicted below in table 3 columns (7) to (9),
in the Past-Partner treatment, the willingness to compete does not signicantly correlate with the
strength of social ties established in Chat I. As the group composition stayed unchanged between
Chat I and the Competition stage, this lack of connection between willingness to compete indicates
that existing social ties do not seem to matter much in case it is common knowledge that one will
not encounter each other again after the competition stage. As there is no dierence in competition
rates in the Past-Partner treatment, ambiguity preferences and potential learning eects through
Chat I cannot explain the dierence between the Stranger and Partner treatments. Even though
the subjects did not know what stages follow next, and especially did not know that a competition
or what kind of task will be played, one could argue that subjects learned something about the
skill level of the potential competitors through Chat I. This decreased ambiguity could in principal
inuence the choice whether to compete (Friedl et al., 2017). If this was the main driving factor,
however, there should be no dierence in the competition rates between the Partner and the Past-

11

Our measure of cognitive reection consists of answering seven questions that need some understanding of

complex reasoning. As argued in Toplak et al. (2014), performance in such a task serves as a proxy for intelligence
and executive functioning. The questions can be found on the screenshots B.23 to B.29.
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.6
Share choosing competition
.2
.3
.4
.5

Stranger

Future−Partner

Figure 4: Share of subjects choosing competition in Stranger and Future-Partner treatment
Notes: Whiskers represent

95%

condence intervals based on bootstrapped standard-errors (10000 repetitions with

clustering at the matching-group level).

Partner treatments.

3.3

Interacting only after Competition

Figure 1 shows another interesting pattern. The dierence in willingness to compete for those who
formed strong social ties is signicantly smaller in the Partner treatment but not in the Stranger and
Past-Partner treatment (Figure 3). Additionally, the share of subjects with weak social ties choosing
competition in the partner treatment seems to be quite high. To look deeper into a potential driving
force of the eect of high willingness to compete for subjects without existing social ties who
encounter each other again after the competition, we can compare the shares choosing competition
in the Stranger and the Future-Partner treatment. These two treatments are well comparable in
the moment where subjects indicate their willingness to compete. In Chat I, both have interacted
with subjects they will never interact with again, and the only dierence is whether or not they
will interact with the people in the competition stage in Chat II (and the knowledge thereof ).
Figure 4 shows that there indeed seems to be an increase in willingness to compete in case one
will meet the potential competitors afterward again. Table 5 shows that the eect of meeting the
potential competitors again after the competition stage increases the willingness to compete by

10 percentage points. However, this dierence is slightly below the signicance threshold
12
(p = 0.13 in the regression model of column (1)) when clustering at the matching group level.
around

12
of

A wilcoxon-rank-sum test for dierences in average competition rates between matching groups leads to a p-value

0.1664.
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Table 5: Encounter after competition and the probability of
choosing competition
(1)

Treatment: Future-Partner

(2)
0.0991

0.0836

(0.0664)

(0.0672)

(0.0659)

∗∗

Male

0.150

0.128

(0.0577)

(0.0901)

Treatment: Future-Partner

0.0446

×Male
constant

(3)

0.103

(0.115)

∗∗∗
0.350

∗∗∗
0.300

0.308

∗∗∗

(0.0426)

(0.0400)

(0.0389)

Observations

225

225

225

Clusters

25

25

25

R2

0.011

0.032

0.033

Notes: Data from treatments Stranger and Future-Partner.
Standard errors (in parentheses) are clustered at the matching
group level.
***(**/*) Signicant at the 1 (5/10) percent level.
Due to the between subject design, we can only speculate in how far there might be heterogeneity between subjects. On the one hand, one could imagine that subjects increase their willingness
to compete against strangers when learning that one will interact in the future.

Ellemers et al.

(2002) argues that social identity eects play an important role when individuals enter a new environment. Winning a competition against the others in the group one will meet in the upcoming
chat can increase acceptance in the new environment.

As Suls et al. (2002) argue, social com-

parison concerns also play a role in such a group environment. Choosing the individual payment
scheme, however, does not allow for comparisons with the other future group members.

On the

other hand, one can also argue that subjects decrease their willingness to compete against strangers
when learning that one will interact in the future. The inequality in payos (and status by either
winning or losing) arising from competition might lead to less pleasant conversations in Chat II. By
choosing the individual payment scheme, this could be circumvented. Therefore, it could well be
that some subjects increase their willingness while others decrease their willingness, leading to an
overall insignicant dierence between Stranger and Future-Partner treatments. When comparing
the willingness to compete between these two treatments, unfortunately, our sample size does not
suce to claim a precisely estimated zero eect. Further, as we see an increase, but the increase is
not signicantly dierent from zero. We therefore caution to interpret too much into the ndings of
Figure 4 and Table 5, and recommend further research to look more closely targeted into this aspect.
In the following, we analyze the connection between Chat and social tie formation in more
detail.

3.4

Interacting via Chat and Social Tie Formation

To nd out how the existence of social ties within a group inuences the willingness to compete
against the group members, we exogenously vary whether individuals encounter the potential competitors in Chat I and/ or Chat II. To induce social ties, we chose to let subjects chat in groups of
three. As a manipulation check, to see whether the chatting indeed improved the social ties among
individuals, we make use of the data from the ring measure of social ties (Gächter et al., 2015).
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1

Cumulative Probability

.8

.6

.4

.2

0
−4

−2
0
2
4
Change in average closeness through Chat I
Stranger
Future−Partner

6

Past−Partner
Partner

Figure 5: c.d.f. of dierence in average closeness before and after Chat I, separated by Treatment

Each subject indicates how close they feel to the two other chat partners of Chat I right before
and right after Chat I. The second elicitation is conducted before the treatment dierences were
announced. We can therefore combine the data from all treatments to test and validate the induced
social ties via the Chat I stage.
To use as a dependent variable, we rst calculate the dierence in the average closeness between
the two other group members right after and right before the chat. Figure 5 plots the distribution of
the dierence in average closeness for each treatment. Reassuringly, we can see that the dierence
in the average closeness is positive for a large majority of subjects and that there are no meaningful
treatment dierences in the impact of Chat I on the dierence in the closeness of the group members.
Table 6 reports the results of OLS regressions of the dierence in social ties after and before
Chat I as well as correlates of this dierence. The OLS regressions in Table 6 show that overall,
the chat increases the stated closeness by

1.22

units on the 7-point IOS scale.

As this increase

is signicantly dierent from zero, our manipulation check is fullled, and we can conclude that
the 10 minutes chat indeed worked on average to increase the social ties among the players. The
regression analyses in Table 6 further reveal that the activity of the others in the chat as well as
their own contribution to the chat positively correlate with the increase in closeness. In addition,
men are slightly less sensitive to the treatment.
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Table 6: Change of average Closeness through Chat I
(1)

Male

(2)

(3)

(4)

-0.173

(0.136)

(0.134)

∗∗

# Messages of others

∗

∗

0.0256

0.0200

0.0192

(0.0110)

(0.0108)

(0.0106)

∗∗∗

length Messages of oneself

constant

(5)

∗
-0.245

∗∗∗

∗∗∗

∗∗

∗∗∗

0.00128

0.00123

(0.000395)

(0.000399)

1.220

1.309

0.639

0.205

0.304

(0.0637)

(0.0774)

(0.259)

(0.307)

(0.306)

Observations

446

446

446

446

446

Clusters

75

75

75

75

75

R2

0.000

0.007

0.016

0.045

0.049

Notes: OLS regression of the dierence in average stated closeness to the two other group
members after and before Chat I. # Messages of others counts the number of messages sent
by the other two group members in Chat I. length Messages of oneself refers to the number
of characters of all messages sent in Chat I by the respective individual. Standard errors (in
parentheses) are clustered at the matching group level.
∗∗∗ ∗∗ ∗
( / ) signicant at the 1 (5/10) percent level.
Figure 5 reveals heterogeneity in social tie formation through our intervention. Some subjects
increased their stated closeness to the other members substantially through a

10

minutes Chat, for

others the social ties were unchanged or even decreased through the chat. To explore whether the
endogenous content of Chat I correlates with the social tie formation, we classied the chats for

13 The dierent dimensions to classify the chat on

each three-subject group on multiple dimensions.

a scale from 1 to 5 were a) sentiment (from negative to positive), b) positive emotions, c) negative
emotions, d) disagreement e) agreement f ) how far the suggested questions were answered, and g)
in how far personal information was shared. Table A.5 shows that almost all of these dimensions
have a (weakly) signicant impact on the dierence in closeness to each other that subjects report.
The directions of the inuence always follow the intuitive predictions.

3.5

Robustness and Further Experimental Results

In the following, we report results that go beyond the main outcome of interest. Subsection 3.5.1
explores the role of gender in more detail, subsection 3.5.2 zooms in on the behavior in the letter
grid task, subsection 3.5.3 reports robustness checks of the social tie denition, and subsection 3.5.4
informs about the accuracy of subjects' beliefs about the willingness to compete of others.

3.5.1 Gender dierences in Eect of Social Ties on Preferences for Competition
In a recent meta-analysis, Markowsky and Beblo (2022) show that there are strong gender dierences in choosing competition in studies using the seminal Niederle and Vesterlund (2007) design.
In this design, anonymous strangers can choose whether to compete or not in solving mathematical
tasks. Markowsky and Beblo (2022) additionally reveal that the gender gap in choosing competition is negligible in verbal tasks. A literature following Niederle and Vesterlund (2007) has started
to investigate how social and environmental factors aect the observed gender gap. For example,
Hanek et al. (2016) has investigated the size of the competition and Ifcher and Zarghamee (2016)

13

Two research assistants, who were not aware of the treatment dierence or any focus of the project classied

each chat on multiple dimensions. We use the average report of both research assistants for each dimension.
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comp. share Male − comp. share Female
−.5 −.4 −.3 −.2 −.1 0
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.2
.3
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Share comp. M − Share comp. F
.1
.15
.2
.25
.3
.35
.05
0
Stranger

Future−Partner

Past−Partner
Treatment

Partner

Stranger & Future−Partner

(a) All treatments

Partner & Past−Partner

(b) Comparison between treatments with known competitors (Partner and Past-Partner) and unknown competitors (Stranger and Future-Partner).

Figure 6: Gender dierence in choice to compete for dierent treatments
Notes: The dierence between male and female subjects choosing competition for each treatment. Panel (a) plots the

gender dierence in share of competition for each treatment (b) combines treatments where the potential competitors
are (not) known via Chat I. Whiskers represent the

95%

condence intervals.

has investigated the role of the performance measure in nding a gender dierence. We build on
that idea an relax an important assumption behind the previous lab results. Whether the degree
of anonymity itself plays a role in the size of the gender dierence in willingness to compete is less
clear.

As we vary whether potential competitors are random strangers or people one interacted

with before, as well as whether or not one will interact with the potential competitors afterward,
our data might help to address this question.
As the task in our experiment (nding words in a letter grid) is clearly more verbal than
mathematical, the meta-study of Markowsky and Beblo (2022) would suggest a general low gender
dierence in competition choices.

For each treatment

i ∈ {Stranger, F uture − P artner, P ast −

P artner, P artner} and gender j ∈ {M, F } we denote the share of subjects choosing competition as
F
xji . The dierence in shares between men and women is denoted as yi = xM
i − xi . In a pre-analysis
plan,

14 we originally hypothesized a dierence in gender dierence in preference for competition

for varying possibilities to form social ties (yStranger

̸= yP ast−P artner ; yStranger ̸= yF uture−P artner ;

yStranger , yP ast−P artner , yF uture−P artner =
̸ yP artner ).
treatment. In the stranger treatment, 43.6% of the

Figure 6 (a) plots the dierences for each
male and

competition. In the partner treatment, these shares are
and

0.055

respectively.

41.3%

30.8% of the female subjects chose
and 35.8%. yS and yP equal 0.128

With the given number of observations, this dierence has a very low

statistical power. By combining the treatments where the potential competitors are either known
or not known via Chat I, Figure 6 (b) shows that the gender dierence in the 'stranger' treatments
is signicantly dierent from zero, while in the 'partner' treatments this is not the case. However,
as the dierence between the gender dierences in the treatments is not statistically signicant, we
strongly caution not to interpret much into the data we have for this research question.

3.5.2 Performance in Letter Grid Task
In the experiment, subjects were asked to solve a letter grid task. To solve the task, subjects had to
nd three words hidden in a 10x10 letter matrix. We chose this task for multiple reasons. First, we

14

A pre-Analysis plan of the experiment was registered at the AEA registry as AEARCTR-0007319.
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could not use the adding numbers task used in most of the related experimental economics literature
as we did our experiment online via zTree unleashed instead of in the laboratory. Therefore, we
could not credibly prevent subjects from using a calculator. Trivia questions would have posed a
similar problem, as we cannot restrict subjects' use of online search engines. The letter grid task,
however, makes cheating close to impossible.

Second, we did not want the outcome to correlate

with gender or some trait one could easily learn about the others through the chat. Table A.1 in
Appendix A reveals that the time subjects needed to solve the task does not correlate with gender,
competition choice, or being born in Germany or not. Having a higher level of cognitive reection,
as measured by the 7-item cognitive reection task (Toplak et al., 2014), signicantly decreases the
time needed to solve the task.

131 (29.3%) subjects did not solve the letter grid task within the 200-

second time frame. Table A.1 also reports the regression results for the sub-sample of subjects who
managed to solve the task. For the sub-sample of subjects who managed to solve the task, the correlation between the time needed to solve and the cognitive reection measure becomes insignicant.
Before subjects could choose whether to play the letter grid task individually or competitively,
they had the possibility to look at an example of the game on two consecutive screens. This was
meant to reduce the ambiguity for subjects about what to expect. We stored both, the extensive
margin (whether and how often subjects checked out the example screen), as well as the intensive
margin (how many seconds this screen was opened). Subjects clicked on average

1.08 times to view

14.03 seconds. Between
> 0.1 for all comparisons).

the example, and the example screen was opened in total for an average of
treatments, there is no signicant dierence between these numbers (p

Table A.2 in Appendix A shows that neither the summed up time nor the number of times subjects
viewed the examples correlates with the choice to compete or not. Further, the time subjects needed
to solve the task does not correlate with the time or number of times subjects viewed the example.
Although one has to caution about endogeneity issues in this statement, we see this as a sign that
the task was straightforward to understand.

3.5.3 Robustness of Denition of Social Ties
Up to now, we dened the increase in social ties through Chat I as the dierence between the
average category on the iOS scale after Chat I and the average category on the iOS scale before
Chat I. When choosing whether to compete or not, subjects cannot know whether each of the other
subject in the group chooses competition.

The potential competitors can therefore be either of

the other two group members or both group members. For that reason, we believe the averages of
the closeness to the rst other person and the closeness to the second other person is the relevant
metric. Gächter et al. (2021) also looks at closeness within a group via the iOS scale. They dene
closeness as the weakest link among all the links in the group.

To see how far our results are

robust to dierent denitions of social ties, we, therefore, replace the dependent variable dierence

in average closeness with a) lower value of the dierence in closeness and b) higher value of the
dierence in closeness and rerun the regressions. Tables A.3 and A.4 show that the main result is
qualitatively unaected: as with the other denition, there is a signicant correlation between the
(minimum; maximum) dierence in closeness and the willingness to compete only in the partner
treatment (table A.3; table A.4).
The regressions reported in Tables 3 and 4 treat the dierence in average closeness as a continuous variable without assuming a cuto to transform the dierence in closeness into a binary
variable. For better visibility, Figures 1, 2, and 3, contain such a threshold structure for above and
below the average closeness of
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units on the IOS scale. To see in how far the gures change

by assuming a dierent threshold to label weak and strong social ties, Figures A.1, A.2 and A.3
plot it for dierent thresholds. Although the number of observations with large social ties becomes
quite small by increasing the threshold, the general picture stays the same: the dierence in the
share of subjects choosing competition between weak and strong social ties is the largest in the
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partner treatment. A complete overview is given in Figure A.4. A.4 plots the connection between
the willingness to compete and the average dierence in closeness on a continuous scale.

3.5.4 Beliefs about Competition Choices
We chose a setting without exposing externalities on the other players when choosing whether to
compete.

Therefore, subjects could only opt into competition, but not force others to compete

against them.

If one would know that the other two group members choose not to compete,

one would therefore be indierent between choosing to compete or not, as a competition without
opponent is equal to the individual incentive scheme in our design.

To rule out such concerns,

we also asked subjects to indicate for each of the two other subjects how likely they believe it is
that each other chose competition (non-incentivized). We can make use of this data for multiple
applications. First, we can check whether subjects believe that subjects they met in Chat I and
they feel closer to are more or less willing to choose the competition.

Additionally, we can test

whether this diers between the Partner treatment and the Past-Partner treatment, i.e. whether
it depends on the knowledge about the future interaction.

On a more general level, we can use

our treatment variation and the beliefs data to see whether subjects hold in general more accurate
beliefs about the willingness to compete of others they met in Chat I and others they did not meet
before.
Figure A.5 in the Appendix shows for both the Partner and the Past-Partner treatment the
correlation between the belief about the choice of competition of the other player and the dierence in closeness towards the other player. There is a slight negative correlation between the two
variables. However, this correlation is neither particularly strong nor signicantly dierent between
the Partner and the Past-Partner treatment. Figure A.6 informs about the accuracy of the beliefs.
There is no positive correlation between the belief about the competition choice of the other player
and the actual competition choice of the other player in the treatments where one did not interact
with these others before. In the treatments where one interacted with each other for 10 minutes in
Chat I, however, there is a positive correlation between belief and the actual outcome. Although
this correlation is not extremely strong, this implies that subjects learned something about the
willingness to compete of the other players through Chat I. This is particularly interesting, as during Chat I no one was informed about the subsequent stages of the game, and therefore no one
specically talked about the willingness to compete, competitiveness, or skills in a letter grid task.

4

Discussion and Conclusion

In this paper, we study the relationship between social ties and individuals' willingness to compete.
Anecdotal evidence suggests that individuals are less willing to compete against their friends. We
conduct a laboratory experiment to 1) test whether there is indeed a causal relationship between
social ties and willingness to compete and 2) understand the underlying mechanisms behind the
eect to extract relevant implications for designing workplace policies.
The vast majority of studies on individuals' willingness to compete have been conducted in a
laboratory setting between two anonymous agents. Since real-world interactions often take place
between individuals that know each other and/or frequently interact with each other, complete
anonymity is a strong assumption.

Furthermore, several studies have shown that relaxing the

anonymity assumption largely aects social decision making (e.g. Bohnet and Frey, 1999). We use
an experimental design to manipulate social ties between individuals. In contrast to the previous
literature, we design our experiment in a way that allows us to isolate two important channels
behind the eect of social ties. Following the seminal study by Granovetter (1973), we dierentiate
between reduced social distance between agents and repeatedly interacting with each other.
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We nd that social ties matter for willingness to compete. Compared with an anonymous setting, we nd that social ties lead to a reduced willingness to compete. This eect is driven by a
combination of reduced social distance between the subjects and the repeated interaction after the
competition. Neither social distance nor the repeated interaction in isolation have signicant eects
on the willingness to compete. However, we nd that subjects with reduced social distance that
have to interact after the competition show a signicantly lower willingness to compete compared
with subjects with reduced social distance alone. This eects is not driven by any strategic considerations, since the interaction after the competition is unincentivized. Ambiguity aversion cannot
explain the eect either, since the potential competitors are known in both settings. We also nd
that reduced social distance could be associated with a decrease in the gender gap in willingness to
compete.
Our results have important implications for managers who seek to design ecient workplace
policies. Consider two dierent settings. First, consider a principal who is interested in the employees' participation in a promotion tournament.

We show that social ties between individuals

can reduce the willingness to compete against each other. However, this eect does only show up
when individuals will also meet again after the competition. In line with our observation, suggestive
evidence shows that rms explicitly avoid such situations. To avoid a toxic atmosphere that may be
productivity harming, company policies are often set to avoid that promoted workers get a leading
position in the same team that they worked in before (Benson et al., 2019). Thus, in combination
with a promotion policy that includes cross-team promotions, social ties may not have this negative
eect. A second setting could involve a principal who is concerned about the negative externalities
of competitive incentive structures. We show that social ties mitigate the potential preferences to
compete against each other. Thus, promoting a healthy workplace atmosphere by strengthening ties
among co-workers has potential benets for the rm. This has important implications for managers
who can use team events, oce policies and remote work to inuence social ties among co-workers.
Especially the value of remote work for social tie formation among co-workers has received much
attention recently. Yang et al. (2022) show that remote work opportunities reduce social tie formation. Our results suggest potential further side eects of more anonymous workplace settings.
Our results also contribute to a broader understanding of how social ties aect economic decisionmaking. Willingness to compete is an important non-cognitive trait that has been shown to positively correlate with labor market performance (Buser et al., 2014). Several studies have shown
that social and cultural factors play an important role for individuals' willingness to compete. We
add to this literature by studying the role of social ties. Social ties have been widely recognized to
matter for social decision making, by aecting how much individuals care about others' behavior
and well-being (Uzzi, 1999; Akerlof, 1997). So far, the importance of social ties for economic behavior has been shown, for example, in the context of cooperation (Apicella et al., 2012; Harrison
et al., 2011), trust and trustworthiness (Abbink et al., 2006), and norm enforcement (Goette et al.,
2012). We see our results als complementary to this literature.
Our ndings point to interesting avenues for future research. In our second setting above, we
assume that a principal is concerned about employees competing against each other and maybe not
maximizing rm revenue. Several studies suggest that competitive incentive schemes can have such
adverse eects. We propose social ties as a way to mitigate the eect by reducing preferences for
competition. However, future research could seek a direct test by investigating whether social ties
reduce the chances to engage in sabotage behavior, which is welfare harming, dierent to our zerosum competition. Furthermore, it will be interesting to see whether social ties do not only aect
the extensive margin of willingness to compete, but also the intensive margin of competitiveness
within a tournament. Another promising idea could be to explore whether a causal relationship also
exists the other way around. Several studies point to the importance of social networks for career
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success. If competitive incentive structures have an impact on social tie formation, this could have
practical implications for designing workplace policies.
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A

Further Experimental Results
Table A.1: Performance in letter grid task
All subjects

Male

Subjects who solved the task

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

-5.053

-4.695

3.058

2.209

0.00146

0.0823

2.735

2.892

(6.040)

(6.074)

(6.375)

(6.449)

(5.078)

(5.105)

(5.455)

(5.494)

competition

-3.570

-4.960

-5.412

-0.913

-1.240

-1.792

(5.961)

(5.895)

(5.929)

(4.994)

(4.993)

(5.025)

∗∗∗

CRT

-5.441

(1.522)

born in Germany

∗∗∗

-5.134

(1.538)

-1.800

-1.644

(1.318)

(1.329)

-3.617

-8.398

(10.89)

constant

Observations

R2

(9.494)

∗∗∗
92.03

∗∗∗
93.24

∗∗∗
109.7

∗∗∗
112.6

∗∗∗
75.77

∗∗∗
76.08

∗∗∗
81.74

(6.943)

(7.238)

(8.506)

(13.07)

(5.291)

(5.568)

(6.934)

∗∗∗

89.28

(11.03)

446

446

446

443

315

315

315

313

0.072

0.072

0.099

0.098

0.051

0.051

0.057

0.059

Notes: OLS regression on the time needed to solve the letter grid task. Columns (1) - (3) contain data of all
subjects, including those who did not manage to solve the task. Their performance is capped at 200 seconds.
Columns (4) - (6) contain data of the sub-sample of subjects who managed to solve the task within the 200 seconds.
competition is a dummy variable with value 1 if the subject played the task in competition. CRT represents
the number of correctly answered questions in the cognitive reection task (∈ {0, 1, .., 7}). born in Germany
is a dummy variable that equals one if the subject indicated being born in Germany in the post experimental
questionnaire. One of four letter grids was randomly chosen to be played in a session. Fixed eects for the letter
grid that is played are included.
∗∗∗ ∗∗ ∗
( / ) signicant at the 1 (5/10) percent level.
Table A.2: Informing oneself about task
# example viewed
(1)

Male

(2)

R2

(4)
0.243

(0.0438)

(0.843)

∗∗∗

(5)

-0.0149

-0.291

(0.0433)

(0.833)

task-performance

Observations

(3)

0.0117

competition

constant

# seconds example viewed

∗∗∗

(6)

-0.000301

-0.00354

(0.000346)

(0.00669)

∗∗∗

∗∗∗

14.21

∗∗∗

14.41

∗∗∗

1.074

1.084

1.050

13.88

(0.0265)

(0.0270)

(0.0569)

(0.510)

(0.519)

(1.099)

446

446

446

446

446

446

0.000

0.000

0.017

0.000

0.000

0.008

Notes: Columns (1) - (3) report the results of OLS regressions on the number of times the
example is viewed. Columns (4) - (6) report the results of OLS regressions on the accumulated
number of seconds the example is viewed. competition is a dummy variable with value 1 if the
subject played the task in competition. task-performance represents the number of seconds
needed to solve the task (capped at 200). One of four letter grids was randomly chosen to be
played in a session. The regressions in columns (3) and (6) include Fixed eects for the letter
grid that is played.
∗∗∗ ∗∗ ∗
( / ) signicant at the 1 (5/10) percent level.
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Table A.3: Competition Choice and minimum dierence in closeness
Stranger

di. in closeness
(min)

Obs.
Clusters

R2

Future-Partner

Partner

(2)

(3)

(4)

(5)

(6)

-0.0353

-0.0355

-0.0220

-0.0218

0.000442

0.00596

-0.0694

(0.0255)

(0.0244)

(0.0317)

(0.0318)

(0.0284)

(0.0297)

(0.0292)

Male

cons.

Past-Partner

(1)

∗∗∗

(7)

0.129

0.0190

∗
0.175

(0.0789)

(0.0814)

(0.0988)

∗∗∗

∗∗∗

∗∗∗

∗∗∗

∗∗∗

(8)

∗∗

∗∗

-0.0688

(0.0300)

∗∗∗

0.0104
(0.0844)

∗∗∗

0.374

0.331

0.385

0.378

0.453

0.387

0.433

0.428

(0.0494)

(0.0514)

(0.0514)

(0.0637)

(0.0536)

(0.0573)

(0.0597)

(0.0739)

117

117

108

108

108

108

113

113

39 MG

39 MG

36 MG

36 MG

36 MG

36 MG

38 MG

38 MG

0.017

0.033

0.005

0.005

0.000

0.028

0.053

0.053

Notes: OLS regression on choosing competition. Columns (1) and (2) contain data of the Stranger treatment.
Columns (3) and (4) contain data of the Past-Partner treatment.

Columns (5) and (6) contain data of the

Future-Partner treatment. Columns (7) and (8) contain data of the Partner treatment. di. closeness represents
the minimum of the dierence in closeness to each of the other two group members between directly after and
directly before Chat I. Std. errors clustered at the level of Chat I groups and depicted in parentheses.

∗∗∗ (∗∗ /∗ )

signicant at the 1 (5/10) percent level.

Table A.4: Competition Choice and maximum dierence in closeness
Stranger

di. in closeness
(max)

Obs.
Clusters

R2

Future-Partner

(2)

(3)

(4)

(5)

(6)

-0.0210

-0.0194

-0.0138

-0.0135

0.0125

0.0149

(0.0294)

(0.0295)

(0.0361)

(0.0362)

(0.0333)

(0.0333)

Male

cons.

Past-Partner

(1)

∗∗∗

0.125

0.0207

(0.0746)

(0.0815)

∗∗∗

∗∗∗

∗∗∗

Partner
(7)

(8)

∗∗

∗∗

-0.0701

-0.0689

(0.0298)

(0.0311)

∗

0.175

0.0296

(0.0988)

∗∗∗

∗∗∗

(0.0872)

∗∗∗

∗∗∗

0.386

0.341

0.393

0.385

0.430

0.362

0.504

0.490

(0.0675)

(0.0735)

(0.0792)

(0.0903)

(0.0787)

(0.0747)

(0.0797)

(0.0977)

117

117

108

108

108

108

113

113

39 MG

39 MG

36 MG

36 MG

36 MG

36 MG

38 MG

38 MG

0.005

0.020

0.001

0.002

0.001

0.030

0.044

0.045

Notes: OLS regression on choosing competition. Columns (1) and (2) contain data of the Stranger treatment.
Columns (3) and (4) contain data of the Past-Partner treatment.

Columns (5) and (6) contain data of the

Future-Partner treatment. Columns (7) and (8) contain data of the Partner treatment. di. closeness represents
the maximum of the dierence in closeness to each of the other two group members between directly after and
directly before Chat I. Std. errors clustered at the level of Chat I groups and depicted in parentheses.
signicant at the 1 (5/10) percent level.
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∗∗∗ (∗∗ /∗ )

Table A.5: Change of average Closeness through Chat I
(1)

Sentiment

(2)

(3)

(4)

(5)

(6)

(7)

∗∗∗

0.475

(0.137)

∗∗

pos. emotions

0.358

(0.137)

∗∗

neg. emotions

-0.258

(0.122)

disagreement

-0.196
(0.155)

∗∗

agreement

0.213

(0.100)

∗∗

questions

0.268

(0.106)

∗

personal info

0.323

(0.185)

constant

∗∗∗

∗∗∗

∗∗∗

-0.436

0.0575

1.673

1.475

0.490

0.226

0.817

(0.487)

(0.462)

(0.235)

(0.199)

(0.359)

(0.424)

(0.229)

Observations

428

428

428

428

428

428

428

Clusters

73

73

73

73

73

73

73

R2

0.035

0.028

0.011

0.005

0.011

0.016

0.011

Notes: OLS regression of the dierence in average stated closeness to the two other group
members after and before Chat I. The variables are the classications of each chat according
to the descriptions provided in subsection 3.4. Standard errors (in parentheses) are clustered
at the Chat I-group level.
∗∗∗ ∗∗ ∗
( / ) signicant at the 1 (5/10) percent level.
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67
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53

Stranger

Future−Partner

Past−Partner

Partner

weak social ties through Chat I (<=1)
strong social ties through Chat I (> 1)

Figure A.1: Eect of closeness dierence via Chat I on choice to compete in dierent treatments.
Notes:

≤ 1, strong social ties as a dierence in
95% condence intervals based on bootstrapped

Weak social ties are dened as a dierence in average closeness

average closeness

> 1 (below and above average).

Whiskers represent

standard-errors (10000 repetitions with clustering at the matching-group level).
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Share choosing competition
.2
.4
.6
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75

39
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33

78

0
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Stranger

Future−Partner

Past−Partner

Partner

weak social ties through Chat I (<=1.5)
strong social ties through Chat I (> 1.5)

Figure A.2: Eect of closeness dierence via Chat I on choice to compete in dierent treatments.
Notes:

Weak social ties are dened as a dierence in average closeness

average closeness

> 1.5.

Whiskers represent

95%

≤ 1.5,

strong social ties as a dierence in

condence intervals based on bootstrapped standard-errors (10000

repetitions with clustering at the matching-group level).
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Share choosing competition
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Stranger

Future−Partner

Past−Partner

Partner

weak social ties through Chat I (<=2)
strong social ties through Chat I (> 2)

Figure A.3: Eect of closeness dierence via Chat I on choice to compete in dierent treatments.
Notes:

≤ 2, strong social ties as a dierence in
95% condence intervals based on bootstrapped

Weak social ties are dened as a dierence in average closeness

average closeness

> 2 (below and above average).

Whiskers represent

standard-errors (10000 repetitions with clustering at the matching-group level).
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difference in closeness (Chat 1)
Figure A.4: Connection between the average dierence in closeness via Chat I and the willingness
to compete, for the dierent treatments.
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Figure A.5: Correlation of Belief that other player chose competition and dierence in closeness to
other player through Chat I.
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Figure A.6: Accuracy of beliefs about competition of others.
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B

Decision Screens including Instructions

Examples of the Decision Screens (in German) are provided. The translation of the decision screens
(from top to bottom) is provided in the gure notes of each screenshot.

Figure B.1: Gender elicitation, all treatments.
Notes: `Assignment of the nickname Please enter your gender. This information is required to randomly assign you

a nickname in the next step. The random assignment of a nickname ensures that anonymity in the experiment is
guaranteed. Male / Female. Please click Continue when you have made your selection. 
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Figure B.2: Instructions part I, all treatments.
Notes:

`Instructions.

Today's experiment consists of 5 parts.

other participants in the experiment.

Parts 1, 2 and 3 take place interactively, i.e.

with

In parts 2, 4 and 5 your behavior (and possibly the behavior of the other

participants) inuences the amount of the payout. Parts 1 and 3 are not relevant for payment. In addition, you will
receive 3 euros for appearing on time. To ensure anonymity, each participant was assigned an individual nickname.
You were randomly assigned the nickname Mrs. Dinosaur. The rst part of the nickname of all participants is based
on the gender, the second part of the name was chosen at random. Each participant keeps the nickname for the rest
of the experiment. Part 1. In Part 1, you will chat with two other randomly selected participants in the experiment.
After 10 minutes the chat will close. Topics that you can discuss are suggested for the chat at regular intervals. You
may write whatever you want in the chat, but you may not give your real name or any other information that clearly
identies you. Please click Continue when you have read the instructions.
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Figure B.3: Closeness elicitation I, all treatments.
Notes: `Question about relationships with others. The group you chat with in Part 1 was randomly selected. The

group consists of you, Mr.

Aurochs and Mr.

Camel.

The three of you will have the opportunity to chat for 10

minutes. Please click on the image that best reects how you feel about Mr. Aurochs. One circle represents you, the
other circle represents the other person. Please click on the image that best reects how you feel about Mr. Aurochs.
One circle represents you, the other circle represents the other person. Please click Continue when you have made
your selection.

Figure B.4: Chat I, all treatments.
Notes:

`Part 1 (Chat).

Current topic: If you could choose from everyone in the world, who would you invite to

dinner? You have been given the nickname Mister Crow. You chat with Ms. Armadillo and Ms. Bualo. Time left
in this chat: less than 9 minutes.
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Figure B.5: Closeness elicitation II, all treatments.
Notes: `Question about relationships with others. The chat with Ms. Beaver and Ms. Dinosaurs is now over. Please

click on the image that best reects how you feel about Mr.
represents the other person.

Beaver.

One circle represents you, the other circle

Please click on the image that best reects how you feel about Ms.

Dinosaur.

One

circle represents you, the other circle represents the other person. Please click Continue when you have made your
selection.
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Figure B.6: Instructions part 2 and 3, Treatment 2
Notes: `Instructions part 2 and part 3. Part 2. In Part 2, your group includes Mrs. Beaver and Mrs. Dinosaur. In

part 2 your task is to nd three words in a grid of letters. You'll be able to choose how you want to complete the
task: against the clock, or compete against Mrs. Beaver and Mrs. Dinosaur. See Example. Part 3. In part 3 there
will be a 10 minute chat again. In part 3 you chat with Ms. Duck and Mr. Mink. Group composition. With the
group members from Part 1 (Mrs. Beaver and Mrs. Dinosaur) you can choose to compete in Part 2. You will no
longer interact with these group members from Parts 1 and 2 (Mrs. Beaver and Mrs. Dinosaur) after Part 2 of this
experiment. Please click Continue when you have read the instructions.
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Figure B.7: Instructions part 2 and 3, Treatment 4
Notes: `Instructions part 2 and part 3 Part 2. In Part 2, your group includes Mr. Aurochs and Mr. Crow. In part

2 your task is to nd three words in a grid of letters. You'll be able to choose how you want to complete the task:
against the clock, or compete against Mr. Aurochs and Mr. Crow. See Example. Part 3. In part 3 there will be a
10 minute chat again. In part 3 you chat with Mr. Aurochs and Mr. Crow. Group composition. With the group
members from Part 1 (Mr. Aurochs and Mr. Crow.) you can choose to compete in Part 2. In Part 3 you will chat
with the same group members again for 10 minutes. Please click Continue when you have read the instructions.
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Figure B.8: Competition choice, matching between parts depends on treatment. Option A and B
randomly counterbalanced.
Notes: `Decision for part 2. You will see a grid of letters in Part 2. Your task is to nd three words within the grid

of letters as quickly as possible. Words can be arranged vertically and horizontally, but not diagonally. see example.
In Part 2 of the experiment, your group includes Mr. Armadillo and Mrs. Crow. Below you can choose how you
want to work in Part 2. Option A. If you choose option A, complete Part 2 independently from Mr. Armadillo and
Mrs. Crow. The faster you solve the task, the higher the payout from Part 2. You receive: 3 euros for sure: 10
euros minus 5 cents for every second you need to solve the task. You will then be told how much money you have
won. Choose option A. Option B. If you choose option B, complete part 2 in competition with Mr. Armadillo and
Mrs. Crow. The person in the competition who solves the task the fastest gets the payout in Part 2. The people in
the competition who do not solve the task the fastest receive 3 euros in part 2. If you win the competition you will
receive: 3 euros for sure: Number of people in the competition x (10 euros minus 5 cents for each second you need
to solve the task). Afterwards, each person who has chosen option B will be told who won how much money. If you
choose option B, the competition consists of a maximum of three people: you, Mr. Armadillo and Mrs. Crow. If Mr.
Armadillo or Mrs. Crow choose option A, there will be correspondingly fewer people in the competition. Choose
option B. In part 3 you chat with Mr. Armadillo and Mrs. Crow. Please click OK when you have made a selection.
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Figure B.9: Beliefs about competition choice of others, all treatments.
Notes: `Assessment of the behavior of others. Please rate how likely you think it is that the group members selected

option B from Part 2. How likely do you think it is that Mrs. Beaver chose option B (very unlikely - very likely)
How likely do you think it is that Mrs. Dinosaur chose option B (very unlikely - very likely) Please click Continue
when you have answered the questions.
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Figure B.10: Announcement task. Subject chose competition. All treatments.
Notes:

`Part 2 You have chosen option B. From the other group members in part 2, Ms. Beaver chose option B.

Your payout from Part 2 is therefore: 3 euros + 2 x (10 euros minus 5 cents for each second you need to complete
the task) if you complete the task as the fastest. Otherwise, your payout from this part is 0 euros. The task starts
in 45 seconds. The solution words consist of at least 3 letters. The longest possible word is always searched for. For
example, if a solution word is 'banknote', 'bank' or 'note' would not be the searched word. Upper and lower case are
irrelevant when answering the task.
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Figure B.11: Announcement task. Subject did not choose competition. All treatments.
Notes: `Part 2 You have chosen option A. Your payout from Part 2 is therefore: 3 euros + 10 euros minus 5 cents for

each second it takes you to complete the task. The task starts in 56 seconds. The solution words consist of at least
3 letters. The longest possible word is always searched for. For example, if a solution word is 'banknote', 'bank' or
'note' would not be the searched word. Upper and lower case are irrelevant when answering the task.

Figure B.12: Task, all treatments.
Notes: `Solution word 1. Solution word 2. Solution word 3.
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Figure B.13: Feedback of subject who did not choose competition, all treatments.
Notes: `Part 2. You completed the task in 75 seconds. Your payout from part 2 is therefore 9.23 euros.

Figure B.14: Feedback of subject who chose competition and lost, all treatments.
Notes: `Part 2 You completed the task in 82 seconds. Mrs. Kamel won the competition with a time of 69 seconds.

You lost the competition. Your payout from part 2 is therefore 3 euros.
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Figure B.15: Feedback of subject who chose competition and won, all treatments.
Notes: `Part 2. You completed the task in 69 seconds. You won the competition. Ms. Armadillo lost the competition.

Your payout from part 2 is therefore 16.12 euros.

Figure B.16: Closeness elicitation III, all treatments.
Notes: `Question about relationships with others. You will now interact with Ms. Aurochs and Ms. Duck in Part

3. The three of you will have the opportunity to chat for 10 minutes. In this chat, too, you are not allowed to give
your real name or any other information that clearly identies you. Please click on the image that best reects how
you feel about Ms. Aurochs. One circle represents you, the other circle represents the other person. Please click on
the image that best reects how you feel about Ms. Duck. One circle represents you, the other circle represents the
other person. Please click Continue when you have made your selection.
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Figure B.17: Chat II, all treatments.
Notes: `Part 3 (Chat) Current topic: no topic yet. They were given the nickname Mr. Crow. They chat with Mr.

Aurochs and Mr. Camel. Time left in this chat: 599 seconds.

Figure B.18: Closeness elicitation IV, all treatments.
Notes: `Question about relationship with others. The chat with Mr. Camel and Mr. Crow is now over. Please click

on the image that best reects how you feel about Mr. Camel. One circle represents you, the other circle represents
the other person. Please click on the image that best reects how you feel about Mr. Crow. One circle represents you,
the other circle represents the other person. Please click Continue when you have made your selection. Continue.
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Figure B.19: Risk elicitation task, instructions. All treatments.
Notes: `Instruction part 4. The interactive part of the experiment is now over. In part 4 you see 25 boxes. You get

20 cents for each box that you select to open. But one randomly selected box contains a bomb. After you nished
the selection of the boxes, you learn through clicking on Solve whether one of the selected boxes contains a bomb.
If the box with the bomb was selected, you get a payout of 0 euros in this part. Ok.

Figure B.20: Risk elicitation task, screen. All treatments.
Notes: `Part 4. Choose how many boxes you want to open. You get 20 cents for every box you open. If you open

the box with the bomb, your payout in this part will be 0 euros. You learn whether you have selected the box with
the bomb by clicking on Solve at the end. Solve. 
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Figure B.21: Risk elicitation task, feedback. All treatments.
Notes: `Part 4. Choose how many boxes you want to open. You get 20 cents for every box you open. If you open

the box with the bomb, your earnings in this part will be 0 euros. You learn whether you have selected the box with
the bomb by clicking on Solve at the end. The bomb was not among your selected boxes. Therefore, your payo
is 1.8 euros in this part. Continue.

Figure B.22: CRT Instructions, all treatments.
Notes: `Instruction part 5. You will see 7 questions. Please answer every question within 60 seconds. You get 50

cents for every correct answer. Ok.
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Figure B.23: CRT Question 1, all treatments.
Notes: `Question 1. One meal and one drink cost 1.1 euros together. The meal costs 1 euro more than the drink.

How many cents does the drink cost? Continue.

Figure B.24: CRT Question 2, all treatments.
Notes: `Question 2. 5 machines need 5 minutes to make 5 tennis balls. How many minutes would 100 machines need

to make 100 tennis balls? Continue.
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Figure B.25: CRT Question 3, all treatments.
Notes: `Question 3. The number of people in intensive care units doubles every day during a pandemic. If it takes

48 days for intensive care units to be full, how many days does it take for intensive care units to be exactly half full?
Continue.

Figure B.26: CRT Question 4, all treatments.
Notes: `Question 4. Lisa eats a pack of chewing gum within 6 days. Peter eats a pack of chewing gum within 12

days. How many days would it take the two of them to eat a pack of chewing gum together? Continue.

52

Figure B.27: CRT Question 5, all treatments.
Notes: `Question 5. Katharina's exam is both the 15th best and the 15th worst in a course. How many people are

in the course? Continue.

Figure B.28: CRT Question 6, all treatments.
Notes: `Question 6. A man buys a hat for 60 euros and sells it for 70 euros. He then buys it back for 80 euros and

sells it again for 90 euros. How much money did the man in the hat earn? Continue.
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Figure B.29: CRT Question 7, all treatments.
Notes: `Question 7. Dagobert invests 8000 euros in shares. 6 months later, on July 15, the shares had lost 50% of

their value. Fortunately, between July 15th and October 15th, the stock price rose by 75%. Which answer is correct
on October 15? Dagobert made a loss overall. Dagobert made a prot overall. Dagobert did neither prot nor loss.

Figure B.30: CRT self evaluation, all treatments.
Notes: `Assessment. How many of the seven questions do you think you answered correctly? You will receive 1 euro

for the correct assessment. Continue.
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Figure B.31: CRT belief about others, all treatments.
Notes: `Assessment of the others. Of the 11 other participants in this session, on average, how many of the seven

questions were answered correctly? (Round up to the next natural number). You will receive 1 euro for the correct
assessment. Continue.

Figure B.32: Preference for competition question, all treatments.
Notes:

`Question.

On the following scale: Which statement best describes your assessment?

It brings out the bad in people.

Competition is good.

Competition hurts.

It makes people work hard and come up with new ideas.

Continue.
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Figure B.33: Final Feedback, all treatments.
Notes:

`Payout.

Part 2.

Your payout from Part 2 is 10.84 euros.

Part 4.

Your payout from Part 4 is 1 euro.

Part 5. You answered 6 of the 7 questions correctly. Your payment for this is 3 euros. You were correct in your
assessment.

Therefore, you will receive an additional 1 euro.

The other participants in the session answered on

average 4 questions correctly. You were correct in your assessment. Therefore, you will receive an additional 1 euro.
You have thus earned a total of 16.84 euros. Including the 3 euros show-up fee you get 19.84 euros. This amount
will be transferred to you in the next few days. OK.
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