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Introduction

This doctoral thesis is a collection of four distinct essays that are the result of my
research as PhD Student at the Stockholm School of Economics. The cover picture
depicts a scene from politics in ancient Greece and alludes to different themes of
my work, namely promises, competition, and leadership.

* * *

The first chapter studies seller-competition when sellers cannot commit to the
service-quality they offer. It presents a model how sellers compete by promising
service-quality to a one-time-only customer and tests the model’s predictions in a
laboratory experiment. The paper demonstrates how promises in market interac-
tions can increase consumer welfare even if promises are seemingly uninformative
about sellers’ intentions.

* * *

Chapter two tests experimentally whether the need to actively self-promote one’s
own prosocialness for others to become aware of it has an adverse effect on prosocial
behavior. The results point to the direction that social-image concerns may be less
important than previously thought in the “Click for Charity”-setting. In the light
of this, the chapter discusses the results critically.

* * *

The third chapter analyzes the effect of election promises on electoral behavior
in a laboratory experiment. We demonstrate that voter beliefs and behavior as
well as politicians’ behavior are correlated with politicians’ promises in a hump-
shaped pattern. Our results suggest that voters use promises to prospectively select
politicians and retrospectively punish broken promises.
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* * *

In chapter four we explore whether male dominated environments, in themselves,
adversely affect women’s willingness to lead. We find that women randomly
assigned to male majority teams are less willing to become team leaders than
women assigned to female majority teams.



Chapter 1

Promise Competition
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Abstract

This paper studies competition when sellers cannot perfectly commit to the
quality of their offers. It presents a model in which sellers compete by promising
service-quality to a one-time-only customer and tests the model’s predictions in a
laboratory experiment. Sellers have private information about the individual cost
of supplying quality and of breaking promises. In any equilibrium, sellers pool their
promises and competition induces them to promise higher quality than they would
provide absent communication. Honest sellers keep their high promises, therefore
promise competition raises average service-quality despite non-binding contracts
and private information. However, the pooling prevents positive selection of better
sellers. The experiment confirms these predictions. Promise competition increases
the amount participants give and – while participants distinguish themselves by
their promises initially – they learn to pool their promises and selecting better
seller-types becomes impossible eventually. The results suggest an explanation for
the prevalence of promises in market interactions.
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1.1 Introduction

Standard models of imperfect competition presume legally binding promises.
For example, sellers perfectly commit to their offered prices or qualities. Real
markets often fall short of this ideal. Quality may be difficult to verify, or the
legal authorities may be unwilling or incapable to enforce the promises. Absent
repeated purchases or other informal enforcement mechanisms, the buyer must
ultimately rely on the seller’s good will and honesty. For example, the markets for
car mechanics, complex procurement contracts, and credence goods all to a large
extend depend on voluntary promise-keeping.

In this context the paper investigates whether the interaction of promises and
competition alone can lead to higher quality-provision and enable a selection of
better sellers. I propose a simple model of non-binding promise competition and
test its predictions in a laboratory experiment. Two sellers compete for the custom
of a single buyer. They have private information about their good will and honesty.
A seller may be either selfish and dishonest, selfish and honest, or (intrinsically)
motivated and honest.1 Call the types, bad, honest, and good respectively. The
buyer has to choose one of the two sellers on the basis of non-binding promises
only. Promises may serve as signals about the quality of the service delivered
by the sellers. Two central features differ from conventional signaling models.
Firstly, seller-heterogeneity spans two dimensions - intrinsic motivation and cost of
promise breaking. Secondly, the model involves two simultaneous signals with one
promise from each competing seller. To analyze the model, I use the refinement
Criterion D1 of Cho and Kreps (1987). The refinement restricts beliefs about
out-of equilibrium signals and in this particular case eliminates equilibria resting
on implausibly negative beliefs.

The model predicts that all sellers promise the same quality-level higher or
equal to the quality the good seller type provides in absence of strategic concerns.
As a result, some honest sellers promise better quality than they had otherwise
provided and hence increase their quality provision. Yet it is impossible to infer the
type of a seller from a promise as all sellers pool. That means, promise competition
in comparison to a case without communication, increases the welfare of buyers
on average even though promises are regularly broken and uninformative about a
seller’s type.

I test these predictions in a laboratory experiment (n = 155). Based on non-
binding promises about their intentions, participants choose a sender with whom
to play a dictator game. The seller gets 100 points worth 10 dollars and is free to

1For example Bénabou and Tirole (2006) discuss a similar type of motivation. One can imagine a
fourth type who is motivated but dishonest, in Appendix A.1 I demonstrate that the described
equilibria survive the inclusion of this type into the model.
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share them in any way with the buyer. To avoid a single focal point of promising
fifty points to the receiver, a multiplier of two is applied on all points send to the
receiver. Participants repeat the game ten times with stranger matching.2 They
receive feedback about the actions of their group, specifically about both promises,
which promise got selected, and the actual decision of the selected promisor to
allow for learning. Finally, in order to measure participants’ behavior absent
promises, participants play a regular one-shot dictator game, randomly either in
the beginning or end of the experiment.3

The experimental results largely confirm the predictions. While receivers are
able to select better senders based on their promises initially, senders start to pool
their promises around a level of fifty points after a few repetitions. In the last six
repetitions, selected and non-selected senders do not differ significantly in their
promises or the amount they send. Senders give more to the receiver in the first
round of the promise game than in the dictator game without promises which
supports the hypothesis that promise competition increases quality-provision. I
observe declining giving in the promise game over the repetitions of the game.4
Moreover I observe a restart effect when the dictator game is played after the
promise game, similar to the restart effect in repeated public good games first
described by Andreoni (1988). Both makes later repetitions hard to compare
to the one-shot dictator game. Results of Engel (2011) and Sass et al. (2015)
suggest that giving in a dictator game decreases over repetitions as well, yet remains
an open question if that happens at the same rate. In support of the predicted
mechanism in later rounds I find that a change of the promise between round t and
t − 1 is correlated with an according change in giving. This suggests that promise
competition increases giving also in later repetitions despite the decreasing trend.5

The theoretical argument of this study does not require the costs of promise
breaking to be of a particular source and applies to situations in which such cost
stem from different sources. Examples include legal constraints, reputation, fabrica-
tion costs, or an adverse reaction of the contracting party.6 The experimental part
of this study on the other hand focuses on one particular motivation for the cost
of promise breaking - a psychological dis-utility from breaking a promise. Whereas
the economic literature traditionally saw promises as cheap talk, a large body of

2Participants are randomly and anonymously rematched each repetition of the experiment. This is
common practice in experimental economics to avoid reputation effects.

3The timing is random to avoid order effects.
4My preferred explanation is that an underlying factor (such as a norm or moral obligation) changes
with repetitions and feedback, similar to the decline of cooperation in a repeated public good game
due to imperfect conditional cooperation as described by Fischbacher and Gächter (2010).

5The effect stems from those sellers who keep their promise in the first repetition of the game, initial
promise-breakers show no correlation.

6A promise could serve as reference point similar to Hart and Moore (2008) and Fehr et al. (2011).
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recent empirical literature finds that some people incur a psychological cost when
misrepresenting the truth7 which leads Abeler, Nosenzo, et al. (2018) to conclude
that people lie surprisingly little when reviewing the experimental literature on
misrepresentation. The literature also finds a substantial heterogeneity regarding
the preference for honesty as well as promise-keeping8 which supports the model’s
assumption that seller types differ in their honesty. To adjust the model to this
literature I allow a functional form of promise-breaking that are motivated by
recent research on the cost of lying by Abeler, Nosenzo, et al. (2018) and Gneezy,
Kajackaite, et al. (2018). That means that the model allows for a fixed cost of
lying as well as a cost increasing in the size of the lie. While research hasn’t yet
investigated the relation between a cost of lying and promise breaking, it seems
conceivable that the functional form of these costs should be similar.9

This study relates to several strings of the economic literature. The model
is relevant to the theoretical literature on electoral competition (See Corazzini
et al. (2014) and Fehrler et al. (2018)) by showing that a second dimension of
private information, here intrinsic motivation (a lower cost of providing quality),
is relevant to understand the effects of political promise competition. The paper
shows that the set of equilibrium-promises depends on this dimension.

This paper also contributes to theoretical literature that studies communi-
cation. Previous work has investigated communication when talk is cheap (e.g.
Crawford and Sobel, 1982) or when agents face a cost of lying (Kartik, 2009). Here
I study a situation in-between, when some but not all agents face a cost of lying.
The literature also investigates howmultiple dimensions of private information can
reduce the information transmitted by signals. Most relatedly Frankel and Kartik
(2017) study how unobservable heterogeneity in two dimensions can ’muddle’ the
informativity of market signals if market participants try to infer the type of an
agent based on a single signal.10 The present study demonstrates that signals can

7Some influential studies are Abeler, Becker, et al. (2014), Charness and Dufwenberg (2006),
Ellingsen and Johannesson (2004), Fischbacher and Föllmi-Heusi (2013), Gneezy (2005), Lundquist
et al. (2009), Mazar et al. (2008), Sutter (2009), and Vanberg (2008).

8For example Gibson et al. (2013), Gneezy, Kajackaite, et al. (2018), and Gneezy, Rockenbach, et al.
(2013) find this in the domain of lying and Born et al. (2018) and Corazzini et al. (2014) in the
domain of promise keeping.

9Since the time between making the promise and making the actual decision is very short in this as
in many lab experiments, the cost of promise-breaking might be identical to a cost of lying if the
promising party has made up their mind about what to do actually.

10Another example are Bernheim and Kartik (2014) who investigate self-selection into corrupt
political systems in a model with two-dimensional private information and Callander and Wilkie
(2007) who investigate campaign platforms of politicians when politicians differ in left-right
preference in addition to their honesty.
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become entirely un-informative if there exists only one type who can break her
promise without a cost, i.e. a type who can ’game’ the signal for free.11

A large experimental literature that investigates promises in a competitive
environment.12 This study is the first to investigate whether promise competition
allows a selection of better promisors13 and to evaluate the effect of promise
competition on quality provision in comparison to a benchmark without both
competition and promises.14

This paper studies a novel mechanism that can limit the moral hazard of
sellers and increase consumer welfare in markets where quality is not contractible.
Thereby it makes a contribution to a branch of research in industrial organization
investigates markets where sellers may misrepresent the true quality of a good
or service on sale. The literature has highlighted the role of repeated interaction
to mitigate sellers’ moral hazard yet repetition cannot completely alleviate the
problem as sellers require a premium for providing good quality (see Shapiro, 1982,
Allen, 1984, Weigelt and Camerer, 1988). Besides repeated interaction the literature
also has highlighted how franchising and advertisement can constrain sellers or
provide buyers with a signal about product quality.15 Reputation systems are a
natural way to extend repeated interactions and provided a way to demonstrate the
positive effects of a good reputation empirically.16 However, reputation systems,
franchising, and advertisement also have limits to their effectiveness.17 In this paper,
I introduce a mechanism might function as a complement to these mechanisms,
namely competition in sellers-promises, that can lift quality provision even if other
mechanism are completely absent or uninformative.

11Frankele and Kartik rule this out by assumption. Note also that there is a second difference in the
scenario I study, which is that the promise itself may alter the value of a seller to the buyer, since
honest sellers may increase their quality provision after promising high quality.

12See Born et al. (2018), Casella et al. (2018), Corazzini et al. (2014), Fehrler et al. (2018), Feltovich
and Giovannoni (2015), and Geng et al. (2011).

13Somewhat related Strømland et al. (2018) investigate how communication can sustain cooperation
and partner selection.

14Previous studies have established that an election increases the promise-keeping everything else
equal Born et al. (2018) and Geng et al. (2011) and that people make lower promises absent
electoral competition Corazzini et al. (2014).

15See Fluet and Garella (2002), Linnemer (2002), and Milgrom and Roberts (1986).
16For example Cabral and Hortacsu (2010), Elfenbein et al. (2012), Luca (2016), and Resnick et al.
(2006).

17See Grunewald and Kräkel (2017), Jin and Kato (2006), Jin and Leslie (2009), Luca and Zervas
(2016), Michael (2000), and Zervas et al. (2015) for examples.
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1.2 A Model of Promise Competition

A principal can select one out of two agents. Call the principal promisee and the
agents promisors from here on. The two promisors i ∈ {1, 2} simultaneously choose
a promise pi ∈ [0,∞) about the service quality x i ∈ [0,∞) they will provide to
the promisee if they are selected. The promisee observes the promises and decides
which promisor to select. Let a denote the promisee’s (mixed) strategy regarding
any two promises and a(p1, p2) the promisee’ probability to select promise p1
over promise p2. A promisor who gets selected may freely choose the quality x i
she provides. Promisors cannot condition their decisions on whether they are
promisor 1 or 2 and neither can the promisee condition her selection decision
on the promisors’ index,18 so henceforth I can omit i. The ex-post utility of a
promisor who gets selected is,

u(x, p, α, ρ) = 1 − x + α · f (x) − ρ · g (p, x), (1.1)

where α ∈ {0, α} expresses the promisor’s intrinsic motivation, and ρ ∈ {0, ρ}
expresses the promisor’s cost of promise breaking. A promisor who does not get
selected receives zero utility. The promisee only cares about the service-quality x
and her utility, v(x), is strictly increasing in x .

Assumption 1 The function f (x) is twice continuously differentiable and satisfies
α f ′(0) > 1 and f ′′(x) ≤ 0 for all x.

The cost of promise-breaking takes the form,

g (x, p) =
{
G(|x − p |/p) + ν if p , x ;
0 otherwise. (1.2)

Assumption 2 The function G(|x − p |/p) satisfies G(0) = 0, G(|x − p |/p) ≥ 0, and
G ′′(|x − p |/p) > 0.

A promisor type is described by the pair τ = (α, ρ). The main analysis focuses
on the case in which the type (α, 0) does not exist, so the type space is T =
{(0, 0), (0, ρ), (α, ρ)}. Call the types "bad", "honest", and "good" and define τb =
(0, 0), τℎ = (0, ρ), and τg = (α, ρ) accordingly. The type τ is private information
of each promisor and unobservable to the promisee. Let φτ denote the the prior
probability of type τ. In the baseline setting I assume φτ = 1/3 for all τ ∈ T .

18A promisee observes two times the same promise picks either with equal likelihood, formally
a(p1, p2) = .5 if p1 = p2.
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Define x0(τ) := argmaxx 1− x+α f (x) as the natural provision of type τ. For
simplicity write x0(τg ) as x0 and x0(0, ·) as x0 = 0. Denote a promisor’s optimal
provision of quality,

x∗(p, τ) := argmax
x

u(x, p, α, ρ).

Denote the degree of promise-fulfillment κτ(p). Thus x∗(p, τ) = κτ(p) · p. Finally,
I make the following assumption.

Assumption 3 () The parameters are such that,

φτg

φτg + φτl
x0 ≥ x∗(x0, τℎ).

The assumption implies that type τℎ breaks any promise of x0 or more.
To define an equilibrium I introduce more notation. Let sτ denote the mixed

strategy with regard to promises of promisor type τ and s the strategy profile of
all types. That is, sτ(p) is the probability that type τ promises p. Let µ denote the
system of beliefs of the promisee. When the promisee observes a promise p, let
µ(τ |p) denote the promisee’s belief about the probability that promise p is coming
from type τ. Given beliefs and a promise p I can write the promisee’s expected
quality selecting that promise as E

[
x
��p, µ] = ∑

τ∈T µ(τ |p) · x∗(p, τ).
We denote the expected utility of a promisor τ as E[u(p, τ, a, ρ)|s, a], where

s represents the strategy of the competing promisor. In a Perfect Bayesian Equi-
librium (PBE) a promisor’s choice of quality-provision is optimal given the own
promise and type, and the promise strategy maximizes expected utility given the
promisee’s strategy. The promisee’s strategy maximizes expected utility given
the promisee’s associated beliefs, and these conform with Bayes’ rule whenever
it applies. More formally, (s∗, x∗, µ∗, a∗) form a PBE if and only if the following
conditions hold.

i For all τ ∈ T and p ∈ [0,∞), x∗(p, τ) = argmax
x

u(p, x, τ).

ii For all τ ∈ T, if s∗τ(p) > 0, then p ∈ argmax
p

E[u(x∗, p, α, ρ)|s∗, a∗].

iii For all p1, p2, a∗(p1, p2) = arg max
a(p1,p2)

E
[
x
��p, µ] · a(p1, p2) + E

[
x
��p, µ] · (1 −

a(p1, p2)).
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iv For all τ ∈ T and p ∈ [0,∞),

µ∗(τ |p) =
P r (τ) · s∗(p, τ)∑
T P r (τ) · s∗(p, τ)

,

if
∑
T

P r (τ) · s∗(p, τ) > 0,

and
µ∗(τ |p) is any probability distribution on T otherwise.

1.3 Analysis

This section describes the Perfect Bayesian Equilibria of the model and refines them.
Let p0 describe the promise for which type τg receives zero ex-post utility, the
highest promise this type would consider. The following proposition establishes
that any promise lower than or equal to p0 can be the sole equilibrium promise in
a Perfect Bayesian Equilibrium.

Proposition 1 For every promise p in
[
0, p0

]
, there exist beliefs such that the follow-

ing strategies form a Perfect Bayesian Equilibrium,

s∗τ(p) = 1 for all τ,

a∗(p1, p2) =


1 if p1 = p and p2 , p;
0 if p1 , p and p2 = p;
0.5 otherwise,

x∗(p, τ) as defined in Equation (1.2) for all τ.

Proof. Consider any promise p∗ with s∗τ(p∗) = 1 for all τ. The following beliefs,

µ(τl |p) =
{
φτl if p = p∗;
1 if p , p∗,

µ(τℎ |p) =
{
φτℎ if p = p∗;
0 if p , p∗,

µ(τg |p) = 1 − µ(τℎ |p) − µ(0, 0|p),

obey Bayes’ rule. Given these beliefs, the expected quality implied by any other
promise p , p∗ equals zero. Hence, the promisee’s decision a∗(p1, p2) maximizes
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the promisee’s expected utility. Given the promisee’s decision, the following
strategy maximizes a promisor’s expected utility:

s∗τ(p) =
{
1 if p = p∗;
0 otherwise,

and x∗(p, τ) = argmax u(p, x, τ) as defined in Equation (1.2). �

The next proposition establishes that no separating equilibria exist in which all
types separate from each other by making distinct promises. The intuition is that
a promisee tries to avoid the bad type τl . Yet this type doesn’t face any cost to
mimic other promises thus always mimics the most successful promise in terms of
selection-probability. �

Proposition 2 There exists no fully separating equilibrium.

Proof. Suppose there is an equilibrium in which all types separate by making
a different promise. W.l.o.g. let type τl promise p ′. Then, by the fact that all
types separate, there exists a promise p ′′ > 0 made by one of the other types with
p ′′ , p ′. For any promise p ′, type τ ′ provides quality x0 after selection. For any
promise p ′′, either type τg or τℎ provides x > x0. Since beliefs respect Bayes’ Rule,
µ(τl |p ′) = 1 and µ(τl |p ′′) = 0. Therefore, the promisee strictly prefers p ′′ to p ′.
But then a∗(p ′, p ′′) = 0 and type τ ′ profits from deviating to promise p ′′. Hence,
this cannot be an equilibrium. �

The model does admit semi-separating equilibria, however. In these, types τg and
τl promise quality pH and τℎ separates to a lower promise, pL. The promisee
prefers pH over pL and selects the latter only if pH is not available. Proposition 3
establishes this kind of equilibrium.

Recall that φτ denotes the probability that nature draws a candidate of type τ.
Since the promisee prefers pH , the likelihood to get selected with either promise
is,

S(pH ) = 1 − 0.5
(
φτg + φτl

)
,

and,

S(pL) = 0.5 − 0.5
(
φτg + φτl

)
.

Define,
S(L/H ) = S(pL)/S(pH ) = 0.25.

The following proposition establishes the existence of semi-separating equilibria.
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Proposition 3 For all pL and pH such that,

i . u
(
x∗, pH , τg

)
≥ u

(
x∗, pL, τg

)
· S(L/H ),

ii . u
(
x∗, pH , τℎ

)
≤ u

(
x∗, pL, τℎ

)
· S(L/H ),

iii . x∗(pH , τg )
φτg

φτl + φτg
≥ x∗(pL, τℎ),

there exist beliefs such that the following strategies form a Perfect Bayesian Equilibrium,

a(p1, p2) =


1 if p1 = pH and p2 , pH ;
1 if p1 = pL and p2 < {pH , pL};
0 if p2 = pH and p1 , pH ;
0 if p2 = p∗L and p1 < {pL, pH };
0.5 otherwise,

s∗τℎ (p) =
{
1 if p = pL;
0 otherwise,

s∗τl (p) =
{
1 if p = pH ;
0 otherwise,

s∗τg (p) =
{
1 if p = pH ;
0 otherwise.

Proof. Consider the following system of beliefs, which assigns correct probabilities
to each type when observing pH , pL and full probability to type τl when observing
any off-equilibrium promise,

µ(0, 0|p) =


0 if p = pL;

φτl
φτl +φτg

if p = pH ;
1 otherwise,

µ(τℎ |p) =
{
1 if p = pL;
0 otherwise,

µ(τg |p) = 1 − µ(τℎ |p) − µ(0, 0|p).

These beliefs follow Bayes’ Rule where applicable. By Condition iii, the promisee
prefers a promisor with promise pH over a promisor with pL given these beliefs.
Accordingly the promisee’s strategy is optimal. Given the promisee’ strategy, no
promisor type has incentive to deviate to another promise: Type τg maximizes her
utility by Condition i, type τℎ maximizes her utility by Condition ii, and type τl
makes the promise that yields the highest probability of selection, which is optimal
as the type faces no cost of promise-breaking. This concludes the proof. �
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Lastly, there exists semi-separating equilibria in which τℎ promises quality pL,
τl promises a higher quality pH , and τg mixes between both such that the promisee
is indifferent. In turn the promisee mixes such that τg is indifferent between both
promises. Define â as the probability distribution over promises pL and pH such
that τg is indifferent between either promise,

u
(
x∗, pH , τg

)
· â(pH ) = u

(
x∗, pL, τg

)
· â(pL).

And define ŝ as the probability distribution over promises pL, pH such that the
promisee is indifferent,

φτg · ŝ(pH ) · x∗(pH , τg )
φτl + φτg · ŝ(pH )

=
φτg · ŝ(pL) · x∗(pL, τg ) + φτℎ · x

∗(pL, τℎ)
φτℎ + φτg · ŝ(pL)

.

The following proposition establishes the existence of these semi-separating equi-
libria.

Proposition 4 For all pL and pH such that,

u
(
x∗, pH , τg

)
≥ u

(
x∗, pL, τg

)
,

there exist beliefs such that the following strategies form a Perfect Bayesian Equilibrium:

a(p1, p2) =


â(pH ) if p1 = pH and p2 = pL;
â(pL) if p1 = pL and p2 = pH ;
1 if p1 ∈ {pL, pH } and p2 < {pL, pH };
0 if p2 ∈ {pL, pH } and p1 < {pL, pH };
0.5 otherwise,

s∗τℎ (p) =
{
1 if p = pL;
0 otherwise,

s∗τl (p) =
{
1 if p = pH ;
0 otherwise,

s∗τg (p) =


ŝ(pH ) if p = pH ;
ŝ(pL) if p = pL;
0 otherwise.

Proof. Consider the following system of beliefs, which assigns correct probabilities
to each type when observing pH , pL and full probability to type τl when observing
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any off-equilibrium promise,

µ(τl |p) =


0 if p = pL;

φτl
φτl +φτg

if p = pH ;
1 otherwise,

µ(τℎ |p) =
{
1 if p = pL;
0 otherwise,

µ(τg |p) = 1 − µ(τℎ |p) − µ(τl |p).

These beliefs follow Bayes’ Rule where applicable and the promisee is indifferent
between a promisor with promise pH or pL. Hence, the promisee’s strategy
is optimal. Given the promisee’ strategy, no promisor type gains utility from
deviating to another promise: Type τg is indifferent between both equilibrium
promises, hence maximizes her utility, type τℎ prefers the lower promise, hence
maximizes her utility, and type τl promises the quality that yields the highest
probability of selection, which is optimal as the type faces no cost of promise-
breaking. This concludes the proof. No promisor can gain from deviation to an
off-equilibrium promise as these are never selected. �

In a nutshell, Propositions 1, 3, and 4 establish the existence of a wide range
of Bayesian Equilibria. In particular, any promise may be part of a pooling
equilibrium. This is driven by the fact that the Bayesian Equilibrium concept
allows promisees to have arbitrary beliefs about any promise never made in a
particular equilibrium. As a result, the Bayesian Equilibrium concept cannot make
strong predictions in this framework and hence is unsatisfactory. The following
section of this paper, applies Criterion D1 to refine the set of equilibria in order
to address this issue.

1.3.1 Refinement

This section refines the perfect Bayesian Equilibria by applying Criterion D1 of
Cho and Kreps (1987). As it turns out, the refinement eliminates all equilibria
except a range of pooling equilibria at the high natural action and above.

Let Û (τ) define the equilibrium expected utility of a promisor of type τ who
promises p̂ while the other types promise p̂−τ , and U (τ, a, p, p̂−τ) the expected
utility of a promisor of type τ who promises p, given the promisee strategy a
and the other types’ promise-strategies p̂−τ . Let MBR(µ, p) define the set of the
promisee’s mixed strategy best responses to p given beliefs µ. The set of all mixed
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promisee best responses strategies that make promisor type τ strictly prefer p to p̂
is

D(τ, p) := ∪µ{a in MBR(µ, p)|U (τ, a, p, p̂−τ) > ÛP (τ)}. (1.3)

Let D0(τ, p) be the set of best response strategies such that promisor type τ is
indifferent between p and p̂.

Definition 1 (Criterion D1) A type τ is deleted for strategy p under Criterion D1 if
there is a type τ ′ such that

{D(τ, p) ∪ D0(τ, p)} ⊂ D(τ ′, p)}.

Intuitively, a promisee belief regarding the promisor type a non-equilibrium
promise comes from satisfies D1 if the type deviates to this promise for the largest
set of promisee decisions, compared to all other types. An equilibrium satisfies
D1, if all assigned beliefs about non-equilibrium promises satisfy D1.

In the following I discuss how Criterion D1 reduces the set of equilibria.

Proposition 5 No semi-separating equilibrium satisfies Criterion D1.

Proof. I prove this by contradiction. First iI show that D1 eliminates all equilibria
in which one type entirely separates (as described in Proposition 3) which permit-
ted by D1. Second I show that D1 also eliminates the remaining semi-equilibrium
(described in Proposition 4).

Suppose that there exists an equilibrium in which one type separates from
the others with any two promises p ′, p ′′. Without loss of generality let p ′ be the
quality which the separating type promises.

(i) Suppose the equilibrium is such that type τl separates and promises quality
p ′. A promisee selecting this promise receives x0 = 0. For any p ′′ type τℎ provides
greater or equal quality and τg provides a strictly greater quality. Hence a promisee
strictly prefers any other promise p ′′ , p ′ for which µ(τg |p ′′) ≥ 0 to p ′. Hence
this is not an equilibrium.

(ii) Suppose the equilibrium is such that type τg separates and promises
promise p ′. The promise p ′ has to be selected with equal or lower probability
than p ′′, otherwise τl would deviate. Thus the promisee has to weakly prefer p ′′
to p ′. For any two promises p ′ < p ′′, types τl and τℎ provide a strictly lower
quality than τg , hence p ′′ > p ′ has hold. But then for any promise p ′′ there exists
a ε > 0 such that the promise p = p ′′− ε increases the ex-post utility of τℎ whereas
it doesn’t alter the utility of τl . This means the set of election probabilities at
which τℎ deviates to p is larger than the same of τl and Criterion D1 eliminates
type τl for p. Under these beliefs a promisee prefers p to p ′′ hence this is not an
equilibrium.
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(iii) Suppose the equilibrium is such that type τℎ separates and promises
promise p ′. Promise p ′ cannot be selected over p ′′ otherwise τl would make this
promise, too. At the same time τℎ has to prefer p ′ over p ′′ given the equilibrium
promisee strategy a. That means p ′ < p ′′. However then there exists a promise
p = p ′ + ε for an ε > 0 such that type τℎ is willing to diverge to that promise for a
selection probability less than twice than the probability with which a promisor
promising pL gets selected. For that probability type τl is not willing to diverge
from pH which means Criterion D1 deletes τl for p. Regardless of the promisee’s
beliefs about the other types, the promisee strictly prefers p to p ′. This means τℎ
prefers p to p ′, hence this is not an equilibrium. This concludes the proof that no
semi-separating equilibria in which one type separates completely survive criterion
D1.

Second, I prove that there exists no semi-separating equilibrium as described in
Proposition 4. Suppose the opposite. In such equilibrium τg is indifferent between
pL and pH , τℎ weakly prefers pL, and τl weakly prefers pH .

Then there exists a promise p ∈ (pL, pH ) such that τg is willing to deviate
to p for the largest set of promisee strategies a. To see this, note that τg gains
ex-post utility from promising closer to her natural quality provision x0 whereas
τl receives equal ex-post utility from all promises and τl gains ex-post utility from
promising less. Due to the difference in α · f (x), the marginal gains of τg and τℎ
are different with an exception of single promises in which the marginal utilities
crosses.

Given that, Criterion D1 requires the belief µ(τg |p) = 1. Under this belief the
promisee prefers p to pL and pL, pH are not an equilibrium. This contradiction
concludes the proof. �

The proposition establishes that Criterion D1 eliminates equilibria with
selection based on promises. Note however that this result partly depends on the
continuity of the promise space. If the promise space is discrete, D1 permits two
adjacent promises to form a semi-separating equilibrium of the kind described in
Proposition 4. In these equilibria τℎ promises the lower quality and τl the higher
quality. τg mixes between both promises such that the promisee is indifferent
and selects each promise with equal likelihood. These equilibria can explain the
findings of Casella et al. (2018), namely mixing between the promises ′5′ and ′6′
in the presence of completion.

Complementing the finding that separation is not possible in equilibrium,
Propositions 6 and 7 establish that a reduced set of pooling equilibria at a single
promise survive Criterion D1. The range of permissible promises starts at the
natural service quality of a motivated promisor, x0, and ranges to some higher
quality I denote as pmax .
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We define pmax = min{p̃, p̂}, where p̃ denotes the promise at which the
marginal ex-post utility from the promise relative to total ex-post utility is equal
for τg and τℎ , and p̂ is the promise at which the promisee receives the same
expected utility from a mixture of the types τg and τl at prior probabilities or τℎ
with certainty. Formally,

u ′p(x∗(p̃), p̃, τg )/u(x∗(p̃), p̃, τg ) = u ′p(x∗(p̃), p̃, τℎ)/u(x∗(p̃), p̃, τℎ),

and,
φτg

φτg + φτl
x∗(p̂, τg ) = x∗(p̂, τℎ).

Observe that, pmax < p0. Which means that the highest possible equilibrium
is lower than the highest promise τg would want to make.

Proposition 6 There exist beliefs satisfying CriterionD1 such that for p∗ in [x0, pmax ]

the following strategies form a perfect Bayesian (pooling) equilibrium:

sτ(p∗) = 1 for all t,

a∗(p1, p2) =


1 if p1 = p∗ and p2 , p∗;
0 if p1 , p∗ and p2 = p∗;
0.5 otherwise,

x∗(p, τ) as defined in Equation (1.2) for all types τ,

where pmax = min{p̃, p̂}.

Proof. We begin by showing that there exist beliefs satisfying D1 that support
this equilibrium. Let p∗ be any equilibrium promise in [x0, pmax ]. Consider a
downward deviation to any promise p ′ < p∗, by choice of pmax , type τℎ is the
type that gains highest expected utility from deviating to p ′. Accordingly, D1
deletes all other types, and promisee beliefs are µ(τℎ |p ′) = 1 for all p ′ < p∗. Under
these beliefs no one will deviate to ρ ′.

Secondly, consider any promise larger than the equilibrium promise p ′ > p∗.
Both τg and τℎ loose ex-post utility from increasing their promise, while τl does not.
Again D1 deletes these types for promisee beliefs and only the belief µ(τl |p ′) = 1
is permissible. Hence beliefs satisfying D1 support the equilibria. Finally, given
these beliefs a∗ is optimal and so is sτ(p∗) = 1, which concludes the proof. �

The next proposition establishes that CriterionD1 eliminates all other pooling
equilibria.
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Proposition 7 The equilibria described in Proposition 6 are the only equilibria that
satisfy Criterion D1.

Proof. First I show that there exist no pooling equilibria in pure strategies other
than described in Proposition 6. Suppose there exists an equilibrium with promise
p not in the set of equilibria E = [x0, pmax ]. For any p smaller than x0, the type
that gains highest ex-post utility from deviating to x0 is τg , hence the only belief
not eliminated by D1 is µ(τg |x0) = 1 which does not support p as equilibrium.
For any p larger than pmax , by construction of pmax , the type gaining most from
deviating to a marginally lower promise p ′ is τg . Again D1 eliminates all beliefs
other than µ(τg |p ′) = 1 thus p cannot be an equilibrium.

Second, consider equilibria that involve more than one promise and in which
all types mix with equal probabilities between the equilibrium-promises. To see
that no such pooling equilibrium exist, consider the utility the different types get
from winning with any two promises p1 < p2. Type τℎ receives higher ex-post
utility from the former, whereas τl receives equal ex-post utility from either. Thus,
both types cannot be indifferent between the two promises.

Third, consider equilibria that involve more than one promise in which
Promisor types mix differently between these promises. Without loss of generality
consider an equilibrium involving any two promises p1 < p2. As established
before, τℎ and τl do not mix between the same two promises for the same selection-
likelihood a(p1, p2). By Assumption 3 and 1 type τg has to mix to all involved
promises if any promise is above or equal to x0, otherwise there is a promise which
is strictly preferred by the voters. Assume this case first. Then there might be an
equilibrium in which the voters choose a to set τg indifferent, whereas τℎ strictly
prefers the lower promise and τl is indifferent or prefers the higher promise. As
τℎ strictly prefers the p1 there exists a promise p = p2 − ε for some ε > 0 such
that τg prefers deviation to this promise for a larger set of a than the other types.
Criterion D1 requires promisee beliefs µ(τg |p) = 1, hence they prefer p to p2 and
this cannot be an equilibrium. Now assume p1 < p2 < x0, type τg gains the most
ex-post utility from a marginal deviation to p = p2+ε for some ε > 0. D1 requires
promisee beliefs to be accordingly, hence this cannot be an equilibrium either. �

1.3.2 Benchmarks

This section discusses benchmarks against which to assess the equilibria with
competition. I refer to the equilibria from the model above as ’the predicted
equilibria’. I sketch the equilibria under the benchmark scenario and compare
them to the predicted equilibria in terms of selection (is any seller type more likely
to be selected?) and quality provision.
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No Competition

We start with a simple comparison to a game in which there is no competition. In
this case a buyer faces one seller and has no decision to make - she always selects
the seller.19 Accordingly, all sellers that face a cost of promise breaking, promise
their natural quality. The bad seller type promises anything and doesn’t keep the
promise. The buyer meets a random seller and selects them which means each
seller type gets selected with its prior probability. Thus the selection likelihoods of
each type is equal to the competition equilibrium. In contrast, the service quality
is lower in this benchmark scenario. The reduction is driven by the honest type,
who, in this scenario, provides zero quality, as compared to x∗(p∗, τℎ) in the game
with competition. Both other types provide equal quality.

Binding contracts

Here I consider a game with binding promises. In this case there is no difference
between the types τl and τℎ . Under binding contracts the buyer always wants to
select the seller who offers the highest quality. Let xmax

τ denote the quality for
which types τ ∈ {τℎ, τg } receive zero ex-post utility; this is the highest quality type
τ offers. Let xmax

g > xmax
ℎ . This is the more plausible parameter configuration.20

In equilibrium, τl and τℎ promise at pmax
ℎ . As τg has a φτl + φτℎ probability of

running against one of the other types, the type does not offer pmax
g . Instead type

τg mixes over an atomic distribution over (pmax
ℎ , pℎi g ℎe s t ], where pℎi g ℎe s t is the

promise at which the expected utility under certain selection by the buyer equals
the expected utility with promise pℎi g ℎe s t and selection probability φτl + φτℎ .

Under binding contracts, the quality provided to the promisee is larger than
in the predicted equilibria - any promisor provides a quality at or above xmax

ℎ
which is larger than the highest quality provided in the predicted equilibria. In
addition positive selection of τg occurs, whereas τl and τℎ both are selected with
an equal smaller likelihood (See Table 1.1).

Perfect information

Regard a game in which all sides have perfect information. As buyers have perfect
information, they always select the seller who, given type and promise, provides
the highest quality. As sellers have perfect information as well, they know which

19This also covers the case that the buyer has an outside option of 0, but no preferences e.g. regarding
fairness.

20If f (x) is negative for high values of x - a case that is generally compatible with this model - xmax
ℎ

can be larger than xmax
g . As an example think of a setting in which τg is motivated to fulfill a

quality norm but unmotivated to provide (much) higher quality than the norm prescribes. This
has some resemblance to the assumption about the 50-50 norm in Andreoni and Bernheim (2009).
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type they compete against and hence condition their choice of promise on their
competitor’s type. Let pmax

τ denote the promise for which types τ ∈ {τℎ, τg }
receive zero ex-post utility; this is the highest promise that type τ considers. Let
pmax
g > pmax

ℎ as this is the more plausible parameter configuration.21
In equilibrium, the two honest sellers types promise their natural quality if

they compete against a bad seller and the buyer selects them with certainty. If
an honest type runs against a buyer of the same type, both promise pmax

ℎ and
the buyer selects either one. If the honest type runs against a the good type, τg
’out-promises’ τℎ . Type τℎ makes any promise equal or lower than pmax

l and τg
promises pmax

l . If two good sellers run against each other, both promise pmax
ℎ .

Finally the bad seller makes any promise, is selected only if both sellers are of that
type.

Table 1.1 displays the selection likelihood of the three types in the game with
binding contracts, the game with perfect information, and the baseline model. In
the perfect information scenario, the buyer selects the good type more often and
the bad type less often than under complete information.

Table 1.1: Comparison selection likelihood in benchmarks and predicted equilibria

Event Perfect Info Binding Prom
Pred.
Equilibria

Selection τl φ2τl 0.5(φτl + φτℎ )
2 φτl

Selection τℎ φ2τℎ + 2φτℎ φτl 0.5(φτl + φτℎ )
2 φτℎ

Selection τg 0.5(φτl + φτℎ )
2 (2φτl + 2φτℎ + φτg )φτg φτg

In contrast the impact of information of the quality provision is more am-
biguous. Type τl does not change the provided quality of 0. Type τg provides
higher (when competing with τg , or τℎ ) or equal (when competing with τl ) quality
compared to the under complete information. Finally, τℎ provides higher quality
(when competing with τℎ ) or worse quality (when competing with τl ). This does
not permit a clear comparison regarded the average quality as it depends on the
parameters whether average quality increases or decreases.

21As described in Footnote 20, there are parametrization of the model for which pmax
ℎ can be larger

than pmax
g .
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1.4 Experimental Design

The experiment consists of two parts and a concluding questionnaire. Participants
in the experiment play both parts in random order. In each session half of the
participants starts with Part A and the other half starts with Part B. For simplicity
I call the group who starts with Part A ’treatment 1’ and the other group ’treatment
2’. Note that this is primarily to control for order effects and not for treatment
comparison.

Part A - Dictator Game

Participants are randomly matched with a partner. Each pair plays a one-shot
dictator game with a multiplier. The sender receives an endowment of 100 points
and decides how to split this endowment between herself and a receiver. The
receiver gets no points apart from those the sender decides to assign to her and
cannot pursue any action. To avoid a single focal point at the equal split of fifty
points, each point the sender sends to the receiver is doubled.

I use the strategy-method. All subjects make a sender decision and the com-
puter randomly determines who becomes a sender after all decisions are made.
Participants learn about the outcome from Part A only at the end of the experiment
after both parts are concluded.

Part B - Promise Game

This part of the experiment is repeated 10 times. Participants interact in a group
of three and are rematched with two random participants in each round. In each
group one person is assigned the role of a receiver and two the role of senders.

The receiver is asked to choose one of the two senders to play a dictator game
with. The dictator game itself is equivalent to the one described in Part A. The
sender who is not selected does not participate in the game and receives no points.
Before the receiver makes her selection decision, both senders are asked to make a
non-binding promise regarding the amount of points they will send to the receiver
if they get selected. Participants enter their promise as a number into the computer
interface. The promises are displayed to the receiver before the receiver makes
the selection decision. After senders indicate their promise, they decide about the
amount they actually want to send. This decision gets automatically implemented
if they are selected as sender.

Again, I apply the strategy method. That means I ask all three participants
to make both sender and receiver decisions. First all participants make promises,
then they decide the amount to give and finally all participants see the promises
of their two group-members and make a selection-decision. After all participants
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make these decisions their roles are randomly assigned by the computer, and the
respective decisions are automatically implemented.22 Finally each participant
learns what role they had in that turn, what the promises were in their group,
who got selected and what the selected sender actually sent. Figure 1.1 displays
the set-up of the experiment.

Figure 1.1: Timeline of the experiment.

promises

dictator game
treatment 1 decision

selection

implement &
display results

repetition

dictator game
treatment 2

For the payment, one of the eleven rounds is selected at random and all
participants receive 10 cents (USD) for each point they earned during that round.
In addition, each participant receives $10 for their participation.

Questionnaire

In the end of the experiment, participants answer a six-item questionnaire with
the following questions.

• What is your age?

• What is your gender?

• What is your major?

• Did you incur any problems or questions during the experiment that could
not be resolved? If yes please describe!

• What was your rationale for the height of the promises you made?

• What was your rational for selecting the promises you selected?

The questions are not intended for a part of the analysis but as a control that
recruiting and the experiment work as intended (i.e. subjects consistently reason
in an unexpected way.).

22The motivation for using the strategy method is twofold. Firstly, the method allows to compare
selected to non-selected senders. Secondly, it enables participants to understand and learn learn
faster, if they have to think about both sides of the game.
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IRB and Pre-registration

The project has been reviewed and approved by the IRB of the University of
California San Diego. The registered project number is 180290. The experiment
has been pre-registered before conduction at the AEA RCT Registry with the
ID AEARCTR-0002952. The primary analysis in this paper follows the pre-
registrationwith the exception of Table 1.4. The table has been added to the analysis
to after pre-registration and should therefore only regarded as supplementary. The
part of the analysis specified as exploratory in the pre-analysis plan has been moved
to the appendix of this paper.

Conduction of the Experiment

We conducted the experiment in the beginning of May 2018 at the Incentives Lab
at Rady School of Management, UCSD. In total 155 participants took part in the
study over 14 sessions.

1.5 Hypotheses

This section spells out the hypotheses that I test in the experiment. The first
hypothesis investigates pooling of promises. In the equilibria of the model sellers,
senders in the experiment, pool their promises at a single service quality weakly
above the natural quality provided by a motivated type. While it is unlikely in an
experiment to achieve perfect pooling at a single promise, I except a significant
share of the participants to promise the same amount of points and the distribution
of promises to be single peaked around this promise. I expect this amount to be
equal or larger than 33 points and that this does not differ for selected or non-
selected senders. To investigate this hypothesis I will rely on graphical inspection
of the distribution of promises.

Hypothesis 1 (Pooling Hypothesis) Most senders in a session promise a similar
amount of points.

As a result of the predicted pooling of promises, the model predicts that
participants are not able to select better senders in equilibrium. To investigate
this hypothesis I will test if the average giving of selected senders differs from the
average giving of non-selected senders.

Hypothesis 2 (Selection Hypothesis) Onaverage, selected senders do not givemore
than non-selected senders.
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Finally, the model predicts that senders give more to the receivers than they
would have done in absence of promise competition. To investigate this hypothesis
I test whether giving in the first period of the promise game is higher than giving
in the dictator game.

Hypothesis 3 (Giving Hypothesis) On average, senders give more in the promise
game than in the dictator game.

1.6 Experimental Results

Start with the promises over the ten rounds of Part B of the experiment. Figure
1.2 displays the density of the selected (darker shade) and non-selected (lighter
shade) promises by round.23

Figure 1.2: Density of promises selected and non-selected by round.

Notes: Density plot of the promises for each round of the promise game. Separated
by selected and non-selected senders. Gaussian kernel with a bandwidth of 4.

The figure shows that the distribution of promises in the first two rounds of
the experiment is double peaked with one peak at 33 and the other at 50 points.
Furthermore, the distribution of selected and non-selected promises differ; the
former have a higher density around 50 whereas the latter have a more density

23Figure 1.7 in Appendix B.1 displays the distribution of promises in a histogram.
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around 33. As a result, the promises that didn’t get selected are lower on average.
This pattern vanishes after the first three rounds of the experiment, mostly because
both selected and non-selected senders promise around 50 points. Accordingly,
the distributions approach each other and become single peaked around 50 points
and very similar after the first three rounds. This suggests that participants - after
the first few repetitions - do indeed pool their promises and that selected and
non-selected senders are indistinguishable by their promises.

Figure 1.3: Density of adjusted promises selected and non-selected by round.

Notes: Density plot of the adjusted promises for each round of the promise game.
Separated by selected and non-selected senders. Gaussian kernel with a bandwidth
of 4. Promises are adjusted such that the modal promise is 50 for each round of an
experimental session. I define the modal promise as the promise that includes the
largest number of other promises in a 5 point radius. To adjust the promises, I add
or subtract a fixed amount to the promises of each round of a session such that the
modal promise is 50. If the modal promise is not unique I adjust such the average
mode to 50. The idea is pre-specified in the pre-analysis plan.

Figure 1.2 displays substantial variation in the height of the promises partici-
pants make. This variation might stem from two sources. Firstly, variation within
sessions, this variation suggest that participants do not pool perfectly at a single
promise but rather mix around a promise of 50 points instead. Secondly, variation
across sessions, meaning that participants pool perfectly at a single promise, yet
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this promise differs from session to session. In Figure 1.2 these two sources of
variation are indistinguishable. To distinguish both explanations, I adjust promises
by adding or subtracting a fixed amount to the promises in each round of each
session such that the modal promise of each session is precisely at 50 points without
changing the variance within a session. I define the modal promise as the promise
that includes the largest number of other promises in a 5 point radius.24 The
adjusted promises are deviations from the modal promise of a session in each
round and thus display variation within session exclusively.

Figure 1.4: Height of average modal promise and share promising at mode.

Notes: The line indicates the share of promises that are within 5 points from the
modal promise(s) of their session in a particular round. The bars indicate the
height of the average modal promise.

Figure 1.3 displays the density of selected and non-selected adjusted promises.
Notably the densities are more focused around 50 and fairly stable across all periods.
The variation that is present in Figure 1.2 but not in Figure 1.3 is due to different
promises across sessions whereas the variation that remains visible in Figure 1.3

24If the modal promise is not unique I adjust such the average mode to 50. The idea was pre-specified
in the pre-analysis plan, yet the plan did not specify how to deal with situations in which more
than one modal promise exists. The highest and lowest of these promises are always within a
range of 7.5 points and usually within 5 points of each other and the result don’t change much if
one takes the maximum, average, or minimum of these as the mode however.



28 PROMISES, SIGNALS, AND THE SELECTION OF LEADERS

is due to different promises within sessions.25 The difference in variance suggests
that a major part of the variation in promises observable in Figure 1.2 is indeed
due to different promises in different sessions.

To investigate the share of promises that pool, Figure 1.4 displays the share
of promises around the mode as a red line and the height of the average mode as
bars for each repetition of the promise game. The figure demonstrates that the
percentage of participants promising at the mode is relatively stable around 50%.
In contrast the height of the average modal promise increases over the first rounds
from 37 to around 50 points and becomes stable only in the second half of the
experiment.

In the pre-analysis plan, I outlined three criteria that would support the idea of
participants pooling their promises: Firstly that about at least 60% make a promise
within 5 points of the average mode, secondly, the distribution of promises is single
peaked, thirdly, that these criteria hold also if only looking at those promises that
got selected. As Figure 1.4 shows, the share of participants promising at the mode
is slightly smaller, around 50%. However the distribution of promises is single
peaked and focuses on that promise. In conclusion there is evidence in favor of
the pooling hypothesis of promises, albeit with some reservation regarding the
idea that participants only make a single promise.

Finding 1 The distribution of promises is single peaked around 50 points after the
first two rounds of the experiment, with a stable share of participants promising close to
the modal promise of their session. Over the entire duration of the experiment there is a
substantial variation in promising behavior, suggesting that participants pool around
but not precisely at a particular promise.

In order to test H2, I first provide an overview over the giving-behavior and
then proceeds to test whether senders selected differ from non-selected senders.
Due to the strategy method, I observe the giving decisions of all participants
regardless whether they got selected. Notably, the amount participants sent is
sharply decreasing over the rounds. In the final round the average amount sent is
52% of the average amount sent in the first round. Figure 1.5 displays the density
of the sending decisions for all 10 rounds by selected and not-selection senders.
In the first rounds, the distribution of selected senders has three spikes, one at 50
and one around 33 and a much smaller one at 0 points. This contrasts with the
distribution of non-selected senders, which has mainly two spikes, a large one at
33 and a smaller one at 0. The difference in distribution reflects the fact that in the

25Figure 1.8 in Appendix B.2 displays the distribution of adjusted promises in a histogram.
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Figure 1.5: Density of amount sent by round and selection.

Notes: Density plot of the amount sent by participants for each round of the
promise game. Separated by selected and non-selected senders. Gaussian kernel
with a bandwidth of 4.

first two periods selected senders often promised 50 points whereas non-selected
senders promised 33 more often.

Over the ten periods, the number of senders giving 0 points increases steadily
while the number of senders giving 50 decreases. At the same time the difference
between selected and non-selected senders nearly disappears in line with the hy-
pothesis that participants pool their promises. In period 9 the distributions only
show two spikes, one at 0 and one around 33 points and the distributions are very
similar for selected and non-selected senders.

The development of sending decisions, in combination with the distribution
of promises displayed above, suggest that over the course of the experiment the
norm of living up to ones promise erodes. Some participants however continue to
share the amount that leads to an equal ex-post distribution of points.

Table 1.2 displays the average amount promisors send each by round, and
breaks the amounts down into giving by selected and non-selected promisors.
The table shows that the overall giving of senders decreases every round of the
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Table 1.2: Amount given by round

Round Senders
all selected not-selected

Difference
t-statistic p-value

1 35.883 38.353 33.007 2.116 0.035
2 32.349 36.490 29.163 3.054 0.002
3 28.970 30.654 27.222 1.443 0.150
4 28.361 31.667 26.549 2.019 0.044
5 27.762 29.536 26.052 1.284 0.200
6 27.135 25.588 28.660 -1.136 0.257
7 25.623 23.575 27.843 -1.659 0.098
8 23.968 22.131 25.869 -1.434 0.153
9 21.565 20.686 21.549 -0.358 0.720
10 18.663 21.046 17.170 1.664 0.097

Notes: The table displays the amount senders give in the promise game by round. The different
columns represent all senders or only those who got selected or did not. The final two columns
display the test statistic and p-value of a two sided t-test.

experiment and particularly so in the first two turns.26 Turning towards differences
between selected and non-selected promisors, selected senders give significantly
more (at the 5% level) than the the non-selected senders in rounds 1, 2, and 4.
In all other rounds the amounts do not differ significantly. This is in line with
the finding that both promises of senders differ by selection status in the first
rounds but equalize after four rounds. I conclude that a selection of more generous
senders based on the promise is not possible if the senders are experienced. A
positive selection of more generous senders occurs with the unexperienced senders
in round one and two in contrast.

Finding 2 After the first four rounds of the experiment, selected senders do not send
significantly more than their non-selected senders.

To investigate the third prediction (H3), namely that participants send more
points to the receiver in the promise game than in the dictator game, I need to
compare the giving in the promise game to giving in the dictator game. Figure 1.6
displays the average points given for each round of the promise game as well as for

26The average amount sent in round 10 is only 52% of the amount sent in round 1. In the pre-analysis
plan I said that the analysis should focus on the first period if the amount decreases by more than
50%. Even-though the decrease is almost as large I think an analysis of all turns is interesting and
meaningful.
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the dictator game. The first bar represents the average giving of participants who
played the dictator game first and the last bar the average amount for participants
that played the dictator game last.

Figure 1.6: Density of adjusted promises selected and non-selected by round.

Notes: Bar graph displaying the mean giving of the participants in each round of
the promise game and the dictator game. The dictator game giving is separated by
participants who played the dictator game before (Round 0) and after (Round 11)
the promise game.

The figure shows that participants give around 30 points on average in the
dictator game regardless whether they play the game in the beginning or the end
of the experiment. In the first two rounds of the promise game participants give
more than in the dictator game, regardless of treatment. However, the amount
participants give in the promise game decreases over the repetitions of the promise
game and from the fourth round onwards participants give less in the promise
game than they do in the dictator game. Perhaps surprisingly the amount partici-
pants give in the dictator game in the end of the experiment is much higher than
the amount participants give in the last round of the promise game. Moreover,
strikingly average giving in the dictator game does not differ at all by the timing of
the game (p-value 0.9275). This pattern resembles the restart effect that previous
literature finds in a repeated public good game.27

27See Andreoni (1988).
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The difference between the development of the promise game and dictator
game behavior, makes a comparison of behavior in later rounds of the promise
game to the one-shot dictator game difficult. Factors that might not be present
in a one-shot game appear to change over the repetitions of the promise game -
as for example observing participants break their promise might induce negative
reciprocity or deteriorating norms of generosity.28 For that reason comparing
the average giving over all rounds of the promise game to the one-shot dictator
game seems likely to be uninformative and or at least biased. Hence, in the
preferred specification I compare the giving in the first round of the promise
game to the dictator game in Table 1.3. The table displays both a comparisons for
completeness and due to pre-registration.29 Note that this comparison includes
the giving decision of all participants regardless whether they got selected.

Table 1.3: Comparison promise and dictator game givings

Round Treatment
Mean sending
Promise Game Dictator Game

Difference
t-statistic p-value

all all 27.141 30.967 -2.086 0.039
1 all 35.745 30.967 2.417 0.017
1 1 36.667 31.123 2.291 0.025

Notes: Givings in promise and dictator game. Treatment 1 plays the dictator game
first. Paired and two-sided t-test.

Averaging over all rounds the participants give significantly less in the promise
game compared to the dictator game (3.8 points). In contrast the first round of the
promise game participants give significantly more (4.8 points) in the promise game
instead. As argued I regard the latter comparison as evidence that the promise
game, at least initially, does increase giving as predicted.

The model predicts that promise competition makes senders promise a higher
quality than they would otherwise provide, the higher promises in turn increase
quality provision of honest sellers. For the experiment that means the model
predicts that higher promises make honest participants give more than they had
in the dictator game. Table 1.4 provides a test of this predicted mechanism.30
The table displays a regression of the difference in giving between round t and
t − 1 on the according difference in promising. In other words given the overall

28Figure 1.9 in the appendix suggests that in particular those participants who give 50 points in
early rounds are those who decrease their giving subsequently.

29Both comparisons have been pre-specified in the pre-analysis plan.
30Note that this test was not specified hence should be regarded with as exploratory analysis.
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Table 1.4: Regression of change in giving on change in promising

∆t/t−1 Giving

(1) (2) (3)

∆t/t−1 Promise 0.265∗∗∗ 0.273∗∗∗ 0.282∗∗∗

(0.065) (0.065) (0.069)

Sqrt (∆t/t−1 Promise) −0.001
(0.001)

Constant −2.179∗∗∗

(0.207)

Individual FE X
Round FE X X
N 1,377 1,377 1,377
R2 0.075 0.091 0.115

Notes: Regression of difference of giving in round t to t −1 on difference of promise.
Round and individual fixed effects. Clustered standard errors (individual level) in
parenthesis.
* p < 0.05; ** p < 0.01; *** p < 0.001.

decrease of giving, the table investigates whether a change in a sender’s promise
is correlated with an according change in a sender’s giving. As the table shows, a
change of an individuals promise by 10 points corresponds to a 2.65 point change
in the amount of points the participant sends to the receiver. At the same time the
negative intercept reflects the overall decrease of giving with on average 2.2 points
per round. Significance and size of the coefficient hold up when including round
and individual fixed effects and an additional squared functional form. In a further
investigation, Figure 1.1 and Table 1.6 both in the Appendix demonstrate that the
effect observable in this table largely stems from those participants who keep their
initial promise in the first round of the experiment. This group circumvents 2/3
of all participants.

Finding 3 (i) Participants send more points in the first round of the promise game
than in the dictator game. (ii) promises predict giving in all rounds of the experiment.
(iii) there is a restart effect between the last round of a promise game and a dictator
game.
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1.6.1 Who decreases giving in the promise game?

To provide a better understanding of the data, this section sheds light on the
decrease giving across rounds.31

Table 1.5: Regression of giving in t on giving and role in t − 1.

give

(1) (2)

Giving t − 1 0.678∗∗∗ 0.677∗∗∗

(0.031) (0.031)
Giving t − 1 Select Sender 0.111∗∗∗ 0.087∗∗

(0.019) (0.033)
Previous Role: Receiver −4.648∗

(1.912)
Previous Role: Selected Sender 1.294

(1.504)
Giving Selected Sender * Receiver 0.111∗

(0.049)
Giving Selected Sender * Selected Sender −0.032

(0.041)
Constant 4.052∗ 5.092∗

(1.809) (2.032)
Round FE X X
Individual FE X X
N 1,377 1,377
R2 0.493 0.499

Notes: Regression of giving in round t on giving in previous round. Individual
and round fixed effects. Clustered standard errors on individual level in parenthesis.
* p < 0.05; ** p < 0.01; *** p < 0.001.

Table 1.5 displays a regression of giving in period t on giving and the role of
the individual participant in period t − 1. The regression includes dummies for
round fixed effects and clusters standard errors on the individual level. The high
and significant coefficient of a participant’s own giving in t − 1 underlines that
participants’ decisions are relatively steady over different periods. In addition also
the amount given by the selected sender in round t − 1 has a significantly positive
coefficient. This indicates that participants - on average - react to the giving of
others and adjust their giving in the same direction. Specification (2) includes an

31This section has not been pre-registered and should therefore be seen as exploratory.
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indicator for the role a participant had in round t − 1 as well as an interaction
with the giving of the selected sender in that round. Interestingly, the interaction
between being the receiver and the giving of the selected sender is significantly
positive.

1.7 Discussion and Conclusion

This paper sheds light on two aspects of promise competition: Selection of better
sellers in the market based on their promises, and the how promise competition
affects promises and quality provision. The paper finds that promises are not
informative about seller-types, hence no selection occurs. However, some sellers
promise more than they would provide in absence of strategic concerns thereby
honest sellers increases their actual quality provision. In the experiment, senders
need a few repetitions until they pool their promises suggesting that it matters
whether sellers are experienced. Also the empirical evidence that promise compe-
tition increases giving is limited to the first round of the promise promise game as
the dictator game is one-shot.

The strong decline of the giving in the promise game is the main factor
that makes a comparison of later repetitions of the promise game to the one-
shot dictator game difficult. Over the 10 repetitions of the game, the amount of
points participants give to the receivers decreases by 48% in the promise game.
Previous literature documents a similar decline in public good games.32 The results
displayed in Table 1.5 in the exploratory analysis suggest that a mechanism similar
to conditional cooperation of participants documented in a public good game33
might be at work in this experiment. Here participants do not cooperate but
might follow a norm or moral rule that prescribes them to give points to the
receiver and keep their promise. Some participants never or always adhere to
that rule, but many participants conditionally adhere to it. Hence, if participants
observe others not to adhere to the rule they in turn will also decrease their giving.
Furthermore participants appear to reciprocate the action of a selected sender to
stronger degree when the action affects them directly (as the receiver) as compared
to a situation where they only observe the action (as a non-selected sender). This
paper also documents a restart effect in a dictator game following the promise
game. In spite of the fact that participants are informed that they play with the
same pool of participants, they give much in a dictator game than in the last round
of the promise game. In fact giving in the dictator game does not differ by the

32For example Isaac et al. (1984) and Plott et al. (1985). The study of Sass et al. (2015) provides
some evidence that behavior similar pattern in a repeated dictator game.

33For example by Brandts and Schram (2001), Croson (2007), Fischbacher and Gächter (2010),
Fischbacher, Gächter, and Fehr (2001), and Keser and Van Winden (2000).
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timing of the game (before / after the promise game). This appears similar to the
increase of contributions after restarting a public good game, first documented by
Andreoni (1988). In the light of this findings, I argue that only a comparison of
the first round of the promise game is meaningful. It is an interesting question
for future research whether giving in a dictator game decreases at the same rate
as in the promise game. It is possible that the observability of broken promises
triggers negative reciprocity to a larger extend than in a repeated dictator game,
thus that the positive effect of promise competition in the short term us turned
over in the long term. In conclusion I regard further empirical analysis of the long
term consequences of promise competition as an intriguing question for future
research.



1.A Appendix

1.A.1 Extensions to the model.

Existence of equilibria with four types

The main analysis is based on a the type-space Tal t = {(0, 0), (α, 0), (α, ρ)}. In this
section I add type τd = (α, 0) to the type-space. Call this type deceptive. This
section shows that the described pooling equilibria exist even with four types.
However,the upper bound of the range pmax may be different. I maintain the
assumption that each type is drawn with equal probability.

Recall that I define pmax = min{p̃, p̂}. As τd is equivalent to τl with regard
to marginal utilities, p̃ remains unchanged. However, p̂ now is such that,

φτg x∗(p̂, τg ) + φτd x0

φτg + φτl + φτd
= x∗(p̂, τℎ).

Observe that Assumption 3 implies that,

φτg + φτℎ
φτg + φτl + φτd

x0 > x∗(x0, τℎ).

It follows that p̂ > x0.

Proposition 8 The class of pooling Equilibria that passes Criterion D1 with type-space

Tb ase , also exists with type space Tal t , albeit the upper bound might be different.

Proof. Consider any pooling equilibrium described in Proposition (6). Both τd and

τl face no cost of promise breaking, hence are indifferent among all promises for

an equal chance of selection. That means both types deviate to any off-equilibrium

promise for exactly the same set of mixed best-replies by the promisee, D(τd, p) =
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D(τl , p) for all p. For that reason the type does not eliminate any beliefs that D1

permits in type-space T . Accordingly the set of beliefs supporting any of these

pooling equilibria still exist and the following beliefs follow Bayes’ rule and pass

Criterion D1,

µ(τl |p) =


φτl if p = p∗;

1 if p > p∗;

0 if p < p∗,

µ(τℎ |p) =


φτℎ if p = p∗;

1 if p < p∗;

0 if p > p∗,

µ(τd |p) =


φτd if p = p∗;

0 if p < p∗;

0 if p > p∗,

µ(τg |p) = 1 − µ(τℎ |p) − µ(0, 0|p) − µ(τd |p).

The promisee-strategy is optimal under the new type space as long as p ≤ p̂. Given

the promisee-strategy, the promisor strategy is optimal,too. �

Discussion of Assumption 3

In the model, the existence of equilibria rests partly on Assumption 3. The
assumption ensures that the expected quality from a promise that both τg and τl
make is higher than the quality from any lower promise exclusively made by type
τℎ . If that is not the case, thus the assumption is violated, and the likelihood of
type τl is sufficiently large, all pooling equilibria are eliminated by Criterion D1
since promisee prefer to elect a lower promise that is made by τℎ exclusively under
these circumstances. The following proposition establishes this.

Proposition 9 Consider a promise p ≥ x0 such that
φτg

φτg +φτl
x∗(p, τg ) < x∗(p, 0, ρ).

There is no equilibrium that survives Criterion D1 in which this quality is promised

with positive probability.
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Proof. We prove this by contradiction. Suppose there exists an equilibrium that

survives D1 in which a promise p ≥ x0 such that
φτg

φτg +φτl
x∗(p, τg ) < x∗(p, 0, ρ), is

made with positive probability. Proposition 6 and 7 establish that then this must

be a pooling equilibrium in which sτ(p) = 1 for all τ in T. In such equilibrium

type τℎ and τg have a larger ex-post utility if they get selected with p ′ = p − ε

for some ε > 0. In contrast type τl receives exactly the same ex-post utility

with either promise. Hence, Criterion D1 eliminates type τl for promise ρ ′ and

the beliefs µ to be accordingly. Regardless which other type survives this means

E[x |p ′, µ] > E[x |p, µ] such that the promisor prefers p ′ to p. Accordingly p

cannot be a promise made in equilibrium which contradicts the assumption. �

That means that relaxing Assumption 3 reduces the set of pooling equilibria that
survive criterion D1 up to the point that no pooling equilibrium remains. In other
words, if too many bad types are in a market that can lead to a break-down of all
equilibria.

Similarly equilibria could break down if the fixed cost of promise-breaking is
high enough such that τℎ keeps all potential equilibrium promises. As this type
gains the most from downward deviation to a lower promise, D1 requires the
promisee to belief such promise comes from τℎ but that eliminates any equilibrium
as τℎ keeps that promise.

While it is conceivable that a too large amount of bad types destroys any
equilibrium, it imight seem undesirable that the existence of equlibria depends on
the fact that the honest type has a low enough cost of promise-breaking. In the
following I address this concern by demonstrating that introducing an additional
type with an intermediate level of motivation to the model allows for equilibria
in which the intermediately motivated and honest type keeps the equilibrium
promise while the unmotivated and honest type breaks it.

Assume a type ( Ûα, ρ) such that 0 < Ûα < α and assume that Ûα and ν are large
enough such that x∗(p, Ûα, ρ) for some p ≥ x0 while at the same time the natural
action of that type is lower than x0

Ûα,ρ
< x0τg .

Proposition 10 For Ûα large enough, there exist beliefs that conformwith Criterion D1

such that for p∗ in [x0, pmax ] the following strategies form a perfect Bayesian (pooling)
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equilibrium,

sτ(p∗) = 1 for all t,

a∗(p1, p2) =


1 if p1 = p∗ and p2 , p∗,

0 if p1 , p∗ and p2 = p∗,

0.5 otherwise,

x∗(p, τ) as defined in Equation (1.2) for all types τ,

where pmax = min{p̃, p̂}.

Proof. Once I show that D1 deletes the belief that type ( Ûα, ρ) for any deviating

from the equilibrium, the proof is equivalent to the proof of Proposition 6. To

see that consider any equilibrium promise p∗ and firstly consider any upward

deviation. Type ( Ûα, ρ) is clearly loosing ex-post utility from making a higher

promise, whereas τl is not, hence the former is deleted by D1 for any promise

p > p∗. Consider any deviation to a lower promise. Here ( Ûα, ρ) gains utility from

getting selected with a lower promise, as does τℎ . Whereas the former is keeping

her promise the latter is breaking it. It is straightforward to see τl gains more

from a downward deviation if Ûα is such that the marginal utility from motivation

off-sets the higher loss of utility from keeping a promise as compared to breaking it

optimally. Formally, for Ûα f ′x (x∗) > u ′p(p∗, p∗, τℎ) − u ′p(x∗, p∗, τℎ) D1 deletes ( Ûα, ρ)

and the rest of the proof is identical to the proof of Proposition 6.

We begin by showing that there exist believes permissible by D1 to support

this equilibrium. Let p∗ be any equilibrium promise in [x0, pmax ]. Consider a

deviation to any promise p ′ < p∗, by choice of pmax , type τℎ is the type that gains

highest expected utility from deviating to p ′. Accordingly, D1 deletes all other

types, and promisee beliefs are µ(τℎ |p ′) = 1 for all p ′ < p∗ which does not support



PROMISE COMPETITION 41

deviation. Secondly, consider any promise larger than the equilibrium promise

p ′ > p∗. Both τg and τℎ loose ex-post utility from increasing their promise, while

τl does not. Again D1 deletes these types for promisee beliefs and only the belief

µ(τl |p ′) is permissible. Hence beliefs permissible by D1 exist to support the

equilibria. Finally, given these beliefs a∗ is optimal and so is sτ(p∗) = 1, which

concludes the proof. �
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1.A.2 Supporting Figures and Tables

Histograms of promises of selected and non-selected senders

To complement the density plots shown in themain part of the paper, the following
two figures display show histograms of the promises in each round divided by
selection status. Figure 1.7 displays promises and Figure 1.8 adjusted promises.
The pictures confirm the findings from the density plots above. Promises are
centered around 50 and single peaked generally, except for the first two rounds
in which there are two peaks, one around 33 and one at 50 points. Notably the
adjusted promises are more densely centered around 50.

Figure 1.7: Density of promises selected and non-selected by round.

Notes: Histogram of promises for each round of the promise game. Separated by
selected and non-selected senders.

Comparison of promises and giving

This Figure provides a comparison of the density of the promises given and the
giving in the promise game. Notably densities are quite similar in the first round
of the experiment, but over the rounds of the experiment more participants break
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Figure 1.8: Density of adjusted promises selected and non-selected by round.

Notes: Histogram of adjusted promises for each round of the promise game. Separated
by selected and non-selected senders.Promises are adjusted such that the modal promise
is 50 for each round of an experimental session. I define the modal promise as the
promise that includes the largest number of other promises in a 5 point radius. To
adjust the promises, I add or subtract a fixed amount to the promises of each round of a
session such that the modal promise is 50. If the modal promise is not unique I adjust
such the average mode to 50. The idea is pre-specified in the pre-analysis plan.

their promise and give close to nothing to the receiver. Beginning from round 4
participants who give 50 in earlier rounds seem to drive the effect. At the same
time the distribution of promises does not change much. This suggests that the
effects stems from participants who become less inclined to life up to their promise
instead of changing promises. Moreover it is noteworthy that there is a fraction
of participants who give around 33 points throughout the entire experiment,
regardless of the distribution of promises. This could support the idea that these
participants are ’natural givers’ who give even if promises get increasingly less
followed upon.
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Figure 1.9: Density of promises and giving by round.

Notes: Bar graph displaying the mean giving of the participants in each round of
the promise game and the dictator game. The dictator game giving is separated by
participants who played the dictator game before (Round 0) and after (Round 11) the
promise game.

Initial promise-keepers drive effect in Table 1.4

This section shows that there is heterogeneity in how a change in a participant’s
promise correlates with a subsequent change in giving. In particular participants
can be divided with respect to their decision whether to keep their promise in
the first round of the experiment or not. Figure 1.10 displays a scatter plot of the
difference in promise between period t and t − 1 on the difference on giving for
each period, divided by participants who kept their promise in the first round
of the promise game and those who did not. For the group of initial promise
keepers a simple linear fit reveals a positive correlation in all but the two last
periods, whereas a change in promising does not correspond to a change in giving
for the inital promise breakers. To confirm the visual investigation, Table 1.6
investigates the same in an OLS regression identical to specification (3) in Table
1.4 but separated for the two groups of participants. The regression controls for
individual and round fixed effects and also allows for clustered standard errors on
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the individual level.

Figure 1.10: Change in promise and giving t/t − 1 by initial promise-keeping.

Notes: Scatter plot of the difference in the promise between round t and t − 1 on
the difference in amount given between round t and t − 1. Separated whether
participant kept or broke the promise in round 1.

The table shows that the correlation between a change in giving and promising
is close to zero for initial promise breakers and statistically insignificant. In contrast
the correlation is highly significant for initial promise keepers, on average a 10
point increase in the promise corresponds to a 3.5 point increase in giving.

Promise Breaking

Table 1.2 demonstrates that, with an exception for round 1,2, 4 of the experiment,
participants do not select senders who give significantly more (or less) to receivers
than the senders. This is in line with the finding that in later rounds of the
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Table 1.6: Regression of change in giving on change in promising by fulfillment of
promise in round 1

∆t/t−1 Giving
fulfillment of promise in round 1.

keepers breakers

∆t/t−1 Promise 0.345 0.110
(0.065) (0.065)

(∆t/t−1 Promise) sqrt −0.002 −0.002

Individual FE X X
Round FE X X
N 900 477
R2 0.157 0.050

Notes: Regression of difference of giving in round t to t −1 on difference of promise.
Regression (1) uses participants that keep their promise in round 1. Regression (2)
uses participants that break their promise in round 1. Round and individual fixed
effects. Clustered standard errors (individual level) in parenthesis.
* p < 0.05; ** p < 0.01; *** p < 0.001.

experiment selected and non-selected senders do not differ in their promises. This
section investigates whether the same also holds fr promise-breaking. The equilibria
of the model predict this, even though this hasn’t been the focus of the analysis.34

Figure 1.11 displays the share of broken promises by round. In accordance
with the decline in giving over the rounds of the experiment while promises first
increase and then remain stable, the share of broken promises increases from 0.346
in the first round to 0.752 in the last round. The increase in the share of broken
promise is largest between the first 3 rounds, which are the those rounds in which
many participants increase their promise (see Figure 1.9 in the appendix for a
comparison).

To test whether selected senders differ from the rest, Table 1.7 displays the
shares of broken promises by selection status and round. The table reports the
results of a two-sided test of proportions (chi-squared test) testing whether the
shares differ by select status. On average selected participants do not break their
promises with a different frequency than the other senders. This holds with an

34This has been pre-specified as exploratory analysis before the experiment.
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Figure 1.11: Share of broken promises by round.

Notes: Bar graph of the share of broken promises in each round.

exception is period 8, in which selected senders break the promise significantly
more often.

Attribution of Giving Increase

The model predicts that honest promisors who give litte in the dictator game drive
the higher giving in the promise game. In the pre-analysis I specify that I run the
following regression as exploratory analysis to investigate this,

∆i = α + βidi + εi,

where ∆i = si − di is the difference between the amount given in the dictator
game di and the average amount given over all rounds of the promise game si of
participant i, εi is the robust error term.

The following table gives an overview over the results of this regression. Albeit
the result confirms the prediction of the model, I caution that, in light of the high
R2 term, the result is likely to be an artifact of regressing the difference of giving
on the dictator game giving as the difference contains the dictator game giving. As
this part of the analysis is pre-specified, I still present the table below.
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Table 1.7: Share of broken promises by selection status and round

Round senders

all selected not-selected
Chi-2 test
p-value

1 0.346 0.359 0.294 0.273
2 0.490 0.523 0.477 0.493
3 0.621 0.667 0.588 0.193
4 0.660 0.654 0.654 1
5 0.686 0.693 0.686 1
6 0.699 0.739 0.660 0.170
7 0.706 0.719 0.706 0.899
8 0.699 0.778 0.641 0.012
9 0.778 0.797 0.784 0.888
10 0.752 0.725 0.771 0.429

Notes: The table displays the share of senders who break their promise by round
of the promise game. The last column displays the p-value of a test of proportions
comparing the share of broken promises by selected and not-selected senders.

Table 1.8: Regression difference in giving on dictator game giving

Avg. giving Promise - giving Dictator game

Giving Dictator game −0.715∗∗∗

(0.082)

Constant 18.322∗∗∗

(2.557)

N 153
R2 0.499

Notes: Regression of difference in giving between promise and dictator game on
giving in the dictator game. Robust standard errors in parenthesis.
* p < 0.05; ** p < 0.01; *** p < 0.001.
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Abstract

We experimentally test whether the need to self-promote one’s prosocialness in
order for others to become aware of it has an adverse effect on prosocial behavior.
In an experiment design resembling that of Ariely, Bracha, and Meier (2009), par-
ticipants can demonstrate prosocialness by engaging in a real-effort task to collect
money for charity. While we find that self-promotion in general is considered
negatively among participants, the results do not support the hypothesis that the
need for self-promotion adversely affects prosocial behavior in our experiment
setting. Our results weakly suggest that females are less likely to engage in self-
promotion and that a need to self-promote affects females’ prosocial efforts more
negatively than males’. The results suggest that social-image concerns may be less
important than previously thought in the “Click for Charity”-setting. In light of
our findings, we suggest improved methods for future research.
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2.1 Introduction

People commonly contribute to charity, volunteer to work for good causes, donate
blood, or engage in other activities that are to the benefit of others or to society
in general. A large literature has investigated common motivations for such
prosocial behavior. While prosocial behavior can arise from a genuine concern
for others, the literature has highlighted that other incentives are relevant as well.
For example Andreoni (1989, 1990) arged that people are more concerned with
undertakingmoral actions themselves than with actually attaining social goals; they
obtain a ’warm glow’ from the moral act. Other research has found that external
rewards such as pay, gift cards, and thank-you letters can encourage prosocial
behavior as well. Benefits from acting prosocially can also come in the form of
praise and prestige. In essence, actors can yield reputational gains by signaling
information about themselves to others (see e.g. Ellingsen and Johannesson, 2008).
In return, observers offer them praise, status, access to favorable relationships,
among other rewards (Barclay, 2004; Kahneman et al., 1986; Price, 2006; Stiff and
Van Vugt, 2008). As image motivation has been shown to be an important source
of prosocialness (Harbaugh, 1998), perhaps that is why charities for long have
offered visible recognition for donors, for example, pins and bumper stickers for
donations of the more casual size, and have named libraries and raised statues in
recognition of larger donations. However, rewards for donations, in particular if
monetary, can backfire. Extrinsic rewards can crowd out intrinsic motivation (see
Frey and Jegen, 2001 for a review). Similarly receiving extrinsic rewards such as
monetary remuneration can diminish the image rewards of acting pro-socially (see
e.g. Ariely et al., 2009; Bénabou and Tirole, 2006). The main reason is that the pro-
social action provides a less clear signal about the actor’s motivation That suggests
that self-promoting pro-social behavior can be double-edged. While someone may
experience reputational gains from telling others about his prosocialness, the true
intentions behind the agent’s decisions may come under suspicion. Given that
not only the agent but also those around him are aware of the positive effects
of being liked by others, spectators of this self-promoted sort of altruism may
discredit his actions merely as image-seeking and not truly altruistic. As opposed
to having an observer incidentally notice a good deed, actively self-promoting one’s
prosocialness potentially distorts the signal about one’s underlying motivation.
Berman et al. (2015) show that letting others know about one’s good deeds, what
they dub bragging, decreases the perception of prosocially others have about the
bragger. They term this as “the braggart’s dilemma” and indeed find observers to
be disapproving of self-promoted altruism. This trade-off between positive and
negative reputational effects could concern prospective prosocial actors and may
deter them from telling others of what they have done. With eliminated—or at
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least diminished—reputational gains, some may even decide to not act prosocially
(Bénabou and Tirole, 2006).

Using the “Click for Charity” design put forward by Ariely et al. (2009),
we allow participants to signal prosocialness by engaging in a repetitive task
(alternatingly pressing buttons) in order to generate money to the Swedish Red
Cross. Our two treatments differ in the way the behavior were presented to the
other participants in the room. In the auto-promotion condition, the ten (33%)
highest donations are called out and the associated participants are asked to stand
up in order to be recognized for their efforts. The ten highest donations are also
called out in the choice condition, but the participants in this group have to choose
whether or not they wish to be recognized. Knowing that others will understand
whether a person had chosen to self-promote his or her prosocial behavior or not.
We conducted the experiment with 216 participants at the Stockholm School of
Economics1

We find only weak support for our main hypothesis. Subjects resist self-
promotion, as only 35% in the choice condition chose to be asked to stand up
while 65% chose to remain anonymous. The self-promotion frequency for men
was 43%, while the same number for women was 27%. This difference is significant
at the 10% level. We also find women to be more affected than men by the choice to
self-promote, but cannot reject the null hypothesis of no difference at conventional
significance levels. Finally, we also find that participants perceive other participants
that self-promoted their efforts to be less socially desirable than i) participants
that were recognized, but did not actively make the choice to be recognized and
ii) participants that chose not to be recognized (both differences being significant
at the 1% level).

Despite finding in a post-experimental survey that choosing to self-promote
implies negative image effects in terms of how others rate the donors’ actions, we
cannot support ourmain hypothesis in this setting. As Ariely et al. (2009) underpin
their results with the assumption that they are chiefly explained by participants’
image concerns, we devote a segment to critically discuss their findings as ours
suggest that this assumption may be less robust than previously thought. We also
find tentative evidence to suggest that women react more negatively to the self-
promotion treatment than men do, and also find men to self-promote more often
than women. However, we see these findings principally as a direction for future
research rather than conclusive evidence of gender differences in this realm. The
remainder of this chapter is organized as follows: in Section II, previous research
is presented. Section III introduces the experimental design and procedure, our

1Most participants were undergraduate students at the time of the experiment, a few participants
studied for a master though none of them in economics.
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empirical strategy and a critical discussion of the experiment design. Results are
presented in Section IV. Section V discusses the findings and suggests direction for
future research, and Section VI offers a conclusion of the paper.

2.2 Experimental Design

We conducted a laboratory experiment where participants could collect money to
the Swedish Red Cross, using a design resembling that of Ariely et al. (2009). The
experiment was carried out at the Stockholm School of Economics (henceforth
SSE) during four sessions over a total of three days in April 2017. For each
session, we randomized participants into two separate rooms and treatment groups.
Participants had prior to the experiment been instructed to bring a smartphone,
which they were told to use in order to access an online survey. The survey was
programmed using the software oTree (Chen et al., 2016). We also conducted
a post-study with participants from the first study starting four days after all
sessions had been run to investigate whether our experiment design captured the
effects we were seeking with regard to our research questions. We completed and
registered a pre-analysis plan at the AEA RCT registry before the research project
was implemented. The pre-analysis plan outlined the experiment design, the
hypotheses and tests as depicted below, but did not describe the control variables
we use as robustness checks in our regressions. We introduced the control variables
to further examine if anything else than our treatment effect could have affected
the participants’ behavior.

2.2.1 Participants

A total of two-hundred sixteen students (one hundred thirteen women and one
hundred three men) participated in the experiment. All participants were given
a lunch voucher as an incentive to participate. The recruitment was primarily
targeted toward undergraduate students at SSE that had not attended courses in
behavioral economics, but due to a relatively small primary recruitment pool (ca.
700 students) we extended our recruitment to include students in the graduate
programs as well. The experiment was announced through emails sent out to all
students in our primary recruitment group, posts in university-related groups on
social media that are followed bymost students, and after lectures for undergraduate
students. As a result of not having enough sign-ups from the undergraduate
program for our final session, we also sent out an email to graduate students that
were attending courses in subjects other than economics. In total, there were
one hundred fifty-four undergraduate students, forty-eight graduate students and
fourteen exchange students participating in the experiment. Five participants failed
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to complete the survey and were thus excluded from the results. Eight participants
clicked less than 300 button pairs and also wrote in a comment section we included
that they had experienced problems that we have classified as “severe.” We used
this information for a dummy variable coded 1 if the participant had indicated
such problems (otherwise 0) which we used as a control variable in our regressions
as a robustness check.

2.2.2 Procedure

The participants received a random seat number in one of two rooms just before
the experiment started and were instructed to take their assigned seat, effectively
randomizing both the room and seat for each participant. Each room represented
one treatment group. We conducted the experiment for both treatment groups
simultaneously during all four sessions. All groups consisted of twenty-six to thirty
participants, except for one which consisted of twenty-three participants due to late
dropouts. In the rooms, the experimenters told the participants to remain silent,
read the instructions on the board in the room and to enter a link to a website that
directed them to our survey (see Appendix III for the complete instructions and
the survey). Participants were also asked to raise their hand in silence and wait for
the experimenter to approach them in case they had any questions. In the survey,
participants could choose to do a repetitive task (alternatingly pressing buttons)
for a maximum of 5 minutes to donate money to the Red Cross. The task was
implemented to allow participants to signal prosocialness through exerting a high
effort. Importantly, participants did not have to donate any money themselves:
they were instructed that we would donate money to the charity on their behalf.
The donation amount increased as the participants clicked more pairs of buttons
but with decreasing marginal returns, according to the following payment scheme:
0.25 SEK was donated for each of the first 100 pairs of button pressed, 0.188
SEK for each of the next 100 pairs, 0.094 SEK for each of the next 100 pairs,
0.047 SEK for each of the next 100 pairs, . . . , and 0.003 SEK for each pair above
700. The payment scheme had marginally decreasing returns as this was the
approach of Ariely et al. (2009), and we wanted to be as comparable to their
study as possible. The amount of button pairs pressed is a primary outcome
variable of this experiment. To test the hypotheses, the two treatment groups
differed in two respects. Firstly, the groups differed in whether participants could
choose to have their name associated with their donation or not, and secondly
in a follow-up question that was asked in the end of the survey. In treatment
group 1, participants were instructed that the ten individuals in the room with the
highest donations would have their name announced and be asked to stand up to be
recognized for their effort after everyone had finished the survey (hereby referred



SELF-PROMOTED ALTRUISM: LOOKING BAD BY DOING GOOD? 61

to as the “auto-promotion” condition). Participants in treatment group 2 were
instead instructed that the ten highest donations in the room would be announced
after the surveys had been finished, and each of the corresponding participants
would be able to choose whether they would have their name announced and be
asked to stand up in recognition for their effort (hereby the “choice” condition).
The frequency of self-promotion is another primary outcome variable of this
experiment. To ensure that the (non)-decision was common knowledge among all
participants and to remind the participants of the process post the clicking phase
of the experiment, treatment-specific instructions were together with the payment
scheme also presented on a board in the room during the entire experiment.
Separating the groups in this distinct manner allowed us to test the effect of self-
promotion on prosocial behavior in our specific setting. In the follow-up section,
participations in the auto-promotion condition were asked: “would you yourself
have donated a different amount if the participants with the ten highest donations
would have had the CHOICE whether they want to be recognized by name
or stay anonymous instead?” Participants in the choice condition were instead
asked if they would have donated more if “ALL” ten participants with the highest
donations would have been recognized by name. Answers to both questions were
collected using a 5-point Likert scale (1 =“less,” 2 =“somewhat less,” 3 =“same,”
4 =“somewhat more,” 5 =“more”). The aggregate responses to these questions
serve as a validation of our analysis regarding the main hypothesis and are presented
in Appendix IV.

2.2.3 Supplemental Parts of the Survey

Before beginning the donation process, participants were asked which gender they
identified with and were also asked to supply contact information to enable us to
contact them after the experiment. In order to establish there was an image value
associated with contributing money to the Red Cross, we asked participants what
they personally thought of “the Swedish Red Cross, its mission, and work,” and
also what they believed those around them thought (rated on a 1–10 Likert scale,
from 1 “strongly dislike” to 10 “strongly like”). We present the result from these
questions for the complete sample in Appendix IV. The answers to these questions
were also tested as control variables in our regressions. Participants could practice
the task by clicking buttons for up to ninety seconds before commencing the
actual task. We also asked four control questions to ensure that participants had
read and understood the instructions of the experiment. If the correct answer to a
control question was not provided, the screen displayed an error message and the
participant had to try again until the correct answer was given to be passed on to
the following page. The ten highest donations and names were announced per the
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treatment group and the choices of participants after all surveys in the room had
been completed, and the Red Cross was in receipt of the donations within a week
after all sessions had been conducted.

2.2.4 Post-study

Four days after the last session of the experiment had been held, we sent out a
survey by email to everyone that had participated in our study (see Appendix V for
the survey). The survey was designed with the program Qualtrics. Participation
was un-incentivized in a strict monetary sense, but we advertised that respondents
could access a debrief of the main-study and a summary of the results after all
questions of the post-study had been answered on the first page. One hundred and
forty-two participants (66% of the total in the first study) completed the survey.
In the survey, respondents were briefed about the two treatment groups and their
difference with regard to the (non)-choice of promotion. Respondents were asked
to rank the social desirability (-5 to +5 on an 11-point Likert scale) of a participant
whose donation was one of the five highest in the room and who beforehand knew
that if the participant’s donation was among the ten highest in the room he or she
i) would be left with no choice as to whether or not she would be recognized, and
was subsequently recognized when the donation process was over (a participant in
the auto-promotion condition, denoted “type 1” below) ii) would be able to choose
if she wanted to be recognized, and chose not to be recognized (a participant that
chose to remain anonymous in the choice condition, type 2) iii) would be able
to choose if she wanted to be recognized, and also did choose to be recognized (a
self-promoter in the choice condition, type 3). Respondents were also asked to
rate their own competitiveness on an 11-point Likert scale ranging from 0=”not
competitive at all” to 10 =”very competitive,” a measure which we implemented
for explorative reasons rather than to aid in testing our main hypothesis since this
measure was not included in our pre-analysis plan. By asking for respondents’
university registration number in both surveys, we could link the answers for 137
participants that completed the two surveys.

2.3 Empirical Strategy

2.3.1 Primary Hypotheses

The focus of the study is to test whether the need for an active choice to promote
one’s own prosocial activities for others decreases the social image value, and
thereby has an adverse effect on individuals’ prosocialness. Adjacent to this, we
also investigate self-promotion frequency.
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Hypothesis 1 Participants act less prosocially (donate less) if an active choice is needed
for the information about the behavior to become public as compared to an automatic
announcement. In our experimental setting, we thus expect participants to click less in
the choice condition compared to the auto-promotion condition.

To investigate this hypothesis we run the following OLS regression,

bi = β0 + β1Ci + β2OwnP eri + β3Ot ℎP eri + εi, (2.1)

where bi is the number of buttons clicked by individual i, Ci is a dummy coded 1
if participant i was faced in the choice condition group and 0 if not, OwnP eri
is participant i’s own perception of the Red Cross, Ot ℎP eri is participant i’s
belief about others’ perception of the Red Cross and εi are the robust (white
correction) standard errors. The latter two variables serve as control variables in
our robustness checks. We use a t-test to evaluate,

H0 : β1 = 0 against H1 : β1 , 0.

Wemeasure the self-promotion frequency to investigate whether some participants
are intrigued by the opportunity to have their prosocialness advertised to others,
while others are not. We see this as a robustness check: if all, or a vast majority of,
participants would choose to self-promote (not to self-promote), our setting may
not have captured the stigmatizing aspect of boasting about one’s prosocialness
(image-boosting aspect of appearing prosocial). Thus, we hypothesize that the
choice will not be unanimous, given multidimensional utility functions among
participants.

Hypothesis 2 A share of participants chooses not to disclose their identity in the choice
condition.

To investigate this hypothesis we conduct a t-test to evaluate,

H0 : sanon = 0 against H1 : sanon > 0, (2.2)

where sanon is the share of participants who choose to stay anonymous in the choice
condition. Considering the literature on prosocial behavior in public settings that
focuses on gender differences, we also test whether gender can explain a share of
the variation in our regressions. As the experiment was not primarily designed to
test gender differences, Hypotheses 3 and 4 should be seen as supplementary to
the two former hypotheses.

Hypothesis 3 The effect of the self-promotion choice treatment is heterogeneous be-
tween men and women.
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To investigate the hypothesis, we run the OLS regression,

bi = β0+ β1Ci+ β2M al e i+ β3Ci×M al e+ β4OwnP er i+ β5Ot ℎP er i+εi, (2.3)

where bi is the number of buttons clicked by individual i, Ci is a dummy coded 1
if participant i was in the choice condition group and 0 if not, M al ei is a gender
dummy being 1 if participant i is male and 0 if female, and Ci × M al ei is an inter-
action variable of the two dummies. OwnP eri is participant i’s own perception
of the Red Cross,Ot ℎP eri is participant i’s belief about others’ perception of the
Red Cross, and εi are the robust (white correction) standard errors. The latter
two variables serve as control variables in our robustness checks. We use a t-test to
evaluate,

H0 : β3 = 0 against H1 : β3 , 0.

Hypothesis 4 The self-promotion frequency differs between men and women.

Related to Hypothesis 2, we will also test for heterogeneity with regard to
gender for the self-promotion choice. We conduct a Pearson’s Chi-squared test to
evaluate,

H0 : smal e
anon = s f emal e

anon against H1 : smal e
anon , s f emal e

anon . (2.4)

2.3.2 Secondary Hypotheses

For the final hypotheses, we use the survey measures from the post-study. In
the survey, participants compared three different types of behavior and rated the
relative social desirability on an 11−point Likert scale from −5 to +5.

Hypothesis 5 Participants rate the behavior of participants who actively choose to
disclose her name as less socially desirable than . . .

A ...the behavior of a participant who had no choice but to be recognized.

B ...the behavior of a participant who chose to stay anonymous.

We investigate these two hypotheses by using t-tests of,

H0 : SD3,1
di f = 0 against H1 : SD3,1

di f , 0,

and

H0 : SD3,1
di f = 0 against H1 : SD3,2

di f , 0,

where SD3,1
di f and SD

3,1
di f are tje differences of the average ratings of (i) behavior type

3 and 1, and (ii) behavior type 3 and 2 as described in section 3.1.4), respectively.
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Our hypothess are that SD3,1
di f < 0 and SD3,1

di f < 0, which would mean that on
average the behavior of a type 3 participant is seen as less socially desirable than
the other two behaviors.

2.4 Results

Table 2.1: Descriptive Statistics of Clicks for Charity Between Groups

Dependent variable: Button pairs pressed

Treatment/Gender Mean 1st quartile Median 3rd quartile Std. Dev. n

Auto-Promotion 591.611 336.5 616.5 816.5 294.437 108
Self-Promotion Choice 600.66 341 640 875 292.883 103

Female 584.846 389 613.5 749 251.556 110
Male 608.208 300 679 913 333.215 101

Total 596.028 340 617 836 596.028 211

All participants that completed the survey are considered in the descriptive
statistics, graphs and other results presented. Eight participants reported severe
problems during the experiment. In Tables 2 and 4 we also include one regression
where the problem observations are controlled for by a dummy. As there is no
objective way to decide which observations to control for, we focus primarily
on the results where the eight observations are not controlled for. Descriptive
statistics are shown in Table 1, and results are presented in Table 2 and onward.

Hypothesis 1

In the first regression in Table 2 (1), we see that the effect of having to self-
promote in order to be recognized is insignificant at all meaningful significance
levels (p = 0.823). Furthermore, the R-squared is very low (0.000), meaning
relevant explanatory variables are missing. Controlling for participants’ own
perceptions of the Red Cross in (2) does not change the interpretation of the
self-promotion variable’s effect, but the control variable is itself significant at
the 10% level (p = 0.052). The control variable capturing how participants
thought others’ perceived the Red Cross is not significant in regression (3), but it is
correlated with the other control variable as that one instead becomes insignificant.
Controlling for the eight observations with problems in (4) reverts the treatment
effect from positive to negative but does not change the qualitative interpretation as
the self-promotion choice variable remains insignificant. The conclusion of these
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Table 2.2: The Effects of Self-Promotion on Clicking for Charity

Dependent variable: Button pairs pressed

(1) (2) (3) (4)

Self-Promotion
Choice

9.049 1.085 1.461 -7.886
(0.823) (0.979) (0.971) (0.841)

Own
Perception RC

22.68* 24.43 28.52*
(0.052) (0.154) (0.08)

Others’
Perception RC

-2.74 -9.668
(0.878) (0.572)

Constant 591.6*** 436.6*** 444.0*** 486.8***

Observations 211 211 211 211
R-squared 0 0.018 0.019 0.092
Control for Problems No No No Yes

Notes: Regression of the number of button pairs pressed on the choice to self-promote,
the own perception of the red cross, and others’ perception of the red cross. The last
specification controls for participants that reported problems during the experiment.
Robust p-values in parentheses.
∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1.

results is that the self-promotion treatment did not have any effect on how many
buttons participants pressed in the complete sample, and that this is consistent after
introducing various robustness checks. Thus, we cannot reject the null hypothesis.

Hypothesis 2 and 4

In the self-promotion condition 67 of the 103 participant chose to remain anony-
mous ( sanon = 0.65). Comparing this with the null hypothesis sanon = 0 results in
a t-value of −13.778, which is significant at the 1% level (p = 0.000). Comparing
decisions between males and females, 14 out of 52 females (26.9%, s f emal e

anon =

0.731) in treatment group two opted to be recognized, while 22 out of 51 males
(43.1%, smal e

anon = 0.569) chose to do the same. Testing the difference using a Pearson
Chi-Squared test yields 2.977, which is significant at the 10%-level (p = 0.084).2
Concluding, we find that a significant share of participants chose to stay anony-
mous and that men to a lesser extent than women chose to do so, a difference that

2If we excluded observations that reported a problem we would get p = 0.049.
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Figure 2.1: Self-Promotion Frequency Between Genders
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is significant at the 10% level. We thus reject the null hypotheses for Hypothesis 2
and 4.

Table 2.3: Self-Promotion Frequency

Female (n) Male (n) Chi2 test Total

Remained Anonymous 38 29 2.977* 67
Self-Promoted 14 22 -0.084 36

Total 52 51 103

Notes: Robust p-values in parentheses.
∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1

Hypothesis 3

Without any control variable, the difference between how many buttons males
and females pressed is insignificant as shown in Regression (1), where the dummy
variable Male is coded 1 for males and 0 for females. Introducing the self-promotion
choice variable and combining this with the gender variable to form an interaction
variable (2) does not result in significance for any of the variables in the regression.
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Table 2.4: Self-Promotion and Gender Effects on Clicks for Charity

Dependent variable: Button pairs pressed

(1) (2) (3) (4) (5)

Male 23.36 -31.3 -35.21 -35.01 -30.81
(0.569) (0.59) (0.542) -0.546 (0.582)

Self-Promotion
Choice

-44.97 -59.67 -59.26 -78.99*
(0.349) (0.208) (0.217) (0.099)

Self-Promotion
×Male

111.1 123.9 123.6 143.1*
(0.176) (0.129) -0.133 (0.071)

Own
Perception RC

24.23** 25.41 29.94*
(0.0399) (0.147) (0.072)

Others’
Perception RC

-1.852 -9.003
(0.918) (0.601)

Constant 584.8*** 606.1*** 442.4*** 447.3*** 487.6***

Observations 211 211 211 211 211
R-squared 0.002 0.011 0.031 0.032 0.111
Control for Problems No No No No Yes

Notes: Regression of the number of button pairs pressed on the choice to self-promote, the
own perception of the red cross, and others’ perception of the red cross. The last specification
controls for participants that reported problems during the experiment. Robust p-values in

parentheses.
∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1

Controlling for participants’ perceptions of the Red Cross in regression (3) yields
no difference in the qualitative interpretation, but causes the gender differences
to become marginally larger. The control variable is itself significant at the 5%
level. Regression (4) shows that controlling for what participants’ thought how
others perceived the Red Cross did not affect how many buttons they pressed as
this variable is insignificant. Introducing this control variable does not change
the qualitative interpretation of the self-promotion variable nor the interaction
variable.

Both the self-promotion dummy variable and interaction variable become sig-
nificant at the 10% level (p = 0.099 and p = 0.071, respectively) when controlling
for the eight observations with problems in regression (5). The self-promotion
dummy variable in regression (5) illustrates that women on average clicked 79 pairs
less in the choice condition compared to when in the auto-promotion condition,



SELF-PROMOTED ALTRUISM: LOOKING BAD BY DOING GOOD? 69

and the interaction variable shows that men on average clicked 143 pairs more than
women in the choice condition. Adding up the self-promotion dummy variable
with the interaction variable sums to 64, meaning men clicked 64 pairs more
in the choice condition than they did in the auto-promotion condition (a t-test
comparing men’s button pairs pressed in the two treatment groups yields a p-value
of 0.263). The results of regressions (3)-(5) point to the direction that the effect of
having the choice to be recognized, rather than automatically being recognized,
differs between men and women. These effects are however only significant once
we exclude the observations with problems, which means one cannot draw any
decisive conclusions from these results and we stress that they should only be seen
as indicative. We cannot reject the null hypothesis at any meaningful significance
level when we consider our complete sample.

Hypotheses 5 and 6

Table 2.5: Social Desirability Rating Across Participant Types

Participant Type Rated Mean Std. Dev. n T-test Self-Promote Std. Err.

No Choice 1.92254 2.114033 142 4.5156*** 0.2729
(Type 1) (0.000)

Anonymous 1.67606 2.258316 142 3.0115*** 0.3273
(Type 2) (0.003)

Self-Promoter
0.69014 2.647199 142 n/a n/a(Type 3)

Notes: Robust p-values in parentheses.
∗ ∗ ∗p < 0.01, ∗ ∗ p < 0.05, ∗p < 0.1

With regard to our secondary hypotheses, we asked respondents in our post-
study to rate the social desirability of the three possible participant types on a
scale from −5 to +5. Participants that actively chose to stand up were perceived
to have acted less socially desirable than both those participants who had been
left with no choice but to stand up (SDd i f 3, 1 = −1.23, p = 0.000) and those that
chose to remain anonymous (SDd i f 3, 2 = −0.98, p = 0.003). Thus, we reject both
null hypotheses at the 1% significance level.
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2.5 Related Research

Social psychologists have emphasized humans’ desire to be viewed in a favorable
light by others (see e.g. Baumeister, 1982; Jones and Wortman, 1973; Leary and
Kowalski, 1990). Several economic models outline how such image concerns can
encourage prosocial behavior. For instance, Akerlof (1980) models how a social
norm, despite being costly to follow, can survive if breaking it means suffering
a sufficiently large reputational loss. Bernheim’s (1994) model applies a similar
approach but instead incorporates social factors related to complying with norms
directly into individuals’ preference functions. Other theoretical work has placed
emphasis on how actors in turn react to others’ norm compliance and what this
says about their prosocial type. Levine (1998) builds on the idea that preference
functions differ between individuals insofar as how much weight they place on
others’ utility versus their own, and show that these preferences also depend on the
preference function of the person they are interacting with. For instance, his model
can explain why people would incur a personal cost to punish others for breaking
a social norm and why we care if an action was intentional or occurred by incident.
In a similar vein, Ellingsen and Johannesson’s (2008) model describes how an agent
does not only care about the incentive he is given but also what this incentive
says about the principal’s character. In contrast to the standard principal-agent
model where agents are unaffected by the level of fixed pay and unconditionally
incentivized by remuneration that varies by performance, their model captures
how an agent that receives a high fixed pay can be motivated to work harder as
the incentive provided evidences that the principal trusts the agent. Meanwhile, a
principal that decides on the reward only after the agent’s performance has been
evaluated instead signals a more transactional type of relationship. This, in turn,
affects the agent’s motivation negatively. Concluding, the model explains why we
are more likely to act prosocial to individuals that have demonstrated prosocialness
themselves. Both Levine’s (1998) and Ellingsen and Johannesson’s (2008) work
leverage the notion that prosocial actions allow an individual to signal what type
of person he is and that this signal can affect how others perceive him, which in
turn can stimulate the person’s behavior. Andreoni and Bernheim (2009) equally
build their theoretical approach on the concept that our actions are shaped by how
we think others will interpret them but place emphasis on the idea that people like
to be seen as fair by others. This generates an incentive to portray oneself as more
prosocially than it is the case. For example, Kahneman et al. (1986) found people
to be more generous to those that they had observed to be generous in the past.

Cain et al. (2014) highlight how the image concerns can come in two variants.
They can either pressure people to “give in” by the threat of social disrespect and
punishment. In that case people follow them to avoid the negative consequences,
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i.e. ’give in’ to the social pressure. On the other hand they can motivate them to
“give” by the outlook of social of praise and recognition. In that case people give
to reap the positive rewards of social prestige.

A large literature highlights the relevance of the first aspect. As outlined by
e.g. Bernheim (1994), social cues have been found to make norms more prevalent
and costly to avoid. For example, in a modified version of the dictator game
set up by Dana et al. (2006), dictators could exit the game after making their
allocation choices if they forewent 10% of their total endowment. They found
that a significant share of dictators paid to exit when they thereby avoided that
recipients would be informed of the game procedure. In a follow-up study, Broberg
et al. (2007) found that dictators were willing to give up an average of 18% of their
endowment to exit the game. These two studies, and a related one by Lazear et al.
(2012), add to the narrative that some good deeds only occur as a result of social
pressure. Researchers have been able to translate similar findings into field settings
as well. DellaVigna et al. (2012) designed a door-to-door fundraiser where one
group of households were let known in advance that solicitors would visit them,
and one group was not. They found that the share of households opening their
doors after being informed was 9% lower than the share of households that were
unaware of the coming fundraiser (34%). The authors estimated there was a “social
pressure cost” of up to an average of $3.55 of saying no to a solicitor. In a related
field study, Andreoni, Rao, et al. (2016) found a verbal “please give”-request from
solicitors (as opposed to them remaining silent, or ringing a bell) to both increase
the amount of giving and the number of givers, but also to cause a significant
share to avoid passing by the solicitor. The authors posit that being asked verbally
stimulates empathy, which makes giving hard to resist and in turn causes some
to choose to avoid the situation altogether. Another part of the literature has
focused on the share of image motivation that encourages people to make good
deeds to set them apart from others (“giving,” or prosocial behavior that people
voluntarily engage in, in the words of Dana et al., 2006). For instance, in public
fundraisers where donors can opt to be recognized and are categorized by the size
of the donation (e.g. as a “supporter” for donating 50–99 USD or as a “champion”
for donating 100–199 USD), studies find donors to round up their donation and
by a margin slim-to-none place themselves within a category Andreoni, 1988;
Harbaugh, 1998. In a similar fashion, Lacetera and Macis (2010) find blood donors
to increase the frequency of their donations significantly as they approached a
threshold that meant they would receive a prize—but only if the prize ceremony
was announced in the local newspaper and not otherwise. Karlan and McConnell
(2014) find evidence supporting the idea that publicity increases donations. They
note that some individuals argue that they promote their good deeds publicly in
order to encourage others to also engage in prosocial activities, rather than for their
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own personal gain. Yet patterns of giving in their experiment do not support that
explanation. When evaluating pro-social behavior, as described by e.g. Ellingsen
and Johannesson (2008), intentions matter. Evidence from laboratory experiments
shows that people are more inclined to interact with and reciprocate to people
who has done them a favor when they can infer that the favor was motivated by a
genuine concern rather than a cost-benefit analysis (Ames et al., 2004; Simpson and
Willer, 2008) and when they can be certain of the favor-giver’s intent (Rand et al.,
2015). Similarly, observers give less acclaim to donors who have been personally
affected by the cause to which they are donating than donors who have not (Lin-
Healy and Small, 2012). In general, people appear to be convinced that a lot of
prosocial behavior takes place due to self-interest rather than genuine concern
(Critcher and Dunning, 2011). Newman and Cain (2014) even found people to
perceive actions that involved both charitable and personal benefits as less socially
desirable than equivalent actions that did not generate any charitable benefits, and
concluded that doing some good sometimes can be considered worse than doing no
good at all. The distaste for conjoining prosocialness with other, selfish, motives
also seems to be analogous for organizations (Peter McGraw et al., 2011). In short,
we seem to prefer prosocial actors that are perceived to act out of good spirit over
those who are looking to reap benefits in return for good behavior. Fiske’s (1992)
relational theory provides a framework to describe the underlying mechanisms as
to why prosocial actions with potentially selfish end goals are stigmatized. Fiske
and several other social psychologists have emphasized the difference between
communal relationships, where helping others in need of a favor is appropriate,
and exchange relationships, where receiving a favor in exchange for helping others
is appropriate. Not only do people feel obliged to abide by the distinct principles
that each type of relationship entails, but they also impose them on other people
(Fiske, 1992). There are in other words moral boundaries to when involving a cost-
benefit analysis is considered appropriate (Fiske and Tetlock, 1997). For example,
asking for money in return may be considered ordinary if your employer asks you
to come to the office during your vacation, but not if your grandmother asks you
to come help her change a lightbulb (Heyman and Ariely, 2004). Since we infer
dispositional traits based on perceived motives of others (Reeder, 2009; Reeder
et al., 2002), it seems reasonable to assume people will attempt to hide signs of
potential breaches of the norms that govern communal and exchange relationships.
As altruism by definition means unselfishly regarding for others’ welfare (Batson
and Powell, 2003), a conclusion near at hand is that most would consider it to fall
under the communal relationship-frame. Given that observers’ perceptions are
the fundamental driver behind the image motivation but that these perceptions
seem to vary considerably depending on the situation at hand, one may wonder
how the supply side of prosocial behavior is affected when incentives that could
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raise suspicion of the actor’s true intentions are introduced. The idea of incentive
sources interacting with each other is not novel. Psychologists have denoted
the phenomena of extrinsic motivation crowding out intrinsic motivation as the
overjustification effect and have found it to have significant impact on people’s
behavior with regards to, for example, education, work, and volunteering (see
Deci et al., 1999 for a review). In a similar fashion, Bénabou and Tirole’s (2006)
model outlines how various incentive sources can have a detrimental effect on the
reputational gains of being prosocial. The notion of extrinsic incentives crowding
out the signaling value of prosocial actions, and subsequently affecting those actors’
behavior, was depicted in the now classic example of blood donors. Titmuss (1970)
famously argued that providing monetary incentives to blood donors could in fact
decrease supply as the signaling value of giving blood would diminish. In a field
experiment Mellström and Johannesson (2008) can confirm the prediction only
partially, while men do not react in their blood donations to a small monetary
or charity incentive, monetary incentives crowd out women’s blood donations
in the way Titmuss predicted. This finding motivates our analysis whether the
genders act differently in our set-up. In a study that uses the same paradigm as
the present one, Ariely et al. (2009) experimentally tested a similar effect as they
looked at the interaction effects of image motivation and extrinsic motivation
on prosocial behavior in a laboratory setting. Participants were instructed to
press the ‘x’ and ‘z’ keys on a computer keyboard, seated in a room with a group
of other participants. Each pair of clicks produced a donation to a charitable
cause. In a 2x2x2 design, the authors varied the visibility of the effort, extrinsic
incentives (no personal compensation vs. a monetary payoff), and the nature of
the cause (a “good” and a “bad” cause). As a direct effect of image motivation, the
authors argue, the average number of pairs clicked increased from 548 pairs in the
private condition to 822 pairs in the public condition (p <0.05) when there was
no monetary payoff involved and contributions went to a “good” charity. This
changed when monetary incentives here introduces, while monetary incentives
had a significant positive effect on effort in the private condition, it had no effect
in the public condition. The authors concluded that while image can serve as a
motivation to act prosocially, adding extrinsic motivation can make the signal
about one’s prosocial type noisier and effectively crowd out prosocial behavior. In
Bénabou and Tirole’s (2006) model, the reputational incentive itself can also cause
noise to signal sent. As the theoretical and empirical evidence on image motivation
shows, appearing to look prosocial often entails personal advantages, which also
serves as motivation for people to act more prosocially. Thus, if image concerns are
perceived to be instrumental, this can be another source of noise which could affect
the supply of prosocial behavior. For this very reason, bragging about one’s good
deeds in the pursuit of an improved social-image is often self-defeating. Berman
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et al.’s (2015) surveyed participants for their opinion of this sort of self-promoting
behavior and found substantial disapproval among the observers. To the best of
our knowledge, however,Bénabou and Tirole’s (2006) hypothesis that a need to
actively self-promote one’s prosocial behavior for others to know about it (and
thus risk looking as if one is motivated by appearances and not out of a genuine
concern for the cause) can crowd out prosocialness has however never been tested
empirically—and this serves as the purpose for the present paper. Resounding
theoretical and empirical evidence show that image concerns can be a significant
incentive source of prosocial behavior. Meanwhile, if observers suspect that a
person acted prosocially only after considering a cost-benefit analysis, this can
affect the image value negatively. Just like monetary rewards can crowd out the
reputational value of prosocial actions, an inference that a person acted good only
to receive praise or other reputational benefits can thus instead backfire and spoil
the very same image effect yearned for (Bénabou and Tirole, 2006). Conjoining
these two effects implies that proclaiming one’s prosocialness to others can be a
dilemma in itself. In other words, self-promotion of one’s own altruism introduces
noise to the signal sent to others, and could even revert the signal to a negative
sign. Accordingly, we may hesitate to tell others about our good deeds since we
could raise suspicion about our intent. Meanwhile, the people we would like to
impress and befriend are not always around to see everything that we do. If telling
others about our prosocialness means that our actions may be discounted, and
not telling others means no one will know what we did, how is our prosocial
behavior affected when we must actively self-promote it for others to know about
it? Also, as research on gender differences suggests men’s prosocial behavior to be
more sensitive to social cues than women’s, do their behavior differ with regard to
self-promoting their prosocial behavior?

2.6 Discussion and Conclusion

The results of our experiment do to support the main hypothesis (1) that a need to
actively self-promote one’s prosocialness in turn has adverse effects on the degree
of prosocialness exhibited. This is not the case because all participants choose
to be recognized in front of the group in the self-promotion treatment, on the
contrary 65% of the participants chose to remain anonymous while the rest chose
to be revealed when among the best 30% participants of their group. Moreover,
results from the secondary study show that participants associate self-promoted
altruists (as opposed to remaining anonymous or having the promotion decision
made someone else) with less social desirability, as hypothesized. This is in line
with previous research by Berman et al. (2015) providing a robustness check to our
results and validating that our design captured the setting we sought to create in
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this regard. These results yield the question as to why we don’t observe a difference
between treatments if a) many participants do indeed prefer to stay anonymous
and b) auto-promoted charity or anonymous giving is indeed seen more socially
desirable.

A first possible explanation for this phenomenon is that different groups
of participants react differently to the choice of anonymity. For example some
participants might have an aversion to being publicly announced (see Jones and
Linardi, 2014). Such participants might have been pressed less in the auto-promote
treatment than in the self-promote setting where they could avoid publicity even
if they made high donations. Such behavior of some could have counter-acted the
effect we postulated namely that some participants derive less image utility from
a self-promoted act of charity. Alluding to that find weak evidence that women
choose to stay anonymous more often than men and react negatively to the self-
promotion treatment in terms of clicks while men click more under the choice
treatment (all weakly significant at 10% level only). These results suggests the
possibility that the aversion to publicity is more common with female participants.

A second explanation might be that our experiment setting did not permit
participants to signal enough about their prosocial type for this effect to take
place. Put another way, perhaps clicking buttons for five minutes (after already
committing to participate in the experiment) may not have been seen as costly—and
thus prosocial—enough to be worth social praise. In support of this idea is the
fact that more than 80% of the participants pressed the buttons throughout the
entire 5 minutes. Possibly in such setting stopping early or not clicking at all sends
a very negative message about one’s generosity. That would suggest that Ariely
et al.’s (2009) findings are not due to participants seeking a positive image but due
to them avoiding a negative one. In contrast, the experiment here allowed any low
clickers to stay anonymous irrespective of treatment, hence shame is taken out of
the equation.

Thirdly, being able to compare one’s effort (be it as a measure of prosocial
type or more due to a thirst for competition in a general sense) could explain a
non-negligible share of the variation in both studies. As described above, in both
treatments we compared here, participants could compare their own donations to
the ten highest donations. Whereas in previous studies participants could not see
the other participant’s donations in the anonymity treatment. Similar to how a
high score table can motivate a flipper player in a game hall to do better, we suspect
that simply being able to compare one’s donation (and potentially one’s prosocial
type) with others – anonymously or not – might have mattered more than being
recognized for clicking for charity. If that is correct Ariely et al.’s (2009) study
measures the effects of a visible highscore on motivation (and the crowding out of
that motivation) rather than intrinsic motivation to donate.



76 PROMISES, SIGNALS, AND THE SELECTION OF LEADERS

We hope that our findings can encourage more work on this topic in the
future.



1.A Appendix

2.A.1 Information Presented on the Board

In addition to an instruction how to open the experiment on the mobile phone, the
following information was written clearly visibly on the white board in front of the
room an experiment was conducted in. Part of the instructions were dependent on the
treatment that was conducted in the according room during the according session. We
always conducted both treatments in parallel in two different rooms. In each session
treatments were randomly assigned to the rooms.

Donating
To donate, press the two buttons on your screen in alternate order. Each pair of
buttons counts as one donation according to the scheme on the left.
It is your choice if and how much to donate. You have a maximum of 5 minutes.
To continue click the “Next” button in the bottom of the page to continue.

Donation Scheme
Pair 1–100 will be worth 0.25 SEK (25 öre) each
Pair 101–200 will be worth 0.188 SEK (18.8 öre) each
Pair 201–300 will be worth 0.094 SEK (9.4 öre) each
Pair 301–400 will be worth 0.047 SEK (4.7 öre) each
Pair 401–500 will be worth 0.023 SEK (2.3 öre) each
Pair 501–600 will be worth 0.012 SEK (2.3 öre) each
Pair 601–700 will be worth 0.006 SEK (1.2 öre) each
Pair 701–. . . will be worth 0.003 SEK (0.6 öre) each

Extra Details (Treatment Group 1)
The participants with the 30% highest donations will be announced by name and
asked to stand up while the amount they donated to the Red Cross is announced.
Extra Details – (Treatment Group 2)
The 30% highest donations in the room will be announced in the end of the
experiment.
You will have the choice to be recognized for your donation if it is among the
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highest 10. In such case your name will be announced and you will be asked to
stand up while the amount you donated is announced.
You have the choice to stay anonymous. In such case, only the amount you donated
is announced as an anonymous donation.
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2.A.2 Slides of the Experiment

During the experiment the following slides were presented to the participants on
their mobile phone (layout slightly different to fit the screen).

Figure 2.2: Slide 1

Figure 2.3: Slide 2 - Treatment 1
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Figure 2.4: Slide 2 - Treatment 2

Figure 2.5: Slide 3 - Treatment 1
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Figure 2.6: Slide 3 - Treatment 2

Figure 2.7: Slide 4
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Figure 2.8: Slide 5

Figure 2.9: Slide 6

Figure 2.10: Slide 7
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Figure 2.11: Slide 8

Figure 2.12: Slide 9
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Figure 2.13: Slide 10

Figure 2.14: Slide 11 - Treatment 1

Figure 2.15: Slide 11 - Treatment 2
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Figure 2.16: Slide 12

Figure 2.17: Slide 13
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2.A.3 Slides of Post-study

In the post-study which came together with the email confirming the donations,
the participants where asked the following three concluding questions.

Figure 2.18: Post-study Slide 1
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Figure 2.19: Post-study Slide 2

Figure 2.20: Post-study Slide 3
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Abstract 

We analyze the effect of election promises on electoral behavior in a laboratory 

experiment.  In the experiment, politicians can make non-binding election promis-

es about how to split an endowment between themselves and the group. We find 

that promises affect both voting and voter beliefs about how much the politician 

will contribute to the public fund. The relationship is inverted U-shaped with de-

creasing credibility of higher promises. Contributions of politicians are correlated 

with their promises in a similar pattern. The election promises are generally credi-

ble unless particularly high. Politicians keep promises more often if a re-election is 

possible, and if the politician came into power by vote rather than by random 

draw. Voters reward high contributions in the previous period and punish promise 

breaking even after controlling for the contribution in the previous period or vot-

ers’ beliefs about future contributions. By controlling for voters’ beliefs, we distin-

guish retrospective from prospective voting. Our results suggest that voters use 

promises for prospective voting and retrospectively punish broken promises. 
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3.1. Introduction 

Election promises are a central feature of electoral campaigns, yet we lack a detai-

led understanding of several of the mechanisms that are at play when promises are 

made, evaluated, and acted upon in a representative democracy. Even though it is 

common practice for politicians in virtually all democracies to commit to electoral 

pledges while running for office, it appears to be common wisdom among some 

voters that these promises are not reliable (Naurin, 2011; Thomson, 2011). This is 

in line with the common assumption made by scholars modeling post-election 

behavior (Persson & Tabellini, 2000) that election promises are uninformative 

about a politician’s future behavior (Barro, 1973; Ferejohn, 1986). These theories 

regard election promises as cheap talk that is not relevant for the voters’ decision-

making. Accordingly, voters in these models form their election decision by asses-

sing the performance of politicians retrospectively.  

A second branch of literature is, however, based on the opposite assumption: 

models of electoral competition based on Downs (1957), as well as probabilistic 

voting models introduced by Lindbeck and Weibull (1987), assume that politicians 

and parties always enact their campaigning platforms once in office. In these 

theories of pre-election politics (Persson & Tabellini, 2000), voters base their elec-

tion decision exclusively on a politician’s campaign promise. Resting on these con-

trary assumptions, both types of models reach different conclusions regarding the 

mechanism and outcomes of the political process. It is highly relevant to the vali-

dity of both types of models to test if their assumptions are at least partly suppor-

ted.  

Electoral competition models might need to include voter expectations of 

post-electoral deviations from campaigning platforms. Vice versa, models of elec-

toral accountability might need adjustment for the fact that voters do not only vote 

retrospectively and that a re-election concern is not the only mechanism that keeps 

politicians from implementing their personal preference once in office. This paper 

investigates the role promises play in political elections and if the assumptions of 

either or both types of models are supported by the data.  

Political scientists investigating the reliability of political promises empirically 

have found rates of promise keeping in representative democracies above 50%, but 

clearly below 100% (Recent contributions include Artés, 2013; Kostadinova, 2013; 

Mansergh & Thomson, 2007; Naurin, 2014; Pétry & Collette, 2009; Royed, 1996; 
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Schermann & Ennser-Jedenastik, 2014)  . This suggests that neither the pessimistic 

nor the optimistic view of election promises is completely right and the truth falls 

in between both assumptions. In this paper we analyze how politician and voters 

treat election promises. We focus on two aspects, firstly whether election promises 

provide a signal about a politician’s generosity towards the voters, both in the pre-

sence and in the absence of a strategic re-election concern. Secondly, we investiga-

te whether voters utilize election promises to form their beliefs and decide who to 

vote for. In particular, we test whether voters use promises for prospective voting 

and whether voters, in repeated elections, engage in retrospective punishment of 

broken promises. Carrying out the tests in a controlled laboratory environment 

allows us to distinguish prospective selection of the most favorable candidate from 

engagement in retrospective punishment of broken promises. Note that prospecti-

ve selection and retrospective punishment may not be mutually exclusive.   

The perception that promises are cheap talk rather than informative is largely 

shared by the literature on political agency models (Barro, 1973; Besley, 2007; Fere-

john, 1986; Fox & Shotts, 2009; Przeworski, Stokes, & Manin, 1999), which provi-

des no role for election promises to affect the behavior of voters or politicians. In 

these models, recurring elections provide the only tool for the voters to hold poli-

ticians accountable for their performance during past incumbencies. Hence, these 

models stress the importance of retrospective voting: punishing badly behaving 

politicians at the polls creates a re-election motive that disciplines politicians in the 

absence of particular beliefs about newly entering competitors. Although election 

promises play no formal role in current retrospective voting models, punishing 

promise breaking could be viewed as a retrospective voting argument.  Austen-

Smith and Banks (1989) developed a model in which the voters’ decision of re-

electing an incumbent depends on how closely the incumbent follows its campaig-

ning platform. Similarly, Aragonès, Palfrey, and Postlewaite (2007) show that if 

voters punish broken promises in elections, politicians will have an incentive to 

keep election promises.  

In contrast, models about pre-election politics assume voters elect politicians 

on the basis of the politicians’ policy platforms. These models of electoral competi-

tion based on the work of Downs (1957) do not consider commitment or agency 

problems regarding post-election behavior. Voters are forward looking by assum-

ption and use the campaign promises in the form of policy platforms to select desi-

rable politicians (Ashworth & Bueno de Mesquita, 2008; Fearon, 1999). In these 
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models politicians may use campaign platforms to signal their type to the voters 

(Kartik & McAfee, 2007), and voters will strive to separate good candidates from 

bad candidates based on these promises. Although based on different assumptions 

about the voters, both retrospective and prospective voting models share the im-

portance of a re-election incentive (Alesina, 1988).  

While empirical studies support the presence of a disciplining effect of electo-

ral accountability on politicians’ behavior (e.g. Besley & Case, 1995; Ferraz & Fi-

nan, 2011; Persson, Tabellini, & Trebbi, 2003), it is hard to determine whether this 

effect is due to retrospective punishment or prospective selection. A string of lite-

rature has tried to explore this issue (see Clarke & Stewart, 1994; Erikson, Ma-

cKuen, & Stimson, 2000; MacKuen, Erikson, & Stimson, 1992; Norpoth, 1996), 

but reaches contrary conclusions. The empirical literature on voter reactions to 

promise breaking in particular is sparse as the causal effect of breaking election 

promises on voter behavior is difficult to identify in field data. In a recent study, 

Elinder, Jordahl, and Poutvaara (2015) use a political party’s campaign promises 

about child benefits to families with young children to assess whether affected vo-

ters respond to promises when casting their vote. They find prospective voting in 

response to promises of higher child benefits rather than retrospective voting in 

response to implemented policies.  Related to promise breaking, Tavits (2007) 

analyzes if a policy shift of a party affects the electoral outcome of the party. She 

finds that policy shifts on social, non-economic issues are punished at the polls 

even if these shifts correspond to a shift in voters’ preferences. Johnson and Ryu 

(2010) investigate the effect of promise breaking on a set of promises related to 

economic policy on the dimension “neo-liberal policy vs. non neo-liberal policy” in 

South America. They find that a broken promise concerning this policy dimension 

amplifies the influence the state of the economy has on the election outcome. Our 

paper adds to this literature as the experimental environment allows us to use vo-

ters’ beliefs to distinguish prospective selection and retrospective punishment. In 

the experiment we elicit voters’ beliefs about election promises. If voting is purely 

retrospective, voters should punish a promise breaking incumbent at the poll, 

irrespective of their beliefs about the incumbent and the competitor. Prospective 

voting in contrast should utilize promises and past behavior of incumbents to form 

beliefs about their future actions and vote accordingly. Purely prospective voters 

should not punish promise breaking apart from adjusting their beliefs. 
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In recent years, a number of studies have tested the role of promises and de-

ception in bargaining games and economic decision-making (Charness & Dufwen-

berg, 2006; Ellingsen & Johannesson, 2004; Gneezy, 2005). This literature suggests 

that promises are not merely cheap talk, but that promises provide a commitment 

to the respective matter at stake. Ellingsen and Johannesson (2004) demonstrate 

that anonymous, non-binding promises improve bargaining outcomes and are ra-

rely broken. Charness & Dufwenberg (2006) show that communication, especially 

promises, improves bargaining outcomes in a similar setting. A possible explana-

tion for the motivation to promise faithfully is a psychological cost of lying, i.e. 

reneging on a promise (see for instance Braver, 1995; Ellingsen & Johannesson, 

2004; Gneezy, 2005; Sally, 1995). An alternative explanation is a preference for 

avoiding letting down other people’s expectations, often referred to as guilt-

aversion (Battigalli & Dufwenberg, 2007; Charness & Dufwenberg, 2006). In an 

experimental test of both theories, Vanberg (2008) finds support for the former 

rather than the latter explanation. Extrapolated to political promises, this suggests 

that reneging on a promise might be costly for a politician. 

This study adds to a growing field of literature that uses experiments to inves-

tigate political questions (e.g. Bolsen, Ferraro, & Miranda, 2014; Grosser & Sch-

ram, 2006; Kube & Puppe, 2009). A part of this literature focuses on institutions, 

e.g. Hamman, Weber, and Woon (2011) find that democratic elections in a public 

good game allow for selection of pro-social leaders that make higher contributions. 

Woon (2012) conducts another related experiment that emulates a political accoun-

tability model without promises and finds support for retrospective voting beha-

vior. We confirm their finding and add to it by implementing promises in the 

electoral process. Brandts, Cooper, and Weber (2014) investigate the effectiveness 

of leaders in inducing change in a coordination game. They find that elected lea-

ders perform better due to the group viewing them as more legitimate to induce 

change. Our study complements this finding; we investigate whether elected lea-

ders possess higher intrinsic motivation to act in the interest of the voters. Some 

recent experimental work did investigate promises in a political setting. In a set-up 

similar to ours, Corazzini et al. (2014) find that pledge fulfillment levels are around 

60% in the absence of a re-election motive. In addition, they show that election 

promises have a significant influence on the voters’ beliefs and voting decisions. In 

a similar experiment with repeated elections, Feltovich and Giovannoni (2015) find 

that repeating these games leads to a decreasing promise-keeping rate over time. In 
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their design, participants play an indefinitely repeated game in which voters elect 

politicians who make a decision about their own salary, where politicians may make 

a promise about their salary choice before each election. They also find evidence 

for punishment of promise breaking in an experiment. However, they cannot dis-

tinguish between prospective and retrospective motives for the punishment of 

promise breaking. 

In this paper we largely confirm the results of Corazzini et al. (2014) who find 

a relatively high promise fulfillment rate and that election promises have a signifi-

cant influence on the voters’ beliefs and voting decisions. Also in line with Coraz-

zini et al. (2014) we find an inverted U-shaped relationship between election 

promises, beliefs, and voting with decreased credibility of very high promises. In 

addition to previous results, we show that election promises are more likely to be 

kept if re-election is possible and if the politician was voted into office rather than 

randomly allocated. In particular, we elicit voters’ beliefs and thereby can disentan-

gle retrospective punishment of broken promises from prospective updating of 

beliefs in repeated elections. We find that voters punish promise breaking even 

after controlling for voters’ beliefs about future contributions. They also reward 

high contributions in the previous period.  The fact that both promises and beliefs 

are relevant for election outcomes, suggests that voting behavior is driven by both 

retrospective and prospective considerations.  

In this study we choose an experimental approach to investigate the effect of 

election promises on voting. We choose to run an experiment as this allows us to 

identify the effect of promises, and different motivations precisely. This is usually 

not the case in field data where promises are ambiguous and a mixture of motiva-

tions is at play simultaneously. In particular, conducting the laboratory experiment 

allows us to elicit beliefs to be able to distinguish between retrospective and pros-

pective voting. To the best of our knowledge this is novel in the literature. While 

we think that this experiment is a relevant means to explore this question, we are 

aware that it is an abstract situation. In the field, election promises and promise 

fulfillment are more ambiguous as real political performance is more complex to 

evaluate. Imperfect information of the public might render actual performance of a 

politician much less traceable than in our experiment. Promises and promise brea-

king are more long-term and not anonymous as in the experiment. Furthermore 

promises may not only be about the level of contributions or effort, but about is-

sues on a left to right dimension. We think that these points are interesting and 
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relevant for future investigation, for these reasons we would like to stress that furt-

her data from the field is important to confirm our findings and increase the exter-

nal validity. In one of our experimental conditions we use a random selection of 

the leader instead of an election. Our primary intention is not to compare these 

particular modes of selecting a politician but to use the random selection as a con-

trol-group in the experiment. The control allows us to isolate the effects of being 

elected as well as a re-election concern as both of these effects are absent in the 

random selection.  

3.2. Experimental Design 

We carried out a laboratory experiment to study the effects of election promi-

ses under controlled conditions. The experiment is a modified dictator game, in 

which a decision maker – framed as a politician – divides an endowment between 

herself and the other four members of her group each period. The experiment runs 

for three periods. The main difference to a dictator game is that we implement an 

election mechanism such that the group might elect and/or re-elect the decision 

maker, depending on the treatment.  

The politician decides how to split a “public endowment” of 100 tokens bet-

ween herself and the members of her group. Every token contributed to the public 

is multiplied by 1.33 and divided equally among the rest of the group.  The politi-

cian herself does not benefit from her contributions. Accordingly, her payoff co-

rresponds to the difference between the total endowment and her contributions. In 

the Appendix, we provide a payoff table as part of the experimental instructions, 

which illustrates the possible distributions. The experiment includes three periods 

to randomly vary the re-election motive between treatments (explained in detail 

below). When comparing the different treatment groups, we focus on the decisions 

in the first period of the experiment as the experiment is designed to isolate the 

hypothesized treatment effects in the first period. This also implies that behavior is 

not affected by previous interactions. One exception to this is when we analyze the 

effects of broken promises on re-election probabilities in the second period, where 

we utilize the variation in political behavior in the first period to test our hypot-

heses. Figure 1 shows the timing of the experiment. We provide a translation of 

the original experimental instructions in the Appendix.  
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Figure 1: Timeline of the experiment 

 

In the beginning of each session (data collecting event), the participants are 

randomly allocated into three groups of five (by drawing a seat card out of a shuf-

fled deck). We refer to these as voting groups. Each voting group is assigned to 

one of three different treatments. The members of the groups remain unchanged 

during the entire experiment. Before the start of the experiment, all subjects recei-

ve identical instructions to read and have to answer 8 control questions to ensure a 

good understanding of the experimental setup.   

Promises 

At the beginning of the experiment, each individual is asked to make a promise to 

her group about the contribution to the group should she become the politician. 

These promises are entered into the computer. The promise is valid for all three 

periods and no new promises are made in later periods. Promises are non-binding 

and the subjects are made aware of that. Each participant’s group members will be 

notified about her promise in case she is running for an election or is randomly 

selected as a politician. The participants make their promises before they are in-

formed about their treatment group assignment. This is to avoid a treatment speci-

fic bias in the promises. 

Treatments   

Depending on the treatment, in each period of the experiment the group either 

elects the politician or the politician is selected randomly. In an election, two out of 

the five group members compete for the role of politician. If there is an election in 

the first period, both candidates are randomly drawn. In a later period, the incum-

bent politician always runs for office again and only the competitor is randomly 
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drawn. In all elections, the remaining three members are asked to vote for the can-

didate they prefer. During an election the voters can see the promises of the two 

candidates and, where applicable, their previous decisions. The candidate with the 

most votes wins. Alternatively, depending on the treatment, politicians are ran-

domly selected.  

Before the actual selection of the politician, we use the strategy method to ask 

for the actual intended contributions of each member of all groups given that they 

become politician . This means that at the beginning of each period, all participants 

are asked to make a binding decision regarding their contributions conditional on 

becoming politician.  By applying the strategy method we not only increase our 

sample of political allocation decisions but we overcome a potential selection bias 

that arises if promises allow the voters to screen for good-type politicians and the-

refore elected politicians contribute more to the group than the average candidate.   

There are three treatments as illustrated in Figure 2. In treatment Allvote there 

is an election in every period. In treatment Firstvote the politician is determined by 

an election in the first period, but is randomly selected in the following two pe-

riods. In the treatment Firstrand the politician in the first period is chosen ran-

domly, but in the following two periods the politician is determined in an election. 

  Figure 2: Treatment overview 

The behavior of the politician could in principle be affected by both a re-

election motive and by increased intrinsic motivation from being voted into power. 

Intrinsic motivation in the sense of Bénabou and Tirole (2003) could be provided 

by creating the wish to comply with a positive image associated with the trust of 
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the voters. Similarly, being chosen as politician might engineer a feeling of a pur-

pose. A similar explanation for this type of behavior is reciprocity of the politician 

towards the voters displayed trust by their election decision (see Fehr, Fischbacher, 

& Gächter, 2002; Falk & Fischbacher, 2006). Reciprocity or intrinsic motivation 

triggered by an election would be in line with Corazzini et al.’s (2014) finding that 

higher vote-shares increase the generosity of a politician. 

Through the design of the experiment we can distinguish between a re-election 

motive and an intrinsic motivation motive (see Figure 2). The Allvote treatment 

contains both these effects since the first period’s politician is both elected and 

faces a re-election. In the Firstrand treatment the politician is not elected in the 

first period, therefore a potential intrinsic motivation of the politician caused by an 

election is absent. However, the election in the second and third periods provides 

the politician with a re-election motive. In the Firstvote treatment there is no re-

election motive, but the election in the first period could affect intrinsic motiva-

tion.    

This allows us to isolate the two effects by comparing the treatment groups 

Allvote and Firstvote for the effect of a re-election concern, and Allvote and Firs-

trand for the effect of an intrinsic motivation arising from being elected. 

Beliefs  

We elicited the beliefs of the subjects in each treatment by asking the voters simul-

taneously for their voting decision to predict how much each candidate would con-

tribute.  A correct guess was rewarded with money.  

Data collection 

We conducted the experiment in the eLab  in Erfurt. The experiment was comput-

er-based, and we used Z-tree (Fischbacher 2007) to program and run the experi-

ment. During the experiment, all participants had their own booth with a closed 

curtain to ensure their anonymity and prevent communication. The experiment 

was conducted with 300 participants in total. The participants where recruited 

through ORSEE (Online Recruitment System for Economic Experiments) where 

potential participants register their willingness to participate in paid studies. With a 

few exceptions of previously former students and three pensioners all of them 

were students at the University of Erfurt and the majority of them were under-

graduate students. The median age was 22 years and the mean 23 years. More than 
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two thirds of the subjects were female, reflecting the gender ratio at the University 

of Erfurt. We conducted 20 sessions (data collecting events) with 15 subjects in 

each session, one group of 5 for each treatment in each session. So each experi-

mental session includes one group of each treatment and participants are randomly 

allocated to the treatments within each session. No subject was aware of who else 

was a member of her group. Each subject received identical instructions on paper 

before being assigned to treatments, and the treatment groups were not revealed 

before each player had answered the control questions correctly and had made a 

promise about what to give in case she became a politician. The instructions in-

formed all subjects about the different treatments that existed and that they would 

get randomly assigned to one treatment after they made their promise. We thus 

ensured that the treatment group assignment did not influence the promise. At the 

end of the experiment all participants anonymously received the monetary value of 

their tokens (1 token = 7.5 eurocent) plus a 4€ show-up fee. On average partici-

pants earned 9.4€ including the show-up fee. If too many subjects showed up for a 

session due to overbooking, a number of randomly selected participants got a 4€ 

reimbursement and were sent away without taking part in the actual experiment. 

3.3. Hypotheses and Methodology 

Based on the experimental set-up and the previous literature, we formulated five 

hypotheses to be tested. The regression equations used to test these hypotheses are 

shown in the Appendix.    

Voter beliefs  

As the theoretical literature is divided about the relevance of promises – with pre-

election models on one side and post-election models on the other side – the lite-

rature’s prediction about whether promises influence voters’ beliefs is divided, too. 

Based on theories originating from Downs (1957) as well as previous empirical 

findings (Corazzini et al., 2014; Elinder et al., 2015) we expect that promises in-

fluence voters beliefs. Based on Corrazzini et al.’s findings we expect an inverted U 

relationship, such that particularly high promises are less credible. Following the 

theoretical arguments about electoral accountability (e.g. Barro, 1973; Besley, 2007) 

we expect a re-election concern of the politician to increase voters’ beliefs. Simi-

larly, by arguments about intrinsic motivation (Bénabou & Tirole, 2003), voters’ 
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beliefs about elected politicians should be higher as compared to non-elected poli-

ticians.  

Hypothesis 1  

A Voters believe that politicians will contribute more, the more those poli-

ticians promise to contribute. However, voters find very large promises 

less credible, such that the effect of the height of politicians’ promises 

on the voters’ beliefs has an inverted U-shaped form.  

B Voters believe they will receive higher contributions from politicians in 

the Allvote treatment than in the Firstvote treatment.   

C Voters believe they will receive higher contributions from politicians in 

the Allvote treatment than in the Firstrand treatment. 

Voting 

Following our arguments about voters’ beliefs above, we expect promises to in-

fluence the participants’ votes in the same way in the absence of additional infor-

mation about previous behavior, which means that we expect prospective voting 

with regard to promises.  

Hypothesis 2 

Voters are more likely to vote for a politician, the more the politician prom-

ises to contribute. However, voters find very large promises less credible, 

such that the effect of the height of politicians’ promises on voting has an 

inverted U-shaped form.  

Contributions 

Corazzini et al (2014) outline a theory of costly promise-breaking, following this 

argument we expect higher promises to correlate with higher contributions. We 

don’t expect voters to hold wrong beliefs, therefore contributions should correlate 

with promises in a similar inverse U-shaped pattern as hypothesized for beliefs and 

voting. In line with theoretical arguments (e.g. Besley, 2007), an upcoming re-

election should have a disciplining-effect on politicians and hence increase contri-
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butions. Following theories about intrinsic motivation (Bénabou & Tirole, 2003), 

we assume that being elected triggers intrinsic motivation leading to higher contri-

butions.   

Hypothesis 3 

A Promises affect contributions positively. As for Hypothesis 1 we expect 

an inverted U-shaped relationship. 

B Contributions are higher in Allvote than in Firstvote. 

C Contributions are higher in Allvote than in Firstrand. 

Promise keeping 

Following arguments about a psychological cost of lying outlined above (Ellingsen 

& Johannesson, 2004; Gneezy, 2005), as well as costly promise breaking (Corazzini 

et al., 2014), a politician will keep a promise as long as the cost of breaking the 

promise exceeds the gain from doing so. Hence election promises are credible to a 

certain extent, and higher promises are less likely to be kept. Hence we expect that 

promises are partly credible such that some but not all promises are kept. As brea-

king a high promise potentially yields higher returns we expect high promises to be 

less credible. Following from arguments about a re-election concern and intrinsic 

motivation derived from election, we expect both to have a positive effect on 

promise keeping.  

Hypothesis 4 

A The promise-keeping rate is significantly positive. Hence promises are 

credible to some extent.   

B Very high promises are less credible than other promises and are less li-

kely to be kept. 

C Promises are kept more often in Allvote than in Firstvote. 

D Promises are kept more often in Allvote than in Firstrand. 

Re-elections 

The literature about post-election behavior predicts that voters will elect politicians 

with regard to their past behavior. In this hypothesis we make a distinction bet-
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ween purely retrospective behavior based on punishment of bad previous behavior 

(Barro, 1973; Besley, 2007) and prospective behavior based on beliefs that are up-

dated by previous decisions of the politician. Controlling for voters’ beliefs allows 

us to distinguish both. In particular, we predict that retrospective punishment of 

bad political performance as postulated by political accountability models extends 

to punishment of broken promises. We hypothesize that voters punish promise-

breaking of elected politicians more heavily than promise-breaking of randomly 

selected politicians.  

Hypothesis 5 

A Politicians who contributed more in the previous period are more likely 

to get re-elected. 

B Politicians who voters believe will contribute more in the next period 

are more likely to get re-elected. 

C Politicians who broke their election promise in the previous period are 

less likely to get re-elected controlling for the contributions in the pre-

vious period. 

D Politicians who broke their election promise in the previous period are 

less likely to get re-elected controlling for voters’ beliefs about future 

contributions. 

E A broken election promise is punished more heavily in Allvote than in 

Firstrand.   

3.4. Results  

We structure the results according to the hypotheses we test. For each regression 

the exact regression specifications can be found in the Appendix. Note that we use 

a linear probability model for regressions with a binary dependent variable in the 

main specification of this section. We do this following the recommendations of 

Angrist and Pischke (2008) and due to the fact that we use interaction terms in 

some regressions, which are hard to interpret in a Probit regression (Ai & Norton, 

2003). We add the results of a Probit regression in the appendix wherever relevant  

and highlight any difference in significance between both specifications.  
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Promises and Voters’ Beliefs: Hypothesis 1 

In Table 1 we show the regression results for hypothesis 1, regressing the winning 

candidates’ promises on voter’s beliefs about contributions.  When the promise is 

entered linearly it is not significantly related to beliefs. However, when allowing for 

a non-linear effect both the promise and the square of the promise are significant, 

which is consistent with the hypothesized inverted U-shaped effect . We thus find 

support for Hypothesis 1A, and confirm the results found by Corazzini et al. 

(2014). Figure 3 shows the estimated inverted U relationship for the Allvote treat-

ment.  

Table 1 – Promises and beliefs 

 REGRESSION 

VARIABLES (1.1) (1.2) (1.3) 

    

Promise   0.119 3.692*** 

  (0.22) (0.72) 

(Promise)2    -0.025*** 

   (0.01) 

Tr. Firstvote 3.963 3.515 3.119 

 (3.249) (3.05) (2.80) 

Tr. Firstrand -15.37*** -15.464*** -14.179*** 

 (3.493) (3.41) (2.95) 

Constant 58.45*** 49.768*** -78.062*** 

 (2.379) (16.84) (25.98) 

R-squared 0.10 0.10 0.14 

Observations 240 240 240 
OLS regression of the belief about the politician’s contributions. 

Clustered standard errors (by 60 voting groups) in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

As can be seen in the figure, beliefs increase with higher promises until a pro-

mise of 74, and then beliefs decrease with higher promises. The peak is close to a 

contribution of 75 which would split the endowment equally between everyone in 

the group (we refer to this as the “fair split” allocation below). Promises above this 

level are deemed less plausible by the voters.  
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The variable for the Firstvote treatment, testing the effect of a re-election mo-

tive on beliefs, is not significant and we therefore cannot reject the null hypotheses 

for Hypothesis 1B. However, the variable for the Firstrand treatment is significant 

with a negative sign, showing that voters expect higher contributions from politi-

cians elected into power compared to randomly chosen politicians.  This supports 

Hypothesis 1C.  

Figure 3 – Prediction of voters’ beliefs (Allvote treatment) 

 

  

Finding 1 (beliefs): Voters’ beliefs are affected by election promises. The 

relationship is inverted U-shaped with a decreased credibility of very high 

promises in line with Hypothesis 1A. Beliefs are significantly lower for poli-

ticians that were randomly selected compared to politicians that were voted 

into power in line with Hypothesis 1C. The voter beliefs do not differ sig-

nificantly between the Allvote and Firstvote treatments, and we cannot re-
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ject the null hypothesis for Hypothesis 1B when testing for a re-election ef-

fect.    

Promises and Voting: Hypothesis 2   

Figure 4 displays the kernel density estimation for the promises of the candidates 

elected (red) and the candidates not elected (blue). Both kernel density estimates 

consist of the same number of subjects: 80 candidates in total, 40 of whom get 

elected. We see that the majority of the successful candidates made a promise bet-

ween 70 and 80 with the peak density at 75 (the “fair split” allocation). In compari-

son the promises of unsuccessful candidates are much more dispersed across 

promises. This is consistent with voters taking the campaign promise into account 

when forming their decision.  

Figure 4 – Prediction of voters’ beliefs (Allvote treatment) 
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Table 2 shows the results of regressing the voting decision (the probability of 

voting for the first candidate) on the promises of the two different candidates, 

formally testing Hypothesis 2.  When the promises of both candidates are entered 

linearily, the sign is positive for the first candidate and negative for the second 

candidate as expected. Yet, only the coefficient of the second candidate is signifi-

cant. When we allow for a non-linear functional form, all of the promises’ coeffi-

cients are significant in the expected direction, consistent with the hypothesized 

inverted U-shaped relationship.  Again, the result is consistent with the findings of 

Corazzini et al. (2014).  

To display this relationship, Figure 5 plots the estimated inverted U-shaped re-

lationship for the Allvote treatment group given the average promise of candidate 

2 (the average is 68 tokens). The graph peaks at around 80 tokens, which is slightly 

higher than the peak of the beliefs.  

Table 2 - Promises and voting 

 REGRESSION 

VARIABLES (2.1) (2.2) 

   

Promise  0.008 0.107*** 

Candidate 1 (0.0057) (0.0194) 

Promise -0.008*** -0.023*** 

Candidate 2 (0.0026) (0.006) 

(Prom)2   -0.0007*** 

Candidate 1  (0.0001) 

(Prom)2   0.0001** 

Candidate 2  (0.00005) 

Tr. Firstvote 0.098 0.087 

 (0.089) (0.077) 

Constant 0.482 -2.742*** 

 (0.414) (0.807) 

R-squared 0.10 0.19 

Observations 120 120 

OLS regression of the voting decision for/against candidate 1. 

Clustered standard errors (40 voting groups) in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Figure 5 – Prediction of voting decision in Allvote 

Finding 2 (voting): Voting is affected by election promises. Also this rela-

tionship is inverted U-shaped, so that voting increases with promises until 

very high promises, which lack credibility in line with Hypothesis 2. 

Promises and contributions: Hypothesis 3    

Table 3 shows the results of regressing the contributions of politicians on their 

promise. The promise variable is significant when entered linearly, and on average 

an increase of the promise by 1 token increases contributions by about 0.5 tokens. 

This result is consistent with the findings of Corazzini et al. (2014). When we allow 

for a non-linear effect, both the promise variable and the squared terms are signifi-

cant in the expected direction, consistent with Hypothesis 3A.  
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Table 3 – Promises and contributions 

 REGRESSION 

VARIABLES (3.1) (3.2) (3.3) 

    

Promise   0.473*** 1.316*** 

  (0.08) (0.35) 

(Promise)2    -0.007** 

   (0.003) 

Tr. Firstvote 0.010 -2.412 -2.219 

 (3.578) (3.18) (3.16) 

Tr. Firstrand  0.650 -1.502 -1.324 

 (2.757) (2.62) (2.64) 

Constant 57.94*** 26.74*** 4.609 

 (2.108) (5.53) (8.68) 

R-squared 0.00 0.08 0.10 

Observations 300 300 300 

OLS regression of the participants’ contributions. Clus-

tered  standard errors (60 voting groups) in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

The estimated inverted U-shaped relationship for the Allvote treatment is 

shown in Figure 6. The contributions peak at a higher promise level, 91, compared 

to the estimated functions for voter beliefs and voting . This suggests that voters 

somewhat underestimate the contributions of politicians with very high promises.  

The treatment group variables are not significant and we cannot reject the null 

hypotheses of Hypotheses 3B and 3C. Here we thus fail to confirm the results of 

Corazzini et al. (2014), that being voted into power increases contributions. The 

result for hypothesis 3C is also at odds with our results for beliefs.     

Finding 3 (contributions): Contributions by politicians are correlated 

with election promises. Again, the relationship is inverted U-shaped with 

increasing contributions until very high promises in line with Hypothesis 

3A. Contrary to expectations, mean contributions did not differ significant-

ly between treatments, and we cannot reject the null hypothesis for Hy-

potheses 3B and 3C.  
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Figure 6 – Prediction of the contributions 

Promisekeeping: Hypothesis 4    

Figure 7 displays a histogram of the distribution of the promises made by all parti-

cipants prior to the first election, and the share of promises that were subsequently 

kept. By far the most common promise is 75 (the “fair split” allocation).  Up to 

this level of 75 tokens, the share of kept promises is about 70%, and the share de-

creases to about 25% for promises of more than 75 tokens. 
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Figure 7 – Distribution of Kept vs. Broken Promises 

 

The promise-keeping rate is 71% in the Allvote treatment, and 56% and 57% 

in the other two treatments in period 1. Figure 8 in the end of this section display 

the share of kept promises for each treatment for each period of the experiment. 

The results of OLS regressions for Hypothesis 4 are shown in Table 4, where we 

show the exact specification as well as a Probit regression of these specifications in 

the Appendix. The rate of promise keeping is significantly higher than 0% in all 

three treatments confirming Hypothesis 4A.  The promise variable is negative and 

significant if entered linearly. If we add the square of promises in specification 

(4.3), the squared term is negative and significant, consistent with lower credibility 

of high promises.  This lower credibility of high promises is visible in the last re-

gression, too. The dummy for promises larger than 75 tokens, added for an addi-

tional ex-post test of hypothesis 4B in regression model (4.4), is negative and 

significant. Promises over 75 are about 40 percentage points less likely to be kept, 

consistent with Hypothesis 4B. In combination with Figure 7, this suggests that the 

actual functional form might equal a discontinuous function with a jump at 75 rat-

her than an inverse U-shaped relationship.  
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Table 4 – Promise keeping (all subjects) 

 REGRESSION 

VARIABLES (4.1) (4.2) (4.3) (4.4) 

     

Promise given  -0.00659*** 0.00539 -0.00172 

  (0.00151) (0.00548) (0.00174) 

Promise2   -0.000103** 

(4.82e-05) 

 

Prom >75    -0.395*** 

    (0.0749) 

Tr. Firstvote -0.150** -0.116* -0.114* -0.114* 

 (0.0672) (0.0652) (0.0656) (0.0648) 

Tr. Firstrand -0.140** -0.110* -0.107 -0.120* 

 (0.0603) (0.0637) (0.0644) (0.0627) 

Constant 0.710*** 1.145*** 0.830*** 0.879*** 

 (0.0440) (0.109) (0.171) (0.119) 

R-squared 0.020 0.063 0.072 0.133 

Observations 300 300 300 300 

OLS regression dependent variable: dummy whether promise was kept 

Clustered standard errors (by 60 voting groups) in parentheses 

*** p<0.01 ** p<0.05 * p<0.1 

 

Finally, the dummies for the Firstvote and Allvote treatments are significant in 

the expected direction at the 10% level, suggesting both that a re-election motive 

and intrinsic motivation for being elected increases the likelihood of promises 

being kept.  This is in line with Hypotheses 4C and 4D.     

Finding 4 (promise keeping): Promises are credible to some extent, in 

line with Hypothesis 4A. Very high promises (above the fair split) are more 

likely to be broken in line with Hypothesis 4B. Promises are more credible 

if the politician can be re-elected in the next period in line with Hypothesis 

4C, and promises are more credible if the politician was voted into power 

rather than randomly selected in line with Hypothesis 4D. 
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Promise breaking and re-elections: Hypothesis 5 

The results of estimating the effect of promise breaking on the likelihood of get-

ting re-elected, are shown in Table 5. The contributions variable is significant with 

a positive sign, showing that politicians who contributed more in the previous pe-

riod are more likely to get re-elected. This is consistent with Hypothesis 5A. In 

specifications (5.3) and (5.4) we replace the contributions variable by the difference 

in beliefs about contributions of the incumbent and the competitor. Consistent 

with Hypothesis 5B, the beliefs variable is significantly positive.  

Table 5 – Reelection voting, Allvote & Firstrand 

 REGRESSION 

VARIABLES (5.1) (5.2) (5.3) (5.4) 

     

Promise 0.00833 0.00882   

 (0.00531) (0.00557)   

Contributions 0.00644** 0.00616**   

 (0.00251) (0.00244)   

Broken Promise -0.207* -0.261* -0.184** -0.244** 

 (0.121) (0.142) (0.0760) (0.106) 

Difference in Belief  In-

cumbent/Competitor 

  0.0106*** 

(0.00109) 

0.0106*** 

(0.00110) 

Tr. Firstrand -0.0679 -0.0993 0.0629 0.0196 

 (0.0780) (0.0965) (0.0705) (0.0853) 

Broken Prom.*Firstrand  0.0810  0.108 

  (0.166)  (0.138) 

Constant -0.251 -0.255 0.627*** 0.641*** 

 (0.341) (0.351) (0.0593) (0.0616) 

     

Observations 120 120 120 120 

R-squared 0.294 0.295 0.442 0.445 

OLS regression, dependent var. dummy whether voted for the incumbent in period 2. 

Clustered standard errors in parentheses (40 voting groups). 

*** p<0.01 ** p<0.05 * p<0.1 
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 When we control for the contributions of the politician in the previous period, 

the broken promise variable is significant at the 10% level in the expected direc-

tion, in line with hypothesis 5C.  The point estimate suggests that breaking an elec-

tion promise reduces the likelihood of getting re-elected by 21 percentage units 

controlling for the contribution level in the previous period. If we instead control 

for the beliefs about the difference in contributions between the incumbent and 

the competitor, the broken promise variable is significant at the 5% level with a 

somewhat smaller point estimate. This result supports Hypothesis 5D. When we 

add an interaction between a broken promise and the Firstrand treatment, the in-

teraction is not significant. We thus cannot reject the null hypothesis for Hypothe-

sis 5E.  

Our main analysis focuses on the second period, thus the first re-election.  Sin-

ce there is a second re-election in the third period, we add regressions for the third 

period and also the results for both periods pooled together in Table A5 in the ap-

pendix. The broken promise coefficient for the third period data is significant in 

specification (5.3), but not in specification (5.1).  When pooling both periods to-

gether, the coefficient of a broken promise is significant at the 5% level in both 

specification (5.3) and specification (5.1).   

Finding 5 (re-election): The likelihood of getting re-elected increases with 

contributions in the previous period in line with Hypothesis 5A, and the 

likelihood of getting re-elected increases with the difference in beliefs about 

the incumbent and the competitor in line with Hypothesis 5B. Voters pun-

ish broken election promises even after controlling for the contributions of 

or beliefs about the politician, in line with Hypotheses 5C and 5D. The ef-

fect of a broken promise does not differ significantly depending on if the 

politician was voted into power or randomly selected, and we cannot reject 

the null hypothesis for Hypothesis 5E.   

Promise keeping and contributions over time 

In our analysis we focus – with the exception of re-elections (Hypothesis 5) – on 

the initial period of the experiment. The experiment was designed to allow a clean 

identification of the re-election motive and the intrinsic motivation motive in the 

first period (and to test for the effect of promise-breaking on the re-election pro-
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bability in period 2). As the election institution changes over time within the three 

treatments – to allow for identification of the effects in the first period – these ef-

fects are not straightforward to isolate in periods 2 and 3.  In addition, only in the 

first period can we be sure that previous group behavior does not influence beliefs 

and behavior. For completeness however, we show the development of contribu-

tions and promise keeping over all three periods of the experiment in Figure 8. 

Figure 8 – Promise keeping and contributions over time 

 

As can be seen in the figure there is a tendency for the promise-keeping rate 

and the contributions to decrease over time, particularly in the third period consis-

tent with an endgame-effect. Despite this decrease, the promise-keeping rate and 

the contributions are substantial and significantly different from zero even in the 

third period. The promise-keeping rate in the third period varies between 34% and 

48% in the three treatments and the contributions vary between 39% and 57%. In 

Table A6 in the Appendix we provide regressions of the change in promise kee-

ping and contributions between the three periods (with separate regressions for 
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each treatment). The decrease of promise keeping and contributions is significant 

between the first period and the third period in all treatments. The difference bet-

ween the first period and the second period is only significant in the “Firstvote” 

treatment. The difference in contributions between periods 2 and 3 is significant 

for all treatments, whereas the difference in promise keeping is significant only for 

the “Allvote” treatment. The decrease in contributions and promise keeping over 

the periods is consistent with a re-election motive (as this is by definition absent in 

the last period), but this effect cannot be cleanly separated from a time trend in 

behavior. Our results about the period effects for promise keeping are consistent 

with Feltovich and Giovannoni (2015) who find that promise keeping decreases 

over time.  

3.5. Discussion and Conclusion  

This study investigates political behavior in response to election promises. It largely 

confirms the findings of Corazzini et al. (2014) about election promises being more 

than cheap talk. The rate of promise keeping is similar between the two studies, 

and also to the rates observed in observational data (e.g. Mansergh & Thomson, 

2007; Naurin, 2011; Pomper & Lederman, 1980; Royed, 1996). Both studies also 

find an inverted U-shaped relationship between promises and beliefs, and promises 

and voting.  

Concerning politician behavior we find that both a re-election concern and 

being voted into power rather than randomly selected increases the likelihood of 

promises being kept. This could not be tested in Corazzini et al. (2014) as the pro-

mises were endogenous to the treatments and politicians did not run for re-

election. However, somewhat surprisingly the contribution rate does not differ sig-

nificantly across the treatments. This is different to Corazzini et al. (2014) who find 

that an election treatment increases contributions.  However, our result may be a 

“false negative” here, especially as the beliefs of the voters in our study were con-

sistent with the effect found by Corazzini et al. (2014).       

Concerning voter behavior, we find that voters are less likely to vote for pro-

mise-breakers even when controlling for the contributions of the politicians in the 

previous period. This was also recently found by Feltovich and Giovannoni (2015) 

in an experiment with a design testing the effect in a setting with indefinitely repea-

ted elections. A unique contribution of this study is that we measure beliefs of the 
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voters, which allows us to distinguish purely retrospective punishment of promises 

from a forward-looking adjustment to the beliefs about a politician. We find that 

the broken promise variable is significant after controlling for the beliefs, consis-

tent with retrospective punishment of broken promises. In other words, we find 

that voters punish broken promises at the polls beyond updating their beliefs about 

the politician in question. Supporting prospective voting, we also observe that vo-

ters utilize the signals conveyed by election promises to prospectively form their 

beliefs, and that promises affect voting. The prospective use of promises holds up 

in repeated elections also, thus prospective voting is not only occurring in the ab-

sence of information about past behavior.  

In terms of practical implications, our findings support the idea that promises 

are relevant for voters and the democratic process per se. Information for voters 

about promises, their credibility, and subsequent fulfillment appears to be an es-

sential part of an election and this should be kept in mind when designing demo-

cratic institutions.  

When drawing strong conclusions, one should keep in mind that our study is a 

simplification of reality to allow for causal inference. Future research will be im-

portant to understand voter evaluation of promises that are more ambiguous or 

targeted to certain subgroups of the population. Similarly it is interesting to investi-

gate how voters react to promises not intentionally broken as well as promises rela-

ting to particular types of political issues. It would also be of interest to test how 

promise keeping varies with the degree of anonymity of the politician. In our expe-

riment all participants remained anonymous during the experiment, and it is possi-

ble that decreasing the degree of anonymity would further enhance promise 

keeping.  

In conclusion, our results suggest that election promises are an important tool 

for voters to evaluate candidates and form a voting decision. Firstly, we find that 

voters use election promises to form prospective beliefs about new candidates 

which matter for the voting decision. Secondly, we find that voters punish broken 

promises retrospectively. Our evidence supports the assumption that promises 

work as campaign platforms and provide voters with information signals about the 

intention of a politician. Thereby it supports the relevance of theories of pre-

election behavior. Yet we find limits of these assumptions. Not all politicians pro-

mise faithfully, more promises are kept in the presence of a re-election concern, 

and voters punish promise breakers retrospectively. This highlights the relevance 
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of agency models of politics. Our results imply that it may be interesting to aug-

ment these models with promises and a taste for promise keeping and for punis-

hing promise breaking.   
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3.A. Appendix  

3.A.1. Regression equations for hypothesis testing 

In the this section we list all regressions we run and outline how we use these to 

test our hypotheses.   

Hypothesis 1: 

To test these hypotheses we estimate the following three OLS regressions,  

𝐶𝑖 = 𝛼 + 𝛽3𝐹𝑉𝑖 + 𝛽4𝐹𝑅𝑖 + 𝜀𝑖𝑘 (3.1)  

𝐶𝑖 = 𝛼 + 𝛽1𝑃𝑖 + 𝛽3𝐹𝑉𝑖 + 𝛽4𝐹𝑅𝑖 + 𝜀𝑖𝑘 (3.2)  

𝐶𝑖 = 𝛼 + 𝛽1𝑃𝑖 + 𝛽2𝑃𝑖
2 + 𝛽3𝐹𝑉𝑖 + 𝛽4𝐹𝑅𝑖 + 𝜀𝑖𝑘 (3.3)  

where 𝑌𝑖𝑗 is the belief of voter 𝑖 about the winning2 candidate 𝑗 in group 𝑘. 𝑃𝑗  is 

the promise of candidate j, and 𝐹𝑉𝑖 and 𝐹𝑅𝑖 are dummies for the treatment groups 

Firstvote and Firstrand. In specification (1.1) we regress only on the dummies. In 

(1.2) we include the linear promise also. In (1.3) we include the squared promise in 

the regression since we expect an inverted U-shaped relationship. We evaluate hy-

pothesis 1A by testing whether coefficients 𝛽1 and  𝛽2  are significantly different 

from zero (the hypothesized inverted U-shaped relationship implies a positive 

𝛽1and a negative 𝛽2). We evaluate hypothesis 1B by testing if  𝛽3 is significantly 

smaller than zero, and hypothesis 1C by testing if 𝛽4 is significantly smaller than 

zero.  

Hypothesis 2 

In the analysis of this hypothesis we only include the treatment groups Allvote and 

Firstvote; the two groups in which voters could vote for their politician in the first 

period. To test this hypothesis we estimate the following two OLS regressions (li-

near probability model),   

                                           
2 We get qualitatively similar results when using the belief about the losing candidate instead. For completeness these 

results are included in Table 1 in the Appendix. 
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𝑉𝑖 = 𝛼 + 𝛽1𝑃1𝑘 + 𝛽2𝑃2𝑘 + 𝛽5𝐹𝑉𝑖 + 𝜀𝑖𝑘 (2.1)  

𝑉𝑖 = 𝛼 + 𝛽1𝑃1𝑘 + 𝛽3𝑃1𝑘
2 + 𝛽2𝑃2𝑘 + 𝛽4𝑃2𝑘

2 + 𝛽5𝐹𝑉𝑖 + 𝜀𝑖𝑘 (2.2)  

where 𝑉𝑖 is a dummy of whether voter 𝑖 voted in favor of the first of two candi-

dates. 𝑃1𝑘 and 𝑃2𝑘 are the promises of the first and second candidate in group 𝑘, 

and 𝐹𝑉𝑖 is a dummy for the Firstvote treatment.  In specification (2.1) we regress 

on the dummies and linear promise terms and evaluate the coefficients 𝛽1 𝑎𝑛𝑑 𝛽2 

(expecting a positive sign of 𝛽1and a negative sign of 𝛽2). In (2.2) we add the 

squared promises of both candidates and evaluate all four coefficients 

𝛽1, 𝛽2, 𝛽3, 𝑎𝑛𝑑 𝛽4 (the hypothesized inverted U-shaped relationship implies a posi-

tive 𝛽1and a negative 𝛽2 and a negative 𝛽3 and a positive 𝛽4). 

Hypothesis 3 

To assess these hypotheses, we estimate the following three OLS regressions, 

𝐶𝑖 = 𝛼 + 𝛽3𝐹𝑉𝑖 + 𝛽4𝐹𝑅𝑖 + 𝜀𝑖𝑘 (6.1)  

𝐶𝑖 = 𝛼 + 𝛽1𝑃𝑖 + 𝛽3𝐹𝑉𝑖 + 𝛽4𝐹𝑅𝑖 + 𝜀𝑖𝑘 (6.2)  

𝐶𝑖 = 𝛼 + 𝛽1𝑃𝑖 + 𝛽2𝑃𝑖
2 + 𝛽3𝐹𝑉𝑖 + 𝛽4𝐹𝑅𝑖 + 𝜀𝑖𝑘  (6.3)  

where 𝐶𝑖 is the contributions of participant 𝑖 in group 𝑘. 𝑃𝑖 is the promise of the 

participant, and 𝐹𝑉𝑖 , 𝐹𝑅𝑖  are dummies for the treatment groups. We run three 

specifications of this regression. In (3.1) we regress only on the dummies. In (3.2) 

we regress on the dummies and the linear promise. In (3.3) we add the squared 

promise to the regression. We test hypothesis 3A by testing the sign and signifi-

cance of 𝛽1  and 𝛽2  (the hypothesized inverted U-shaped relationship implies a 

positive 𝛽1and a negative 𝛽2). We test hypothesis 3B by testing if 𝛽3 is significantly 

lower than zero. And we test hypothesis 3C by testing if 𝛽4 is significantly lower 

than zero.  
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Hypothesis 4 

We define a kept promise as a contribution of at least the promised amount. To 

evaluate these hypotheses we estimate the following four OLS regression models 

(linear probability model), 

𝐾𝑃𝑖 = 𝛼 + 𝛽3𝐹𝑉𝑖 + 𝛽4𝐹𝑅𝑖 + 𝜀𝑖𝑘 (4.1)  

𝐾𝑃𝑖 = 𝛼 + 𝛽1𝑃𝑖 + 𝛽3𝐹𝑉𝑖 + 𝛽4𝐹𝑅𝑖 + 𝜀𝑖𝑘 (4.2)  

𝐾𝑃𝑖 = 𝛼 + 𝛽1𝑃𝑖 + 𝛽2𝑃𝑖
2 + 𝛽3𝐹𝑉𝑖 + 𝛽4𝐹𝑅𝑖 + 𝜀𝑖𝑘 (4.3)  

𝐾𝑃𝑖 = 𝛼 + 𝛽1𝑃𝑖 + 𝛽5𝐻𝑃𝐷𝑖 + 𝛽3𝐹𝑉𝑖 + 𝛽4𝐹𝑅𝑖 + 𝜀𝑖𝑘 (4.4)  

where 𝐶𝑖 is the contributions of participant 𝑖 in group 𝑘. 𝑃𝑖 is the promise of the 

participant, and 𝐹𝑉𝑖 , 𝐹𝑅𝑖  are dummies for the treatment groups. We run three 

specifications of this regression. In (3.1) we regress only on the dummies. In (3.2) 

we regress on the dummies and the linear promise. In (3.3) we add the squared 

promise to the regression. We test hypothesis 3A by testing the sign and signifi-

cance of 𝛽1  and 𝛽2  (the hypothesized inverted U-shaped relationship implies a 

positive 𝛽1and a negative 𝛽2). We test hypothesis 3B by testing if 𝛽3 is significantly 

lower than zero. And we test hypothesis 3C by testing if 𝛽4 is significantly lower 

than zero.  

Hypothesis 5 

To test these hypotheses we focus on the election decision in the second period. 

Therefore, we analyze only the voters in the treatments Allvote and Firstrand – the 

two treatment groups with voting in the second period. We estimate the following 

four OLS regression models (linear probability model),  

 𝑅𝑒𝑖 = 𝛼 + 𝛽1𝐵𝑃𝑗 + 𝛽2𝑃𝑗
 + 𝛽3𝐶𝑗 + 𝛽4𝐹𝑅𝑖 + 𝜀𝑖𝑘 (5.1)  

 𝑅𝑒𝑖 = 𝛼 + 𝛽1𝐵𝑃𝑗 + 𝛽2𝑃𝑗
 + 𝛽3𝐶𝑗 + 𝛽4𝐹𝑅𝑖 + 𝛽5𝐵𝑃𝑗 ∗ 𝐹𝑅𝑖 + 𝜀𝑖𝑘 (5.2)  

 𝑅𝑒𝑖 = 𝛼 + 𝛽1𝐵𝑃𝑗 + 𝛽6Δ𝐵𝑒𝑙𝑖𝑘 + 𝛽4𝐹𝑅𝑖 + 𝜀𝑖𝑘 (5.3)  
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 𝑅𝑒𝑖 = 𝛼 + 𝛽1𝐵𝑃𝑗 + 𝛽6Δ𝐵𝑒𝑙𝑖𝑘 + 𝛽4𝐹𝑅𝑖 + 𝛽5𝐵𝑃𝑗 ∗ 𝐹𝑅𝑖 + 𝜀𝑖𝑘 (5.4)  

where 𝑅𝑒𝑖 is a dummy indicating whether voter 𝑖 voted to re-elect the incumbent 

politician 𝑗 in period 2. 𝐵𝑃𝑗
  is a dummy indicating whether the politician kept his 

promise in the previous period. 𝑃𝑗
  is the promise of the politician. 𝐶𝑗 is the politi-

cian’s contributions. 𝐹𝑅𝑖  is a dummy for the Firstrand treatment. Δ𝐵𝑒𝑙𝑖𝑘  is the 

difference in the voter 𝑖’s belief about the future contributions of the incumbent 

and the future contributions of the competitor in group 𝑘. 𝐵𝑃𝑗 ∗ 𝐹𝑅𝑖 is an interac-

tion term between a broken promise and the Firstrand treatment. We run two 

specifications of the model with contributions as an explanatory variable, with (5.1) 

and without (5.2) the interaction term. We similarly run two specifications of the 

model with voters’ beliefs as an explanatory variable, with (5.3) and without (5.4) 

the interaction term.  

We test hypothesis 5A by testing if 𝛽3 is significantly positive, and we test hy-

pothesis 5B by testing if 𝛽6 is significantly positive. We test hypothesis 5C by test-

ing if 𝛽1 is significantly negative in models (5.1) and (5.2) and we test hypothesis 

5D by testing if 𝛽1 is significantly negative in models (5.3) and (5.4). Finally, we 

test hypothesis 5E by evaluating whether 𝛽5 is significantly positive. 
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3.A.2.  Tables 

Table A1 shows the relationship between the loosing candidates’ promise and the 

voters’ belie about the candidates’ intended contributions. The results confirm the 

relation between the winning candidate and the promise shown in Table 1 of the 

paper.  

Table A1 – Promises and beliefs, loosing candidate 

 REGRESSION 

VARIABLES (1.1) (1.2) (1.3) 

    

Promise  0.359** 2.337*** 

  (0.146) (0.287) 

(Promise)2   -0.0155*** 

   (0.00237) 

Tr. Firstvote -1.613 -2.796 -3.549 

 (4.453) (3.872) (3.183) 

Constant 53.38*** 29.23*** -28.34*** 

 (3.345) (10.38) (7.950) 

    

Observations 160 160 160 

R-squared 0.001 0.070 0.168 

OLS regression dependent variable: belief about the 

losing candidate’s contributions. Clustered standard er-

rors (by 40 voting groups) in parentheses. 

*** p<0.01 ** p<0.05 * p<0.1 
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Table A2 shows a Probit regression of a dummy for each voters voting decision on 

both candidates promise. The results qualitatively confirm the results of table 2 in 

the main paper. 

Table A2 - Promises and voting Probit 

 Probit REGRESSION 

VARIABLES (2.1) (2.2) 

   

Promise  0.0194 0.368*** 

Candidate 1 (0.0155) 

[0.0071] 

(0.0998) 

[0.120] 

Promise -0.0226** -0.167*** 

Candidate 2 (0.00923) 

[-0.0082] 

(0.0456) 

[-0.0544] 

(Prom)2   -0.00234*** 

Candidate 1  (0.000605) 

[-0.00076] 

(Prom)2  

Candidate 2 

 0.00107*** 

(0.000291) 

[0.00035] 

Tr. Firstvote 0.268 0.311 

 (0.241) 

[0.098] 

(0.223) 

[0.10] 

Constant 0.141 -7.894* 

 (1.155) 

 

(4.112) 

Pseudo R-2 0.0742 0.173 

Observations 120 120 

Probit regression Dependent var. dummy vote for candidate 1. 

Clustered standard errors in parentheses. Marginal effects in 

squared brackets. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A3 shows a Probit regression of a dummy for promise keeping on the prom-

ise. The results partly support the results of table 4 in the main paper. Observe that 

in (4.3) the variable for the squared promise is not significant whereas it was in the 

OLS and the coefficient of the Firstrand treatment is (weakly) significant whereas it 

wasn’t in the OLS. 

Table A3 – Promise keeping (all subjects) 

 Probit REGRESSION 

VARIABLES (4.1) (4.2) (4.3) (4.4) 

     

Promise given  -0.0198*** 0.0106 -0.00513 

  (0.00560) 

[-0.00720] 

(0.0191) 

[0.00381] 

(0.00569) 

[-0.00175] 

Promise2   -0.000249 

(0.000157) 

[8.98e-05] 

 

Prom >75    -1.057*** 

    (0.228) 

[-0.361] 

Tr. Firstvote -0.402** -0.308* -0.306* -0.335* 

 (0.181) 

[-0.150] 

(0.183) 

[-0.111] 

(0.185) 

[-0.110] 

(0.192) 

[-0.113] 

Tr. Firstrand -0.377** -0.300* -0.298* -0.350* 

 (0.165) 

[-0.140] 

(0.178) 

[-0.108] 

(0.179) 

[-0.107] 

(0.182) 

[-0.119] 

Constant 0.553*** 1.883*** 1.024 -1.063*** 

 (0.128) (0.421) (0.640) (0.393) 

R-squared 0.0151 0.0505 0.0551 0.101 

Observations 300 300 300 300 

Probit  regression dependent variable: dummy whether promise was kept 

Clustered standard errors (by 60 matching groups) in parentheses 

Marginal effects in brackets 

*** p<0.01 ** p<0.05 * p<0.1 
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Table A4 shows a Probit regression of a dummy whether a voter chose to re-elect 

a politician on the politician’s promise, promise keeping, and contributions. The 

results are qualitatively similar to the OLS regression in table 5 of the main paper, 

note however that the broken promise coefficient in specification (5.1) is not sig-

nificant. 

Table A4 – Re-election voting (Allvote & Firstrand) probit regression 

 REGRESSION 

VARIABLES (5.1) (5.2) (5.3) (5.4) 

     

Promise 0.0268 0.0286   

 (0.0178) 

[0.0076] 

(0.0189) 

[0.00808] 

  

Contributions 0.0195** 0.0184**   

 (0.00823) 

[0.0055] 

(0.00788) 

[0.00519] 

  

Broken Promise -0.598 -0.802* -0.626** -0.831** 

 (0.365) 

[-0.169] 

(0.429) 

[-0.179] 

(0.243) 

[-0.117] 

(0.343) 

[-0.154] 

Difference in Belief In-

cumbent/Competitor 

  0.0878*** 

(0.0215) 

[0.0165] 

0.0876*** 

(0.0209) 

[0.0162] 

Tr. Firstrand -0.276 -0.408 0.0761  

 (0.253) 

[-0.0790] 

(0.341) 

[-0.0758] 

(0.252) 

[0.0143] 

(0.365) 

Broken Prom.* Firstrand  0.309  0.416 

  (0.526)  (0.485) 

Constant -2.379** -2.379* 0.376* 0.451* 

 (1.201) (1.241) (0.206) (0.247) 

     

Observations 120 120 120 120 

Pseudo R-squared 0.237 0.239 0.506 0.509 

Probit regression dependent var. dummy whether voted for the incumbent 

Clustered standard errors in parentheses (40 voting groups) 

Marginal effects in squared brackets 

*** p<0.01 ** p<0.05 * p<0.1 
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Table A5 supplements table 5 in the main document. It shows OLS regressions of 

a dummy whether a voter chose to re-elect a politician on the politician’s promise, 

promise keeping, and contributions for period 3 as well as period 2 and 3 pooled 

together. The results are qualitatively similar to the OLS regression in table 5 for 

period 2  of the main paper, note however that the broken promise coefficient in 

specification (5.1) is not significant for period 3 only, whereas it is significant at the 

5% level once we pool both periods together. 

Table A5 – Re-election voting regressions for period 3 and both periods 2 and 3 

pooled together  

 Period 3 only Period 2 and 3 

VARIABLES (5.1) (5.3) (5.1) (5.3) 

     

Promise 0.00326  0.0060*  

 (0.00335)  (0.00320)  

Contributions 0.00835***  0.0077***  

 (0.00168)  (0.00135)  

Broken Promse -0.0922 -0.260*** -0.151** -0.226*** 

 (0.110) (0.0894) (0.0709) (0.0635) 

Difference in Belief 

Incumbent/Competitor 

 0.00782*** 

(0.00120) 

 0.0088***      

(0.00091) 

Tr. Firstrand -0.0281 -0.0612 -0.0514 -0.0134 

 (0.0778) (0.0839) (0.0547) (0.0573) 

Period 3 dummy   -0.0543 -0.0637 

   (0.0536) (0.0514) 

Constant -0.117 0.672*** -0.193 0.692*** 

 (0.210) (0.0512) (0.238) (0.0499) 

     

Observations 120 120 240 240 

R-squared 0.235 0.303 0.263 0.363 

OLS regression dependent var: dummy for re-election of incumbent 

Robust standard errors in parentheses (by 40 voting groups) 

*** p<0.01 ** p<0.05 * p<0.1 
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Table A6 displays differences in contributions and promise keeping over the dif-

ferent periods. The regressions are sorted by treatment group. As the table shows, 

differences from period 1 to 2 are only significant in the Firstvote treatment, 

whereas there is a significant drop towards the last period in all treatments. 

Table A6 – Contributions and promise keeping in the three periods in each treatment 

 

 

 (Allvote) (Firstvote) (Firstrand) (Allvote) (Firstvote) (Firstrand) 

VARIABLES Contributions Contributions Contributions Promise 

keeping 

Promise 

keeping 

Promise 

keeping 

       

Period  2 -1.340 -7.700* -3.680 -0.11 -0.14** -0.070 

 (3.562) (4.021) (3.807) (0.0671) (0.0704) (0.0707) 

Period  3 -11.57*** -18.23*** -12.61*** -0.23*** -0.22*** -0.17** 

 (4.052) (4.235) (4.035) (0.0678) (0.0690) (0.0700) 

P 3 – P 2 -10.23** -10.53** -8.93** -0.12* -0.08 -0.10 

       

Constant 57.94*** 57.95*** 58.59*** 0.710*** 0.560*** 0.570*** 

 (2.448) (2.556) (2.527) (0.0456) (0.0499) (0.0498) 

       

Observations 300 300 300 300 300 300 

R-squared 0.034 0.058 0.034 0.037 0.034 0.019 

OLS regression dependent var: dummy for re-election of incumbent 

Robust standard errors in parentheses 

*** p<0.01 ** p<0.05 * p<0.1 
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3.A.3. Instructions of the Experiment (translation from German) 

 

Dear Participant, 

We would like to thank you for participating in our experiment. Please read the 

instructions carefully. You will need them to wholly understand the experiment. 

On your desk you will find: 

• A short description of the experiment 

• A thorough explanation, which you can come back to anytime during the 

experiment 

• A payoff matrix, which can help you to make your decision 

• A blank paper and a pen 

In case you should have question or are uncertain, don’t hesitate to ask the exper-

imenters for help.  
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Short description: 

In the following experiment, you will assume the role of voters and politicians. 

Participants will be split into groups of five, which will persist over the course of 

the whole experiment. In each of three periods, one participant will act as the poli-

tician. The others will take the roles of citizens.  

The politician has the responsibility to manage the budget of the group. He can 

either keep it for himself or invest in a fund for the rest of his group (contribute). 

The contributed amount will be multiplied and evenly split within the group mem-

bers. The politician, however, does not benefit from his contribution.  

In each period, the politician is either determined by chance or by elections. In case 

of an election, the group will be randomly split in two candidates and three voters. 

The latter have the possibility to vote in favor of one of the two candidates. In pe-

riod 2 and 3, the old politician will automatically be a candidate running for re-

election. Candidates themselves do not have voting rights. If there is no election, 

the politician will be randomly determined, such that all five group members have 

the same likelihood of becoming politician.  

There will be one pre-period and three periods in total: 
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Thorough explanation: 

In the beginning of the experiment, the pre-period, you need to indicate a promise 

about how much of the public budget you would like to contribute to the group. 

This promise is not binding but it will be shown to all group members. In case of 

elections, the candidates’ promises will be displayed again and can serve as a voting 

help for the voters.  

NOTE: The promise that you give is valid for all periods  

Figure A1 – Entry of promise 

 
 
After entering your promise, you can see the promises of all group members: 

Figure A2 –Table with all promises 

When relevant, the respective promises 

will be displayed again. Nevertheless, you are 

welcome to take notes! 

After the revelation of all promises, you 

will be informed about the structure of the 

selection phases. You will know in which 

period the politician will be elected and in 

which he will be randomly determined. There 

will at least be one election. In the example be-

low, three elections are implemented: 
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Figure 3 – Table with selection phases  

 
With this screen, the pre-period has ended.  

The main period of the experiment: 

This period will be repeated three times. In every period, the politician will be se-

lected according to the aforementioned table (Figure A3).  

At the beginning of each period, you will be asked how much of the public 

budget (100 tokens) you would like to invest for your group given that you become 

the politician. This decision is binding and will be implemented if you are elected 

or randomly drawn to be the politician. Otherwise, your decision will remain se-

cret.  

The politician’s payoff equals the amount of the budget that he keeps for him-

self. The amount contributed to the group will be multiplied by 1.33 and is equally 

split amongst the remaining 4 members of the group. That means, each member – 

except the politician – gets 
1.33

4
= 1/3 of the contributed amount. In case you are 

unsure about your decision, you can use the calculator (see below) or the payoff 

matrix on the last page.  
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Figure A4 – Decision-making 

 
As the sum contributed to the group is multiplied, we refer to it as “investment 

for the group”. After the decision of every participant, the politician will either be 

elected or randomly drawn.  

In case of an election, the group will be randomly drawn into candidates and 

voters. The politician of the previous period will always be a candidate in the next pe-

riod. Promises of candidates as well as decisions of previous politicians will be dis-

played to the voters.  

If a random selection is implemented, one of the five candidates is chosen to 

be the politician. Every member has the same probability of being elected as politician.  

When the politician is selected, his/her previously indicated decision will be 

implemented in the decision phase. Thereafter, his decision will be disclosed to the 

remaining members of his group. The selection and decision phase will be repeated 

two times and hence there are three periods. The experiment ends with a ques-

tionnaire about you and your decision rationales. In addition, your final payoff will 

be displayed.  

 

Payment: 

The tokens you accumulate during the experiment will be paid in Euros. 10 To-

kens equal 0.75 Euro. In addition, every participant received 4 Euros for participat-

ing. The payment is individual and takes place in a separate room. Therefore, 

please remain seated until you are called.  
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The income calculator: 

During all your decisions in the experiment, you have the income calculator at your 

disposal. The calculator allows you to check the resulting incomes of potential in-

vestment decisions. If you want to calculate something on your own, you can do so 

by clicking on the small icon on the very left. An ordinary calculator will open.  

Figure A5 – Income calculator 

  

Open calulator 

 Insert contribution  

to group 
Display of the re-

sulting income 
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Figure A6 - Payoff table 

The payoff table displays the income of politi-

cians and voters for the respective decisions of 

the politician.  

“Contribution for group” represents the amount of 

the endowment (100 tokens) the politician con-

tributes to his group. The rest, he keeps for 

himself. 

“Income of the politician” is the amount the politi-

cian has kept for himself. This displays his in-

come in tokens 

“Income per voter” denotes the income that the 

other members of the group will receive. 

“Sum of all incomes” refers to the sum all incomes 

for one group. It equals 4 times the income of 

voters and the politician’s income. 

During the entire experiment the participants 

had this table available.  
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Abstract 

 

We explore whether male dominated environments, in themselves, adversely affect 

women’s willingness to lead. We find that women randomly assigned to male major-

ity teams are less willing to become team leaders than women assigned to female 

majority teams. Analyses of potential mechanisms show that women in male major-

ity teams are less confident in their relative performance, less influential, and more 

swayed by others in team discussions. They also accurately anticipate less support 

from team members in a leadership election. In contrast, men in minority are the 

most willing to lead, most confident and influential, and they accurately anticipate 

the most support.  
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4.1. Introduction 

Despite important advancement in women’s labor market participation and educa-

tional attainment over the last decades, economic and political activity around the 

world remains characterized by high degrees of vertical and horizontal gender seg-

regation. A large literature shows that women are persistently underrepresented in 

leading positions (Bertrand and Hallock 2001; Fox and Lawless, 2012; Blau and 

Kahn 2017) and in high-paying occupations (Blau, Brummund, and Liu 2013; Cohen 

2013; Gobillon, Meurs, and Roux 2015; Olivetti and Petrongolo 2016).2 As a result, 

conventional measures of human capital explain only a small part of the current 

gender wage gap, while occupation and industry segregation remain important fac-

tors (Blau and Kahn 2017). This raises the question of why—despite the fact that 

female educational attainment now surpasses that of men in many countries—so 

few women reach the top, and instead persistently pursue educations and career tra-

jectories with less career potential, in lower paid industries, and at lower paid levels 

within firms.  

In this paper, we propose that male dominated environments may, in and of 

themselves, have an adverse impact on women’s careers. In particular, we focus on 

why so few women reach the top, and ask if women’s willingness to take on a lead-

ership role is negatively influenced by being surrounded by many men. Since men 

are more likely than women to advance to leading positions, the share of women 

within organizations tends to decrease further up the career ladder. If women are 

adversely affected by being in minority, the absence of women at the top may be-

come a self-perpetuating cycle whereby women become reluctant to enter, and prone 

to leave, male dominated high-level positions.  

Confounding factors and data limitations make it difficult to precisely estimate 

the causal impact of minority status on women’s outcomes using observational data. 

Most importantly, selection (by employees and/or employers) into different indus-

tries and organizations, is far from random. Women who enter male dominated work 

environments may differ from other women in unobservable characteristics that 

                                           
2 While women in the U.S. hold the majority of bachelor and master degrees in all age categories younger than 70 years, their access 

to leadership positions has increased only slowly over time. For example, women constitute 45% of the employees of S&P 500 

firms, but hold only 20% of board seats and 5% of CEO positions (Catalyst, 2018). OECD statistics reveal similar patterns in other 

countries (OECD, 2017). Similarly, high levels of female political engagement are not manifested in women attaining leading po-

litical positions at similarly high rates—e.g., voter turnout among women has been higher in each presidential election in the US 

since 1980, but in 2018 women still held only 19.3% of the seats in the House of Representatives and 21% in the Senate. 
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correlate with career orientation, performance and well-being. We avoid this prob-

lem by using an economic experiment with random assignment of participants to 

teams with varying gender composition. This approach allows us to stratify the ran-

domization, making it possible to study women´s outcomes in groups that are scarce 

in naturally occurring data. For example, female majority executive committees or 

company boards are the exception, and where they exists they are likely to have 

different characteristics than their male-majority counterparts. Finally, we can sys-

tematically and rigorously explore a number of mechanisms through which male 

dominated environments may impact women. Specifically, in addition to willingness 

to lead, we measure whether the gender composition of teams impacts women’s 

performance, confidence, influence, actual and anticipated support, and the team 

members’ implicit associations between maleness and leadership.  

Our experiment employs a pre-registered design, hypotheses and analyses, and 

studies 580 participants. To replicate features of male dominates areas, we use an 

experimental task associated with a slight male stereotype. In the first stage of the 

experiment participants were asked to solve the task individually. This initial perfor-

mance provides us with a pre-treatment measure of individual ability. Then, partici-

pants were randomized to either female majority teams, comprising three women 

and one man, or male majority teams, comprising one woman and three men. Im-

portantly, gender was likely not salient to participants in our study, since each session 

contained both female and male majority teams and these gender compositions of 

groups could plausibly arise naturally. All teams sat down together for 10 minutes in 

a separate room to discuss the task face to face and come up with a joint solution.  

The key part of our experiment is the second stage. Before solving a second, 

similar task, each team elected a leader. The leader was to decide, after receiving 

input from the other team members, on a joint team solution for the second task. 

Before the election, all team members were required to state how much they wanted 

to become the leader, which is our primary outcome variable. The team members 

then voted for their preferred leader by ranking all the other three team members. 

The two team members who indicated the highest willingness to become the leader 

became candidates in an election, and the candidate with the most votes became the 

team leader. Team members’ stated willingness to lead thus had a direct impact on 

their possibility to become the team leader.3  

                                           
3 We thus capture participants’ stated willingness to lead. Since women in our study are randomized to treatment, we expect women 

in male majority teams to have the same intrinsic motivation to lead as women in female majority teams. What our design focuses 
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We document a substantial and significant gender gap in willingness to lead. On 

the 1-10 response scale, women state an average willingness to become the team 

leader that is 1.63 units lower than that of men (p<0.001, Cohen’s d=0.56). The 

modal response for men is 10, indicating the highest possible willingness to lead their 

team, while the modal response for women is 1, indicating the lowest possible will-

ingness to lead.  

In support of our main hypothesis, we find that women are significantly less 

willing to become leaders in male majority teams than in female majority teams. On 

average, women in male majority teams state a willingness to become the team leader 

that is 1.39 units lower than that of women in female majority teams (p=0.001, Co-

hen’s d=0.46). Thus, the impact of team gender composition on women’s willing-

ness to lead is relevant in size and comparable in magnitude to the overall gender 

gap.  

Neither the general gender gap in willingness to lead, nor the effect of team 

gender composition on women’s willingness to lead, can be explained by gender 

gaps in task related performance. Both effects persist when controlling for various 

measures of individual performance. Instead, exploratory analyses of mechanisms 

show that, compared to women in female majority teams, women in male majority 

teams believe they perform worse in the task relative to the other team members.4 

Women in male majority teams are also less influential, more swayed by the team 

discussion, receive fewer votes in the election, and are less optimistic about the elec-

toral support they will receive. We show that low relative performance beliefs and 

low expectations of electoral support are particularly important factors discouraging 

women from trying to obtain a leading position in male majority teams.   

Women’s lower willingness to lead translates, in our setting, into a lower likeli-

hood of becoming a candidate in the election, and a subsequent lower likelihood of 

becoming the team leader. Further, in line with the results presented above, women 

in male majority teams are significantly less likely than women in female majority 

teams to become a candidate in the election. While the average probability to become 

a candidate is 50%, the corresponding number for women is 44 percent in female 

majority teams, and only 29 percent in male majority teams.  

                                           
on is the impact of the gender composition of the team on women’s display of leadership aspirations. Arguably, this is also the 

basis for any promotion decisions outside of the laboratory.  
4 Simulations (reported in section 5.2) indicate that this difference in relative performance beliefs cannot be accounted for by pre-

treatment beliefs about a male advantage in the task. Rather, it is consistent with a treatment effect whereby women become less 

confident in their relative abilities after interacting with men. 
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Although not the focus of our study, we find that minority status affects men 

and women very differently. In contrast to women in minority, who fare the worst 

along almost all measured dimensions, men in minority fare very well. Men in female 

majority teams show the highest willingness to lead, display the highest degree of 

overconfidence, are the most influential, receive the most votes, and expect this to 

be the case. As a result, women’s higher leadership aspirations and confidence does 

not translate into a larger number of female leaders in female majority teams.  

Our study contributes to several strands of literature, which we review in the 

next section. Our main contribution is to document that being a woman in a male-

dominated environment can reduce the aspiration to advance to leadership posi-

tions. Thus, we demonstrate one factor that can play an important role in producing 

a leaky pipeline that limits women´s advancement. To replicate the type of work 

environment faced by women in male dominated sectors, we implement a new task 

associated with a small but significant male stereotype (as confirmed in a post-study 

questionnaire). A novel, and key, feature of our design is that teams engage in face-

to-face, free-form group discussions in a manner similar to settings in the workplace, 

whereas most previous experimental studies on group composition are confined to 

computerized and restricted group interactions. By allowing the teams to discuss the 

task in person, we provide an environment where gendered group dynamics can 

arise freely and in a manner more likely to correspond to actual workplace dynamics. 

The rich environment provided by the free-form discussions, and the subsequent 

election, allow us to measure a broad range of mechanisms that may cause women 

to shy away from leading male majority teams. Specifically, it allows us to show how 

both external factors – related to team members’ attitudes and behaviors – and in-

ternal factors – related to women´s beliefs and behaviors – vary with group gender 

composition and interact to decrease women´s willingness to lead.  

Our study introduces a new way of implementing leadership in the laboratory. 

In our leadership task, leaders are required to make and implement a decision on 

behalf of their team in a setting where it is difficult to be certain about the correct 

answer. We argue that this task includes several important aspects of what is gener-

ally associated with a leadership role such as making and implementing a final deci-

sion on behalf of others under uncertainty. It also requires both personal expertise 

and the ability to take in and synthesize information from others.5 

                                           
5 In our experiment, the best leader is not necessarily the team member who is best at solving the task individually. This makes our 

task different from other tasks commonly used in the literature, such as variations of Niederle and Vesterlund’s (2007) summation 
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In addition to the vertical gender segregation present in most labor markets, our 

results are consistent with other well-documented labor market phenomena, such as 

the persistent horizontal gender segregation (e.g., Blau and Kahn 2017). Part of the 

reason why women select different educational trajectories, industries and occupa-

tions may simply be that they feel deterred by male majority surroundings and be-

lieve that they cannot succeed there. Our results are also consistent with the “gender 

tipping points”6 observed in several occupations and sectors (England et al. 2007; 

Pan 2015) as well as with women reporting a lower job satisfaction in workplaces 

dominated by men (e.g. Usui 2008; Lordan and Pischke 2016; Griffith and Dasgupta 

2018).   

 Our results also speak to the current debate about gender quotas at top levels, 

such as corporate boards. If underrepresentation causes women to become less con-

fident and lower their career aspirations, policies that increase the share of women 

may facilitate the subsequent promotion of more women. Thus, in addition to the 

beneficial effects of quotas that are currently recognized in the public debates, af-

firmative action policies that increase female representation in settings where women 

are traditionally underrepresented may have other important long run consequences 

for women already in those contexts. From a broader perspective, our results speak 

to the recognition, retention, and promotion of competence in organizations, and 

our findings should be of interest to policy makers and employers aiming to attract 

and retain more women, and the most competent individuals, to top positions and 

male dominated occupations. 

The remainder of the paper is organized as follows. In the next section, we dis-

cuss previous research and how it motivates our research question as well as the 

potential mechanisms we explore. Section 3 presents the experiment design. The 

main results are presented in Section 4, whereas Section 5 covers the more explora-

tory analysis of mechanisms and Section 6 presents an overview of outcomes. Fi-

nally, Section 7 concludes.  

                                           
task or Coffman’s (2014) quiz task. An aspect of leadership that our task does not capture is coordination or management of team 

members. Hence, a leader in our experiment resembles a decision-maker more than a supervisor or coordinator. 
6 Gender tipping points denote the phenomenon whereby the share of women in a sector often increases only slowly until a critical 

mass is reached, and then starts increasing rapidly towards a majority of women. 
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4.2. Previous Literature and Potential Mechanisms 

The leaky pipeline in male dominated areas has raised concerns ranging from fairness 

considerations to how group gender composition and the share of female leaders 

impact performance (e.g. Apesteguia, Azmat, and Iriberri 2011; Hoogendoorn, 

Oosterbeek, and van Praag 2013) and collective outcomes (e.g. Chattopadhyay and 

Duflo 2004; Matsa and Miller 2013; Eckel and Füllbrunn 2015; Ranehill and Weber 

2017). We add to this literature, and to the growing literature on gender and leader-

ship documenting a lower willingness to strive for promotion and leading positions 

among women than men (e.g. Butterfield and Powell 2003; Fox and Lawless 2004; 

Litzky and Greenhaus 2007; Fox and Lawless 2014; Kanthak and Woon 2015; 

Preece and Stoddard 2015; Alan et al. 2016; Chakraborty and Serra 2018). Our find-

ings are also consistent with a large body of research documenting that women be-

have less aggressively and assertively than men (e.g., Niederle and Vesterlund 2007; 

Bertrand 2011; Exley, Niederle, and Vesterlund 2016), and hesitate to contribute 

their ideas in groups, particularly in areas associated with male expertise (Coffman 

2014). 

Our main research question—whether women’s willingness to lead is negatively 

impacted by being in minority—was motivated by observations in previous literature 

related to gender norms, behavioral gender gaps, and group gender composition. In 

her seminal work, Kanter (1977a, b) argued that women in minority in professional 

settings experience increased visibility, represent a contrast to the prevailing gender 

norms, and may be confined to gender stereotypic roles.7 Consistent with this, Grif-

fith and Dasgupta (2018) find that women in male dominated work places report 

lower job satisfaction, a less collegial work climate, and less equitable gender rela-

tions. Further, using data on Italian municipalities, Gagliarducci and Paserman 

(2012) find that female mayors who head an entirely male municipal council are the 

least likely to survive until the end of their term. Previous studies also find that fe-

male superiors benefit women both in the private and the political sector (Kunze 

and Miller 2017; Baskaran and Hessami 2018).  

                                           
7 There is some evidence that women in minority experience stereotype threat, whereby fear of confirming a negative stereotype 

of one´s group, such as low mathematical skills for women, cause increased stress and impaired performance (e.g. Inzlicht and 

Ben-Zeev 2000). Further, according to Kanter's critical mass theory (Kanter, 1977a, b), women in minority will have limited influ-

ence in group interactions as long as they are very few. In line with this, a small empirical literature indicates that women's impact 

and performance seem to increase as their numbers reach a critical mass of at least three individuals, or around 30-40% of the 

group (e.g. Konrad, Kramer, and Erkut 2008; Torchia, Calabrò, and Huse 2011). 
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A small, but growing, number of studies suggest that women’s reluctance to be-

have assertively or exert influence may be reinforced when in the company of men. 

For example, recent work by Bordalo et al. (2019) and Chen and Houser (2017) find 

that women are less likely to contribute their ideas when paired with men. Further, 

Bursztyn, Fujiwara, and Pallais (2017) show that single female students avoid signal-

ing high career ambitions in public, but only in the presence of male peers. In addi-

tion, when surrounded by men, women have been shown to take less risk (e.g. Booth 

and Nolen 2012a; Booth, Cardona-Sosa, and Nolen 2014), and opt out of competi-

tion to a greater extent (e.g. Booth and Nolen 2012b; Hogarth, Karelaia, and Trujillo 

2012; Burow et al. 2017).  

The influence of male majority environments on women’s willingness to lead, 

and related behaviors, may operate through several channels, which need not be 

mutually exclusive. Below, we outline the primary channels that we explore in our 

analyses. 

First, women’s expertise may be recognized to a lesser degree in male majority 

teams than in female majority teams. A number of studies suggest that while both 

genders tend to undervalue women’s expertise compared to that of men, men may 

do so more than women (e.g., Eagly et al. 1992; Grunspan et al. 2016; Boring 2017; 

Mengel, Sauermann, and Zölitz 2018). For example, Gloor et al. (2017) and 

Chakraborty and Serra (2018) present evidence that female leaders receive lower rat-

ings when leading male-majority groups and face more backlash from male subordi-

nates, and Coffman et al. (2019) find that women are less likely to be recognized for 

their ideas in groups with a larger share of men. In line with this, further evidence 

suggests that women’s status, influence, and speaking time decrease as the number 

of men increase (Karpowitz and Mendelberg 2015) and that men hold a more mas-

culine construal of leadership than women do (Koenig et al. 2011). Similarly, results 

from Bowles, Babcock and Lai (2007) indicate that women face a social cost from 

negotiating assertively, especially when facing a male counterpart.8 Women in male 

dominated environments may thus face more challenges to make their voices heard, 

gain acceptance in leadership roles, and be recognized for their expertise (e.g. Goldin 

and Rouse 2000; Thomas-Hunt and Phillips 2004; Sarsons 2017; Shurchkov and van 

Geen 2017). We analyze the importance of these mechanisms by measuring partici-

pants’ influence and speaking time in the team discussions, number of votes in the 

                                           
8 Though see also Hederos and Sandberg (2012) and Buser, Ranehill, and van Veldhuizen (2017). 
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leadership election, and the team members’ implicit associations between maleness 

and leadership.  

Second, women may perform worse when surrounded by many men, and this 

may dampen their willingness to lead predominantly male teams. Several studies find 

that a larger share of women in the classroom increases female students’ educational 

attainment (Hoxby 2000; Lavy and Schlosser 2011; Black, Devereux, and Salvanes 

2013; but see also Hill 2017 and Oosterbeek and van Ewijk 2014 who find no effect 

on women).9 In addition, previous research on competitiveness sometimes finds that 

women perform (relatively) worse when surrounded by, or competing against, men 

(e.g. Gneezy, Niederle, and Rustichini 2003; Antonovics, Arcidiacono, and Walsh 

2009; Kuhnen and Tymula 2011; Booth and Yamamura 2018). We use women’s 

performance in the second task, performed after the team discussions, to evaluate 

whether male dominated environments have an adverse effect on female perfor-

mance.  

Third, even if the above mentioned mechanisms are not present, women may 

believe that they are. That is, women in male majority teams may believe that they 

perform (relatively) worse, or that they are not supported by their team members. 

One of the most robust gender gaps found in the behavioral literature is that women 

are often less confident in their own ability than men (e.g., Lundeberg, Fox, and 

Punćcohaŕ 1994; Barber and Odean 2001; Niederle and Vesterlund 2007). In line 

with this, the previously mentioned study by Coffman et al. (2014) shows that gender 

gaps in willingness to contribute ideas operate largely through beliefs about own and 

others’ ability. Further, findings by Bordalo et al. (2019) indicate that such beliefs 

may become more stereotyped when individuals know that they are paired with 

someone of the opposite gender. If selection into leadership is based on self-esti-

mated competence, a gender gap in confidence may account for at least part of the 

observed gender gap in leadership motivation. Moreover, if women believe that men 

are more competent, or if other aspects of male dominated environments influence 

women’s confidence negatively, women’s leadership motivation will decrease fur-

ther.10 To quantify the importance of confidence, we elicit participants’ relative 

                                           
9 Studies also find positive effects of increased female ratios on the classroom environment, girls’ academic self-concept (Lavy and 

Schlosser 2011; Belfi et al. 2012) and dropout rates (Anil et al. 2016). To our knowledge, studies investigating the impact of peer 

gender composition on educational choice find conflicting results (e.g. Anelli and Peri 2017; Zölitz and Feld 2017) 
10 A number of other mechanisms may also contribute to worsening the confidence of women surrounded by many men. Dasgupta, 

Scircle and Hunsinger (2015) find that female majority groups leads to less anxiety and more participation on behalf of women in 

engineering. In an economic experiment, Reuben, Sapienza and Zingales (2014) find that a gender gap in hiring arises partly because 

men have very optimistic beliefs about their previous performance. If women in male majority environments are surrounded by 
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performance beliefs by asking them to guess, after the team discussion, how well 

they performed in the first task compared to their team members. Further, as a sec-

ond measure of confidence, we elicit how much participants change their individual 

answer to the first task, when given the opportunity to update their initial answer 

after the team discussion. Finally, to determine if women in male majority teams 

anticipate less support as leaders, we elicit participants’ beliefs about how many votes 

they will receive in the election. 

4.3. Experiment Design 

The main part of the experiment comprised two parts, during which participants 

worked on two tasks, the “Lost at Sea” task and the “Desert Survival” task. Below, 

we first describe these tasks, and then the different parts of the experiment. All in-

structions, and complete descriptions of the tasks, are available in Appendix B. 

The Tasks  

In the Lost at Sea task and the Desert Survival task, participants were asked to rank 

ten items in terms of their importance for survival in a hypothetical scenario. The 

Lost at Sea task briefly describes a boat accident leaving a group of people on a life 

raft in mid Atlantic. Similarly, the Desert Survival task describes a plane accident, 

leaving a group of people stranded in the desert at an imprecise location, far away 

from any human settlements. In each scenario, the survivors had ten items that were 

left undamaged. The task of the participants in the study consisted of ranking these 

ten items based on their importance for the group´s survival.11   

                                           
individuals that overestimate their performance, this may of course have negative effects on their relative confidence. Sarsons 

(2017) finds that women receive less credit for their contribution to team work when working together with men. If the relative 

judgment of a woman’s skill decreases in male majority teams, this may impact the signal she receives from her team members and, 

consequently, her confidence in her own ability. Another possible reason why women may face challenges in male dominated 

environments is put forward in Babcock, Recalde and Vesterlund (2017), who find that women in mixed, but not single, gender 

groups tend to accept non-promotable tasks to a larger extent than men. In male majority environments, a larger share of non-

promotable tasks with low visibility may fall on women, leading to even more skewed estimations of relative ability. Further, male 

dominated environment may result in a lack of female role-models (e.g., Bettinger and Long 2005; Hoffmann and Oreopoulos 

2009; Carrell, Page, and West 2010; Blau et al. 2010; Porter and Serra 2017).   
11 These tasks originally consisted of 15 items. We simplified them such that only 10 items remained. The items in the Lost at Sea 

task were: mosquito netting, a mirror, a container of water, a case of army rations, maps of the Atlantic Ocean, a floating seat cushion, a can of oil/petrol, 

a transistor radio, some plastic sheeting, and rope. The items in the Desert Survival task were: a mirror, an overcoat, water, a torch, a parachute, 

a folding knife, a pistol, a first-aid kit, a book about animals that can be eaten, and a bottle of salt tablets. 
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We chose these tasks for several reasons. They are used by organizations for 

team building and are suitable for both team work and individual work. The answers 

are open for discussion while still perceived as meaningful and related to individual 

competence.12 Further, since we are primarily interested in the behavior of women 

in male dominated areas, our aim was to include tasks that had, if anything, a slight 

male stereotype.13 These types of tasks have also been used in previous research on 

group work and gender (Thomas-Hunt and Phillips 2004).  

The participants’ answers were compared to answers provided by a panel of sur-

vival experts. Answers closer to that of the expert panel generated higher payoffs. 

For each item that the participants ranked differently than the experts, they lost 

points. The number of points lost for an item corresponds to the number of ranks 

between the participant’s proposed rank and that of the experts. The total number 

of lost points in the task was the sum of the points lost over all ten items. Thus, the 

total number of lost points could range between 0 (perfect solution) and 50 (worst 

possible solution). The final payment for each of these tasks ranged between 25 and 

50 Swiss Francs,14 and was calculated according to the formula: 

Overview of the experiment  

The main experiment consisted of ten stages, as summarized in Figure 1. All answers 

to the tasks, as well as the elicitation of relative performance and electoral beliefs 

were incentivized. At the end of the experiment, one part of the experiment was 

randomly selected to count for the participant’s final payment.15 

                                           
12 To assess whether participants’ task performance is related to skill, and not only luck, we compare the participants’ average 

performance to randomly generated answers. Randomly ordering the items in the Lost at Sea task would result in 33.0 penalty 

points while participants in our sample achieve, on average, 24.6 penalty points (t=29.5, p<0.001, t-test). Thus, participants perform 

significantly better than chance. 
13 In the post-study questionnaire, participants were asked to indicate what gender, if any, performed better at these tasks. Partici-

pants answered on a scale between 0 and 10, where 0 indicates that men are better and 5 indicates that both genders are equally 

good. The average answer (mean=4.65, s.d.=1.15) is significantly different from 5 and confirms that the task is considered to be 

somewhat stereotypically male. We did not aim for a task with a strong male stereotype for two reasons. First, we did not want the 

stereotype of the task to overrule the effect of group gender composition, or cause only very few women to aim for leadership. 

Further, most leadership positions comprise a mixture of tasks, including people management, which may have a more mixed 

gender stereotype.  
14 At the time of the experiment 1 Swiss Franc corresponded to about USD 1.  
15 At the end of the study, one of the Stages 1, 2, 3, 8, or 9 was randomly selected to count for the participant´s final payment. If 

Stage 3 was chosen, the earnings from Stage 4 were added to those from Stage 3. Similarly, if Stage 8 was chosen, the earnings from 

Stage 7 were added to those from Stage 8.  
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Stages 1-4: Individual performance, influence and confidence 

In the first stages of the experiment, we measured participants’ individual task per-

formance, influence in the team’s decision making process and confidence in their 

performance relative to the team members. First, before any teams were formed, 

participants worked with the Lost at Sea task at their computer for 8 minutes, and 

provided an individual answer. This gives us a measure of individual task-related 

ability. Then, participants were randomly allocated to teams of four, such that each 

team comprised either three men and one woman, or one man and three women.16 

Each team moved to a separate room and had 10 minutes to discuss the Lost at Sea 

task face to face, and agree on a joint ranking of the 10 items. Before discussing the 

task, the team members were asked to introduce themselves, ensuring that they 

would be able to recognize each other via name during the subsequent parts of the 

experiment.17 After the team discussion, participants went back to their own com-

puter.18  

                                           
16 We decided to only study these two types of teams in order to maximize statistical power. 
17 Audio recordings confirm that all teams complied with these instructions. 
18 During the discussion, all team members were asked to fill in an answer sheet, ensuring that they remembered their team’s answer 

when they returned to their computers after the discussion. The study did not proceed until all team members had filled in the 

same team answer. If Stage 2 was chosen to count for payment, all team members were paid the same amount of money, based on 

their team’s answer. 
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Figure 1. Overview of the experiment. 

 

Based on these first two stages in the experiment, we compute a measure of each 

team member’s relative influence in the group decision making process. To obtain 

this measure, we first compute, for each item, the absolute difference in rank be-

tween the participant’s individual answer and their team’s joint answer. Then, we 

sum these differences over all ten items, and divide the participant’s sum by the total 

sum of all team members. Thus, our measure of influence (inversed for ease of in-

terpretation) is continuous, taking on values between 0 (the participant had no in-

fluence in the team’s solution) and 1 (the team’s solution was identical to the 

participant’s individual solution). We obtain an additional, related, measure from au-

dio recordings of the team discussions, allowing us to register the share of fe-

male/male speaking time in each team.19 Using these two measures, we can explore 

                                           
19 A research assistant listened to the tapes and recorded whether a man, a woman, or no-one was speaking. This allows us to 

compute a team-level measure of the share of female and male speaking time, indicating how much, on average, each gender partic-

ipated in the discussion. The quality of the recordings does not allow us to link this data to individual participants, unless the 

participant is of the minority gender in their team. 

Random allocation 

to female- or male 

majority team 

1. Lost at sea task: individual work

2. Lost at sea task: face-to-face team discussion

3. Lost at sea task: possibility to update first answer

4. Lost at sea task: Guess of relative ranking 

5. Indicate willingness to become team leader

6. Election of team leader

7. Guess of votes received

8. Desert survival task: individual work

9. Desert survival task: Leader decides on team answer

10. Evaluation of leader

Questionnaire

Implicit Association Test
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if male majority environments reduce women’s influence and/or level of participa-

tion in the decision-making process.  

After the team discussion, we asked participants to guess how well they per-

formed individually in the first stage of the experiment, compared to the other par-

ticipants in their team. The guess was incentivized such that participants received an 

additional 2 Swiss Francs in case their guess was correct.20 The resulting variable is 

ordinal and ranges from 1 (the participant believed he/she was worst in the team) 

to 4 (the participant believed he/she was best in the team).  

To obtain a second measure of confidence, participants were also given the op-

portunity to update their previous, individual answer. To do so, they were presented 

with a screen displaying their own answer from Stage 1 and their team’s answer from 

Stage 2 in two adjacent columns. They were then asked to enter an individual answer 

once again in a third column and were free to make updates as they saw appropriate. 

The updated answer was incentivized, and was randomly chosen to count for pay-

ment at a similar rate as any other answer to the task. To measure how much a 

participant updates her answers after the team discussion, relative to the team mem-

bers, we first compute the absolute difference in rank between the participant’s orig-

inal answer and their updated answer for each item. Then, for each participant, we 

sum these differences over all ten items and divide with the sum of all team mem-

bers’ differences. Thus, our measure of updating is continuous and ranges between 

0 (the participant did not update at all) and 1 (the participant was the only one in 

their team updating). 

The measure of updating allows us to explore if women in male majority teams 

are less confident in their ability to answer the task, and thus more swayed by the 

group discussion, than women in female majority teams.  

Stages 5-10: Leadership aspirations and voting 

Our main outcome variable, how much participants wanted to become the leader of 

their team, was elicited in Stage 5. Participants were informed that they would once 

again perform a task that resembled the Lost at Sea task, but which involved a dif-

ferent survival situation and 10 different items. The new task would be performed 

in the same team, but differed from the previous task in how the teams were to 

decide on a joint answer. Instead of a face-to-face discussion, the team would now 

                                           
20 Participants received this additional payment only if Stage 3 (the updated individual answer to the “Lost at Sea” task) was ran-

domly chosen to count for payment. 
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elect a leader. The leader would be responsible for providing the final team answer, 

after seeing all the other team members’ individual answers on his/her computer 

screen.  

The responsibility of the leader includes several important aspects of what is 

generally associated with a leadership role. It involves making and implementing a 

final decision on behalf of the whole team, and requires both personal expertise and 

the ability to take in and synthesize information from the other team members. In 

this design, it is in the economic interest of the group, and each participant, to elect 

the most capable leader. We chose not to provide any additional monetary incentives 

for taking on a leading role. Thus, a participant’s willingness to lead should only 

reflect their intrinsic leadership motivation and beliefs about their relative skills in 

the leadership task. While leadership in the real world often comes with various pe-

cuniary benefits and costs, we avoid confounding our measure with a possible gen-

der gap in the reaction to monetary incentives. Another benefit of not providing any 

additional payment to the leader is that it keeps the design simple and comprehensi-

ble to all participants, avoiding complex strategic components. 

To elicit willingness to lead, we asked all team members to indicate how much 

they wanted to become the team leader on a scale between 1 and 10.21 The answer 

to this question constitutes our primary outcome variable. Participants were in-

formed up front that the two team members who indicated the highest willingness 

to become the leader would become candidates in the subsequent election. Thus, 

participants were aware that their stated willingness to lead would have a direct im-

pact on their probability of becoming the team leader. We use the 1-10 response 

scale, rather than a binary choice, to obtain a more precise measure of the strength 

of participants’ willingness to lead. This measure can be thought of as a proxy for 

how much effort participants would exert in trying to become the team leader, or 

how strongly they would argue in favor of themselves in a leadership selection pro-

cess.22 

In order to elect a leader, all team members provided their anonymous vote 

through a ranking of the other three team members (excluding themselves), with 

                                           
21 When eliciting this measure, 1 denoted the highest willingness to lead and 10 the lowest. In the following analysis, for a more 

intuitive interpretation, we reverse the scale. A similar, but binary, approach to elicit willingness to lead is used in Erkal, Gan-

gadharan, and Xiao (2018) who explore whether changing the default from “opting in for leadership” to “opting out from leader-

ship” matters for the share of female leaders.  
22 A participant's likelihood of becoming a candidate in the election will depend on both the participant's own willingness to lead, 

and that of the other team members. However, choosing a higher number will always weakly increase the likelihood that a partici-

pant becomes a candidate. 
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their most preferred leader at position 1. Participants provided their ranking before 

the names of the two candidates were revealed. To determine the outcome of the 

election, the two candidates’ ranking points were compared and the candidate with 

the lowest sum was elected leader. To limit strategic voting, the votes from the can-

didates themselves were not counted in the election, and ties were broken randomly. 

The instructions carefully explained the procedures of the election and their impli-

cations.  

We use the participant’s rank in the election to approximate support from the 

other team members, exploring if women receive less support in male majority en-

vironments than in female majority environments. The variable used for these anal-

yses ranges between 1 (the participant was ranked last) and 4 (the participant was 

ranked first).23  

Before participants were informed about the outcome of the election, they were 

asked to guess their rank by providing a number between 1 and 4. The guess was 

incentivized such that participants received an additional 2 Swiss Francs in case their 

guess was correct.24 The resulting measure allows us to explore if women in male 

majority teams are less optimistic than women in female majority teams in terms of 

how much support they will receive from their team members in the election. The 

variable used for this analysis is ordinal, taking a value between 1 (the participant 

thought that they would come last in the election) and 4 (the participant thought that 

they would win the election). 

After the identity of the leader was revealed, participants were introduced to the 

second task, the Desert Survival task. As in the first Lost at Sea task, each participant, 

including the team leader, individually ranked the 10 items of the Desert Survival 

scenario in terms of their importance for survival. If this stage was chosen for pay-

ment, participants were paid according to the same principle as in the Lost at Sea 

scenario. Since previous literature sometimes suggests that male majority environ-

ments influence women’s performance negatively, we use the individual perfor-

mance in the second task to assess whether any treatment differences may be driven 

by women in male majority teams performing worse.  

                                           
23 In these analyses, the participants with equal points are assigned the average rank. In the actual election, however, ties were 

broken randomly. 
24 Participants received this additional payment if the upcoming Stage 8 (the individual answer to the “Desert Survival” task) was 

randomly chosen to count for payment. After having provided their guess, all team members were informed about the identity of 

the two candidates and who won the election. The exact number of votes that each team member received was not revealed. 



184 PROMISES, S IGNALS, AND THE SELCTION OF LEADERS 
 
 

 

When all team members had provided an individual ranking, their rankings were 

transmitted to the team leader and presented side by side in a comparable way in a 

table on the leader´s screen. The leader then had 6 minutes to submit a final, joint 

answer for the team. When submitting the team answer, the leader was free to con-

sider the other team members’ proposals or not. If this part of the experiment was 

selected for payment, all participants were paid based on this team answer. While 

the leader worked on the final team answer, the other three team members per-

formed the same task, albeit unincentivized.25 

Finally, all team members were informed about the leader´s answer, and the re-

sulting payoff should this stage be chosen for payment. They were then asked to 

evaluate their leader’s performance on a scale from 1 to 10, while the leaders were 

asked to evaluate their own performance. 

The experiment ended with a short questionnaire and an Implicit Association 

Test (IAT), eliciting the strength of the participants’ implicit associations between 

leadership and being male. The IAT score is measured on a scale between -2 and 

+2, where a positive (negative) score indicates bias in the sense that the respondent 

finds it easier (more difficult) to associate men than women with leadership. Our 

primary IAT measure is the average IAT score of the participant’s team members 

(excluding the participant’s own score), which will inform us about the general team 

climate with respect to gender stereotypes and leadership that participants faced dur-

ing the team discussions. The questionnaire further included questions about the 

participants’ nationality, parental education, political orientation, willingness to take 

risks, beliefs about gender differences in task performance, and previous leadership 

experience. Participants were also asked to provide a brief motivation for why they 

wanted to become the leader or not. 

Hypotheses 

As described in our pre-analysis plan, based on the previous research outlined in the 

introduction, we formed two primary hypotheses about the impact of group gender 

composition on women’s willingness to lead and the related gender gap.26  

                                           
25 By not incentivizing the answers from non-leaders, we keep the payoff associated with the leader´s answer salient, and avoid 

incentive differences between leaders and non-leaders.   
26 To keep the pre-analysis plan concise, we specified only two tests as our primary analysis – the regressions presented in specifi-

cations 2 and 4 in Table 2. As secondary analysis, to explore the mediating factors, we specified the regressions presented in Panel 

b of Table 3 and in Table A.2. The latter analysis is also illustrated in Panel b of Figure 6. We focused on regression analyses in the 

pre-analysis plan because we consider it important to control for relative performance and cluster the standard errors on the team 
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H1 Women are more willing to become the leader in female majority teams than in male 

majority teams. 

H2 The gender difference in willingness to become the leader is smaller in female majority 

teams than in male majority teams.27   

Experiment Procedures 

The experiment was conducted at the laboratory for experimental economics at the 

University of Zurich in May 2017. For each session we invited roughly the same 

amount of men and women, aiming for 9 men (women) and 11 women (men). All 

sessions thus included both male and female majority groups. If not enough partic-

ipants showed up for a session, the session was run with 16 participants (i.e. 4 teams) 

instead. In total, 25 sessions were run with 5 teams and 5 sessions with 4 teams, 

yielding a total of 580 participants (145 teams) in the final sample. Table 1 provides 

an overview of the sample size by gender and treatment. All participants were stu-

dents from the University of Zurich or the Swiss Federal Institute of Technology, 

and their average age was 23 years. 

Table 1: Number of Observations 

 
Female majority team Male majority team Total 

Women 207 76 283 

Men 69 228 297 

Total 276 304 580 

 

Instructions were distributed directly before each relevant part of the experi-

ment.28 Control questions were asked before participants performed the task for the 

                                           
level. To facilitate interpretation of these analyses in the paper, we reversed the scale of the gender dummy compared to what was 

specified in the pre-analysis plan. Apart from the heterogeneity analysis presented in footnote 39, our pre-analysis plan did not 

specify any other test.  
27 Since previous literature provides little support for a directional hypothesis regarding how group gender composition influences 

male behavior, we refrained from an explicit hypothesis in this case. However, implicit in our second hypothesis is the assumption 

that team gender composition does not influence men’s behavior strongly in the same direction as women’s behavior.  
28 All instructions can be found in Appendix B.  
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first time in Stage 1 (related to the assessment of the task and the resulting payment), 

before the participants indicated their willingness to lead in Stage 5 (related to how 

candidates were selected), and before the leader was elected in Stage 6 (related to the 

electoral procedures). The study only advanced after all participants had answered 

the control questions correctly. The experiment was programmed in Ztree (Fisch-

bacher 2007). The average payment was 49 Swiss Francs and sessions lasted about 

1.5 hours.  

In the analysis below, the non-parametric tests reported are Mann-Whitney-Wil-

coxon tests unless otherwise stated. All hypothesis tests reported in the paper are 

two-sided. 

4.4. Main Results 

In this section, we first consider the general gender gap in willingness to lead. Then, 

we turn to our main research question, and explore whether team gender composi-

tion affects how much women want to lead the team.  

A baseline gender gap in willingness to lead 

Figure 2 presents the distribution of willingness to lead by gender. On the 1-10 scale, 

men state an average willingness to become the team leader that is 1.63 units higher 

than that of women (men: 7.27, women: 5.63, Cohen’s d=0.56).29 This average gen-

der difference in willingness to lead is highly significant (p<0.001) and a Kolmogo-

rov-Smirnov test further confirms that the distributions differ significantly by gender 

(p<0.001). In fact, the modal response for men (given by 27% of the male partici-

pants) is 10, indicating the highest possible interest in leading their team, while the 

modal response for women (given by 17% of the female participants) is 1, indicating 

the lowest possible interest in team leadership. 

Male participants perform on average 1.8 points (0.26 standard deviations) better 

than women in the first, individual, Lost at Sea task (p=0.003).30 To asses if this 

gender gap in task performance may account for part of the gender gap in willingness 

to lead, we run regressions controlling for relative performance. We use participants’ 

                                           
29 As a point of reference, an effect size of a Cohen´s d of 0.56 implies that there is a 65 percent probability that a randomly chosen 

man is more willing to become the team leader than a randomly chosen woman. 
30 The gender gap in penalty points decreases in subsequent stages, but men maintain a slight advantage (Stage 3: 1.2 (p=0.03); 

Stage 8: 1.2 (p=0.06); Stage 9: 0.8 (p=0.21)). See Figure A.1 for the distributions. 
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relative performance in Stage 1 since this performance measure was elicited before 

they were assigned to male or female majority teams.31 Table 2 presents OLS regres-

sions with willingness to lead as the dependent variable. The first column controls 

only for the gender of the participant and illustrates the large and highly significant 

gender gap in willingness to lead presented above. In the second column, we add a 

control variable indicating the participant’s individual performance in the first Lost 

at Sea task relative to the other team members (i.e., whether the participant was the 

best, 2nd best, 3rd best, or worst in their team). Controlling for relative performance, 

the estimated gender gap in willingness to lead remains highly significant and sizeable 

at 1.58 units (p<0.001), indicating that the observed gender gap in willingness to lead 

cannot be accounted for by gender differences in the ability to solve the task.  

Figure 2: Distribution of willingness to lead by gender 

 

                                           
31 Performance in the subsequent stages may capture additional aspects of the participant’s ability to perform the leadership task, 

such as taking in input from others (Stages 3 and 9) or performing the Desert survival task (Stages 8 and 9). Moreover, if there is 

measurement error in the individual performance measure from Stage 1, this can to some extent be mitigated by averaging perfor-

mance over Stages 1 and 8. Tables A.5 and A.6 show that all results from Table 2 are robust to controlling for these alternative 

performance measures. Table A.5 also shows that the results are robust to controlling for absolute performance (number of penalty 

points). The results are also robust to using dummy variables for relative performance, and to running Tobit regressions (left-

censored at 1 and right-censored at 10) or ordered Probit regressions. These results are available from the authors on request. 
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The effect of team gender composition on willingness to lead 

Our main research question is whether team gender composition affects women’s 

willingness to lead the team. Figure 3 presents the average willingness to lead by 

gender and treatment. Women in female majority teams state an average willingness 

to become the leader of 6.0, whereas the corresponding number for women in male 

majority teams is 4.6, and this difference is statistically significant (p=0.001, Cohen´s 

d=0.46). We thus find support for our first hypothesis that women are significantly 

less willing to become the leader of male majority teams than of female majority 

teams. Further, the impact of team gender composition on women’s willingness to 

lead is relevant in size, and, although slightly smaller, comparable in magnitude to 

the average gender gap in willingness to lead.32  

Figure 3: Distribution of willingness to lead by gender and treatment 

 

Note: Error bars represent standard errors. 

 

                                           
32 One way to evaluate the size of this effect is to rank all team members based on how willing they are to become the team leader 

(1=highest, 4=lowest). Based on their willingness to lead, women rank, on average, 0.63 positions lower than men (p<0.001). The 

average rank of women in male majority teams is 0.51 positions lower than that of women in female majority teams (p=0.001).  
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A Kolmogorov-Smirnov test confirms that the distribution of women’s willing-

ness to lead differs by team gender composition (p=0.005, see Figure A.3 (a)). Only 

14% of women in female majority teams state the lowest possible willingness to 

become the team leader, compared to 25% in male majority teams. Further, in female 

majority teams the modal response among women is not 1, as in male majority teams, 

but 8. Noticeably, more than half of women in male majority teams indicate the 

lowest willingness to lead in their team (see Figure A.2). 

Men also state a higher average willingness to lead in female majority teams than 

in male majority teams (7.78 compared to 7.11). However, this effect of team gender 

composition for men is somewhat smaller than for women and not statistically sig-

nificant (p=0.133). Similarly, while the distribution of men´s willingness to lead shifts 

toward higher values when moving from male to female majority teams, this shift is 

slightly weaker than for women and not significant (p=0.102, Kolmogorov-Smirnov 

test, see Figure A.3 (b)).  

As a consequence of men´s slightly higher performance in the first task, women’s 

performance ranks, on average, 0.10 positions lower in in male majority teams than 

in female majority teams. This difference is insignificant (p=0.498) and controlling 

for relative performance does not impact the treatment effect on willingness to lead 

in any important way. Specification 3 in Table 2 presents an OLS regression showing 

the estimated impact of team gender composition on women’s willingness to lead 

(given by the coefficient of Male majority team). When controlling for relative perfor-

mance, in specification 4, this effect remains stable (1.39 vs. 1.36) and significant 

(p<0.001).33,34 Thus, the observed impact of team gender composition on women’s 

willingness to lead cannot be accounted for by a gender gap in performance.35,36  

                                           
33 In column 4, we also interact the measure of relative performance with Male. Thus, we allow for gender-specific effects of relative 

performance on the outcome variable. 
34 For men, the estimated treatment effect (the sum of the coefficients of Male majority team and Male X Male majority team) drops 

from 0.67 to 0.65, and remains insignificant, when controlling for relative performance. 
35 Table A.5 and A.6 show that these results remain stable when instead controlling for the number of penalty points, performance 

in Stage 3, 8 or 9, or performance averaged over Stages 1 and 8. 
36 In our pre-analysis plan we specified an exploratory heterogeneity analysis, investigating whether some characteristics were asso-

ciated with a stronger impact of team gender composition among our female participants. The characteristics specified in our pre-

analysis plan were IAT score, business school, mother´s education, father´s education, political orientation, risk taking, perceived 

gender stereotype of the task, perceived gender stereotype of leadership, and leadership experience. Restricting the sample to 

women, and interacting these variables with Male majority team, the only characteristic that significantly influences the treatment 

effect is the perceived gender stereotype of the task. The negative impact of male majority teams on women’s willingness to lead is 

larger among women who believe that men are, on average, better at the task. These results are available from the authors on 

request.   
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Figure 4: Willingness to lead by relative performance, gender and treatment 

 

As further illustrated in specifications 3 and 4, the estimated interaction effect 

between Male and Male majority team is positive, indicating that the gender gap in 

willingness to lead the team is larger in male majority teams than in female majority 

teams. However, this effect is not statistically significant (p=0.231). Thus, we do not 

find support for our second hypothesis that the gender gap in leadership motivation 

is significantly smaller in female majority teams compared to male majority teams. 

Part of the explanation why we do not observe a smaller gender gap in willingness 

to lead in female majority teams is that men are also more willing to become the 

leader of these teams. 

Table 2: 

Differences in willingness to lead across gender and team composition 

 Dependent variable: Willingness to lead (1-10) 
 

(1) (2) (3) (4) 

Male 1.633*** 1.584*** 1.778*** 1.417* 

  (0.261) (0.262) (0.361) (0.600) 

Male majority team   -1.386*** -1.355*** 
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Note: OLS regressions. Dependent variable: Willingness to lead (1-10). Standard errors clustered at the 

team level. The coefficient of Male majority team indicates the treatment effect on women, while the 

final row tests the treatment effect on men. 

* p<0.05; ** p<0.01; *** p<0.001. 

Figure 4 shows the average willingness to lead by gender, treatment and the par-

ticipants’ performance ranking within their team. The figure illustrates that, regard-

less of relative performance and team gender composition, men´s average 

willingness to lead is always higher than that of women. In other words, in point 

estimates, the men who perform the worst in their team are, on average, more willing 

to lead than the women who perform the best in their team. Moreover, for each level 

of relative performance, men in female majority teams indicate the highest willing-

ness to lead, followed by men in male majority teams, and women in female majority 

teams. Women in male majority teams consistently state the lowest willingness to 

lead.37  

4.5. Mechanisms 

Why do women shy away from leading their teams, and why are women particularly 

averse to becoming the leader of male majority teams? In Section 2 we described a 

number of potential mediating factors that our experiment was designed to capture: 

(i) confidence in own ability to perform the task (measured as relative performance 

                                           
37 Figure A.4 illustrates that these patterns remain similar when instead using the performance ranking in Stage 3, Stage 8 or Stage 

9 or averaged over Stages 1 and 8. 

    (0.403) (0.402) 

Male X Male majority team   0.713 0.706 

    (0.593) (0.588) 

Constant 5.633*** 6.303*** 6.005*** 6.792*** 

  (0.174) (0.345) (0.188) (0.465) 

N 580 580 580 580 

Controls:     

Relative performance first task   YES  YES 

Male X Rel. perf. first task    YES 

F-test: Male majority team +  

‘Male X Male majority team': 

  

-0.673 

(F=3.586) 

-0.650 

(F=3.380) 
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beliefs and tendency to update one’s individual answer after the team discussion), 

(ii) electoral outcomes, (iii) anticipated electoral outcomes, (iv) influence and relative 

speaking time in the team discussion, (v) performance in the second task, and (vi) 

gender stereotypes. Table A.1 summarizes how we define and measure each of these 

factors.  

In this section, in an exploratory analysis, we systematically study to what extent 

these factors may explain gender gaps in willingness to lead. We first explore whether 

there is a general gender gap in each of the mediating factors by asking, for example, 

whether women are less confident than men. We then turn to whether women in 

male and female majority teams differ with respect to the mediating factors, asking, 

for example, whether women in male majority teams are less confident than women 

in female majority teams. Finally, we look at whether potential gender and treatment 

differences in the mediating factors can help explain the general gender gap in will-

ingness to lead and the impact of team gender composition on women’s willingness 

to lead.38 

Gender gaps in the mediating factors 

To explore whether there is a baseline gender gap in the mediating factors, panel (a) 

of Table 3 presents regressions with each mediating factor as the dependent variable, 

controlling for participant gender and relative performance. In line with previous 

studies, we find that men are, on average, more confident than women. The first 

column indicates that, controlling for their actual relative performance, men believed 

that their performance ranked, on average, 0.44 positions higher than did women 

(p<0.001).39 Similarly, the second column shows that, controlling for relative perfor-

mance, men were less prone than women to update their individual answers follow-

ing the team discussion. The average man’s share of the team’s total updating was 

4.3 percentage points lower than that of the average woman (p<0.001). 

The third column indicates that men were ranked, on average, 0.42 positions 

better than similarly performing women in the election (p<0.001). In line with this, 

the fourth column shows that men believed that they would be ranked, on average, 

0.58 positions better in the election than did similarly performing women (p<0.001). 

                                           
38 In this section we focus on the mechanisms behind the impact of team gender composition on women’s willingness to lead (as 

outlined in our pre-registered pre-analysis plan). Corresponding tests for men’s willingness to lead can be found in the bottom rows 

of Table 4, and in Table A.2 in the Appendix. 
39 The results presented in Table 3, using ordinal outcome variables, are robust to running ordered Probit regressions instead of 

OLS regressions. These results are available from the authors on request. 
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Further, as indicated by column 5, men appear to be more influential than 

women in the team’s decision making process. (p<0.001). Analyses of the sound 

recordings paint a similar picture, showing that the average man speaks more in the 

team discussion than the average woman, both in absolute terms (275 vs. 220 sec-

onds) and in relative terms (28.2% vs. 22.7 % of the team’s total speaking time). The 

average woman’s share of the team’s total speaking time is significantly lower than 

25% (t=2.70, p=0.008, t-test) while the average man’s share is significantly higher 

than 25% (t=3.75, p<0.001, t-test).40 

Finally, we do not find strong support for a gender gap in the two last mediating 

variables. The sixth column illustrates that the gender difference in individual per-

formance in the second task is insignificant (p=0.090).41 The last column shows that, 

as expected across the two treatments, women and men have team members with 

similar implicit gender-leadership associations (p=0.398).42  

To sum up, controlling for relative performance, we find evidence in support of 

gender gaps in all mediating factors, apart from performance in the second task and 

the team members’ IAT scores. The next section explores whether our mediating 

factors differ between women in female majority teams and male majority teams.  

Do male majority environments impact women negatively? 

In addition to the baseline gender gaps in our mediating variables, it is possible that 

women in male majority environments face different challenges than women in fe-

male majority environments. For example, as discussed in Section 2, women in male 

majority environments may struggle to remain confident, be influential, or to gain 

acceptance as leaders and experts.  

In panel (b) of Table 3 we regress each of the potential mediating factors on 

variables indicating participant gender, team gender composition, an interaction be-

tween the two, and relative performance.43 Consistent with our hypotheses, women 

in male majority teams have a more negative perception of their relative performance 

                                           
40 We cannot link the data from the recordings to the individual level. Thus, in all analyses of speaking time, we collapse the data 

on the team level, giving 139 observations (the recordings of 6 teams malfunctioned). In the pre-analysis plan we assumed that we 

would be able to link speaking time to the individual participants. Hence, these analyses depart somewhat from the pre-analysis 

plan. 
41 The regression reported in Column 6 of panel (a) in Table 3 controls for relative performance in the first task. The raw gender 

gap (including no controls) in performance in the second task is 1.19 (p=0.055). 
42 When using the participant’s own IAT score as outcome variable, we find that women express less of an implicit association 

between maleness and leadership than men do (difference=0.092, p<0.001). 
43In panel (b) of Table 3, as in column 4 of Table 2, we also interact the measure of relative performance with Male. Thus, we allow 

for gender-specific effects of relative performance on the outcome variable.  
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than women in female majority teams. The coefficient of Male majority team in the 

first column indicates that, controlling for actual relative performance, women in 

male majority teams believed that they were ranked, on average, 0.37 positions worse 

than women in female majority teams did (p<0.001). As with the gender gap in will-

ingness to lead, the impact of team gender composition on female confidence ap-

pears relevant, and while somewhat smaller, it is comparable in magnitude to the 

average gender gap in confidence in the whole sample.  

The negative impact of male majority teams on women’s confidence and will-

ingness to lead cannot be explained by a gender gap in performance. However, an 

alternative explanation may be that participants hold a general, pre-treatment, belief 

that men perform better. To address this possibility, Figure A.5 reports result from 

a simulation exercise based on the assumption that both male and female ability is 

normally distributed. In short, Figure A.5 illustrates how an increasing male ad-

vantage in the task translates into average performance ranks of women in female 

vs. male majority teams. It shows how the average self-estimated rank of women in 

female majority teams (2.53) is consistent with an underlying gender ability gap of 

about 0.10 standard deviations, while the average self-estimated rank of women in 

male majority teams (2.92) is consistent with a gender ability gap of about 0.51 stand-

ard deviations. Thus, under the assumption of normally distributed ability, the gap 

in relative performance beliefs between women in male and female majority teams 

cannot be consistently accounted for by pre-treatment beliefs about the gender per-

formance gap. Rather, it seems like women become less confident in their abilities 

after interacting with men.  

In line with the finding that women in male majority teams have lower relative 

performance beliefs, the second column of Table 3 shows that women in male ma-

jority teams are more prone to update their individual answers following the team 

discussion than women in female majority teams (p=0.006). 

We further find some support that team gender composition impacts women’s 

actual, and expected, electoral outcomes. The third column in panel (b) of Table 3 

suggests that, controlling for relative performance, women in male majority teams 

are ranked, on average, 0.23 positions worse by their team members than women in 

female majority teams. However, this difference fails to reach statistical significance 

at conventional levels (p=0.080). As illustrated in the fourth column, women in male 

majority teams also anticipate less support from team members in the election. 
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Compared to women in female majority teams, women in male majority teams ex-

pect that they will be ranked 0.26 positions worse in the election (p=0.020).  

The impact of team gender composition on women’s influence further rein-

forces the pattern presented above. Column 5 indicates that, controlling for relative 

performance, male majority teams generate team answers farther from the individual 

answers of female team members than do female majority teams (p=0.015). How-

ever, the analysis of the sound recordings of the team discussions reveal that 

women’s average share of the total speaking time does not vary substantially or sig-

nificantly between the two types of teams (22.5% in male majority teams vs. 23.0% 

in female majority teams, p=0.239). As illustrated in Figure A.6, men’s share of the 

total speaking time reacts more strongly to team gender composition, with men in 

female majority teams speaking the most (25.8% in male majority teams vs. 30.1% 

in female majority teams, p=0.007). 

The last two columns in panel (b) of Table 3 explore whether women in male 

majority teams perform worse at the second task, or face team members who, on 

average, associate maleness with leadership to a larger extent, than women in female 

majority teams do. We find no evidence that women perform worse in male majority 

teams (p=0.736). However, since men tend to express a stronger implicit association 

between maleness and leadership, we do find that women in male majority teams 

face team members with a stronger male-leadership stereotype (p=0.004). 

Figure 5 shows the average of each mediating variable, separated by gender, 

treatment and actual performance ranking. The picture that emerges is consistent 

with that of willingness to lead from Figure 4. For each level of relative performance, 

with only a few minor exceptions, the point estimates indicate that men in female 

majority teams are the most confident in their ability, the most influential, get the 

most votes, and expect this to be the case. They are followed by men in male majority 

teams, and then women in female majority teams. The worst outcomes are observed 

for women in male majority teams who are the least confident, the least influential, 

receive the least support in the election, and expect this to be the case. Noticeably, 

as shown in panels (c) and (d), with one minor exception, men receive, and expect 

to receive, more votes than women regardless of treatment and relative performance. 

In fact, controlling for performance, men in female majority teams receive more 

votes than any other group (p<0.001).44 

                                           
44 This p-value is based on OLS regressions with average votes as dependent variable, controlling for relative performance in the 

first task (Stage 1), and clustering standard errors at the team level. The p-value is less than 0.001 regardless of whether we compare 
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To what extent do the mediating factors drive gender and treatment 

differences in willingness to lead? 

In this section, we assess how much the elicited mediating variables may contribute 

to the observed gender and treatment differences in willingness to lead. To do so we 

run regressions with and without the mediating variables as controls and observe to 

what extent the estimated gender and treatment effects decrease. This analysis rests 

on several strong assumptions, such as the mediating variables being uncorrelated 

with other, omitted, variables that may influence the relevant outcome. Further, the 

elicited mediating measures are likely to be noisy measurements of the true underly-

ing factors. Thus, while this analysis may give an indication of why male majority 

environments impact women’s willingness to lead, the results should be interpreted 

with caution.  

To assess the impact of the mediating variables on the gender gap in willingness 

to lead, we use the regression from column 2 of Table 2 – regressing willingness to 

lead on gender and relative performance – as a starting point. Then, we add the 

mediating variables as controls, first one by one, and then all together, and measure 

the resulting decrease in the estimated gender gap in willingness to lead (i.e., the 

change in the coefficient of the gender dummy Male). As shown in Panel (a) of Figure 

6, the largest decreases in the estimated gender gap occur when we control for rela-

tive performance beliefs and beliefs about electoral outcomes.45 The estimated gen-

der gap in willingness to lead decreases by almost half when introducing a control 

for relative performance beliefs, and by 64% when controlling for participants’ ex-

pectations about how many votes they will receive. Thus, beliefs about relative per-

formance, our most direct measure of confidence, and beliefs about electoral 

outcomes, seem to account for a sizeable part of the gender gap in willingness to 

lead among our participants. When controlling for all mediating factors in the same 

model, the gender gap in leadership motivation decreases by 77% and is no longer 

significant.46 

Panel (b) in Figure 6 illustrates the influence of the mediating factors on the 

effect of team gender composition on women’s willingness to lead. This analysis is 

based on the regression in column 4 of Table 2, where willingness to lead is regressed 

                                           
men in female majority teams to (1) everyone else, (2) men in male majority teams, (3) women in female majority teams, or (4) 

women in male majority teams.  
45 The results of these regressions are reported in panel (a) of Table A2.  
46 Correlations between the mediating variables are reported in Table A.4.  
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on gender, team gender composition, an interaction between the two, and relative 

performance. The bars illustrate how the estimated impact of team gender compo-

sition on women’s willingness to lead changes after controlling for each of the me-

diating variables (i.e., how the coefficient of the dummy “Male majority team” 

changes).47 As for the general gender gap in willingness to lead, the impact of team 

gender composition on women’s willingness to lead decreases when controlling for 

most of the mediating variables, and the decrease is largest for relative performance. 

 

 

 

 

                                           
47 The regression coefficients corresponding to panel (b) of Figure 6 are presented in panel (b) of Table A.2. In each regression, 

we interact the measure of relative performance, and each control variable, with Male. Thus, we allow for gender-specific effects of 

these variables on the outcome variable.  
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beliefs (49 %) and beliefs about electoral outcomes (35%).  
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Figure 5: Averages of mediating variables, by relative performance, gender and treatment 

(a) Guess of relative performance in 1st task  (b) Updating

  

(c) Rank in election   (d) Guess of rank in election 

 
(e) Influence in team answer (Stage 2)                  (f) Performance in 2nd task (Stage 8) 
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Figure 6 Changes in the estimated gender and treatment effects associated with ad-

ditional controls 
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4.6 Outcomes 

While not the primary aim of our study, in this section, we briefly evaluate whether 

male and female majority teams elect different types of leaders, and how such dif-

ferences impact team outcomes. 

Figure 7 shows the average, individual, probability of becoming a candidate 

(Panel a), and of becoming the leader (Panel b), by gender and treatment (see Table 

A.3 for regression analyses). In both types of teams, women’s probability of becom-

ing a candidate and leader is lower than average, while men’s is higher than average. 

In female majority teams, a man is 1.6 times more likely than a woman to become a 

candidate (68.1% vs. 43.9%), and 2.1 times more likely to become the leader (40.6% 

vs. 19.8%). In male majority teams, a man is 2.0 times more likely to become a can-

didate (57.0% vs. 28.9%), and 1.8 times more likely to become the leader (28.1% vs. 

15.8%). As illustrated in Table A.3, these numbers do not change importantly if we 

control for relative performance.  

Figure 7: Probability of becoming candidate and leader, by gender-treatment 

 

 (a) Probability of becoming candidate        (b) Probability of becoming leader 

Note: Error bars represent standard errors. 

 

In Stage 9, when the leaders worked on the team answer for the Desert Survival 

task, we asked all non-leaders to perform the same task as the leader, albeit unincen-

tivized. That is, we asked them to provide the answer they would have provided if 

they had been the team leader. We use this information to obtain a measure of 
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leadership performance for all team members. Based on this measure, only 33% of 

the teams select the most able leader.48 While male majority teams are slightly more 

successful than female majority teams in choosing the better performing leader (37% 

vs. 29%), this difference is not statistically significant (χ2=1.01, p=0.315). 

Figure 8 presents the probability of becoming the team leader by gender, treat-

ment and relative performance in Stage 9. As illustrated by this figure, and Figure 

A.7, one reason behind the tendency for male majority teams to elect slightly higher 

performing leaders appears to be that female majority teams elect low-performing 

men too often. While this analysis is based on rather small cells, it is noticeable that, 

in female majority teams, 58% of the men who perform third best, and 33% of the 

men who perform the worst, become the team leader. The corresponding numbers 

for women in male majority teams are 5% and 9%.49  

How much money do participants lose from not choosing the best performing 

team member as the leader? On average, summing over all 145 teams, the difference 

in Stage 9 leadership performance between the leader and the best performing team 

member amounts to 4.2 penalty points, which translates to a loss of 2.1 Swiss Francs 

for each team member.50 In female majority teams, these numbers are very similar 

for female and male leaders (4.2 vs. 4.0 penalty points, p=0.945). However, in male 

majority teams, the loss is on average smaller for the teams with a female leader than 

for those with a male leader (1.7 vs. 4.8 penalty points, p=0.035). One contributing 

reason for this is that, in male majority teams, female leaders are almost twice as 

likely as male leaders to be the best performer in the team (58% vs. 33%, χ2=2.8, 

p=0.093).51  

                                           
48 We present the outcomes based on participant performance in Stage 9, because the leader’s performance determines the team’s 

payoff for this task. However, it may also be relevant to base this analysis on performance in Stages 1 or 8. 32% [34%] of the teams 

select the most able leader in terms of individual performance in Stage 1 [8]. There is no significant difference between female and 

male majority teams in any of these cases.  
49 Given the small sub-samples, some comparisons differ when the numbers presented in Figure 8 are based on participants´ 

performance in Stage 1 or Stage 8 instead of Stage 9. However, the main take-away remains.  
50 If restricting the sample to the 97 teams who did not choose the best performer as their leader, the corresponding numbers are 

6.3 penalty points and 3.2 Swiss Francs. 
51 We do not, however, find a difference in the evaluations of male and female leaders (averages: 7.43 for male leaders and 7.47 for 

female leaders), or an impact of team gender composition.  
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Figure 8:  

Probability of becoming the leader, by relative performance in Stage 9, gender, and 

treatment 

 

Note: Error bars represent standard errors. 

4.7. Conclusion  

In this study, we identify the causal effect of team gender composition on women’s 

willingness to lead through an economic experiment with random assignment of 

participants to either male or female majority teams. Consistent with previous stud-

ies on gender gaps in willingness to lead, we find that female participants are signif-

icantly less willing to become the team leader than male participants. This gender 

gap is not driven by gender differences in ability to perform the task, and remains 

regardless of relative performance and team gender composition. In line with our 

primary hypothesis, we also find that female participants are significantly less willing 

to lead teams with a male majority than teams with a female majority. An analysis of 

mechanisms indicates that women in male majority teams are less confident in their 

own task performance, believe that they will receive less support in the subsequent 

election, are less influential, and face teams that are more gender biased than women 
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in female majority teams. A substantial share of the effect of team gender composi-

tion on women’s willingness to lead is due to the negative effect of male majority 

teams on women’s confidence and anticipated electoral outcomes. 

Despite being more willing to lead, women assigned to female majority teams 

are not significantly more likely to become the team leader than women assigned to 

male majority teams. This is because men are also more willing to become the leader 

in female majority teams (albeit not significantly so), and—regardless of their relative 

performance—men receive a large share of the votes in female majority teams. We 

thus find that being in numerical minority has a very different effect on men com-

pared to women. Men in female majority teams fare better than all other groups in 

many regards, while women in male majority teams fare the worst. Hence, our find-

ings point to the existence of a negative “glass ceiling” effect for women in numerical 

minority, and a positive “glass escalator” effect for men in numerical minority (Wil-

liams 1992).  

Our results illustrate how gender stereotypes translate into gender gaps in out-

comes and decision-making power. In particular, they highlight that women in male 

majority teams face both external constraints, in terms of, for example, lower influence 

and increased gender bias, and internal constraints, in terms of, for example, lower 

confidence in their relative ability to perform the task at hand. These external and 

internal constraints are likely to interact and work together, creating a challenging 

environment for women in male dominated contexts.  

While our primary outcome variable is willingness to lead, relating mainly to the 

vertical gender segregation, we believe that this study highlights mechanisms that 

may be important determinants of the horizontal gender segregation as well. Today, 

most part of the raw gender wage gap can be attributed to men and women choosing 

different educations, industries and occupations (Blau and Kahn 2017). Thus, it is 

important to understand these large and persistent gender gaps in educational and 

occupational choices. We find that—after only ten minutes of team interaction—

women randomly assigned to male majority teams are less confident in their relative 

ability and less willing to take on a leadership role. This difference in confidence and 

leadership motivation is likely to correlate with other types of behaviors and feelings 

that matter for women’s outcomes and well-being in the long run. Thus, our findings 

are in line with the conjecture that educational and occupational segregation by gen-

der may be partly caused, and upheld, by an adverse effect of male majority environ-

ments on women’s outcomes and well-being.  
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Our results also have implications for the current debate about gender quotas. 

While both women and men are less confident and motivated to lead in teams with 

many men, male majority environments appear particularly negative for female can-

didates. This indicates that quotas may not only benefit the women directly impacted 

by them, but also any existing women in minority positions.  

Further, our results contribute to research on how to structure team work, and 

how to attract, retain, and identify the most competent individuals to top positions. 

In our setting, point estimates indicate that the least able men are more willing to 

become the leader, and receive more votes, than the most able women.  

Finally, a number of studies suggest that gender stereotypes and image concerns 

may cause women to shy away from career enhancing activities (see, for example, 

Bursztyn, Fujiwara, and Pallais 2017), and that, as a consequence, educational insti-

tutions and workplaces should make informed choices about what information re-

garding individuals’ actions to make public. Our study instead indicates that the large 

majority of the gender gap in willingness to take on a leading role is driven by male 

over- and female under-confidence in task related ability, and lack of support for 

potential female leaders. This underlines the importance of objective and transparent 

performance measures and promotion criteria in organizations. One open question 

for future research is how organizational institutions may best balance these differ-

ent needs and contribute to equal opportunity and the efficient choice of leaders. 

Another question is the extent to which mechanisms similar to those explored in 

this paper may help explain long lasting segregation based on, for example, race or 

religion. 
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4.A Experiment Instructions 

[INITIAL INSTRUCTIONS] 

 

Thank you for participating in today’s experiment.  

 

We will now explain the nature of today’s experiment, as well as how to navigate the 

computer interface with which you will be working. I will use this script to make 

sure that the information given in all sessions of this experiment is the same.  

Today’s experiment consists of 4 different tasks. In each of this tasks you can 

earn money. How much money you earn, depends on your decisions and the deci-

sions of other participants. Before each task we will describe in detail how your pay-

ment is determined for that specific task. At the conclusion of the experiment you 

will only be paid for one of the four tasks. Which task you will be paid for is decided 

randomly. In addition to your earnings of the selected task you will receive a show 

up fee of 10 CHF. You will be paid privately, in cash, at the conclusion of the ex-

periment.  

If you have any questions during the experiment, please raise your hand and wait for an ex-

perimenter to come to you. Please do not talk, exclaim, or try to communicate with other participants 

during the experiment. If you violate these rules we have to ask you to leave the study 

and send you home without payment.  

Due to the scientific standards of this laboratory, we are not allowed to lie to 

you or mislead you at any time in the experiment.  Accordingly, we will not lie to 

you or mislead you.  

At the beginning of today’s experiment, all participants will be randomly as-

signed to a 4-person group. Throughout today’s experiment, you will interact only 

with the other 3 people in your group. 

Please click “Continue” to proceed. 
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[INDIVIDUAL INFORMATION] 

 

Before the study starts, we would like you to fill in some information about yourself. 

If you have any questions raise your hand and an experimenter will come to you.  

 

You confirm your entries by clicking the "Continue" button. Once everybody has 

answered these questions, we will go through the instructions for Task 1. 

 

 

1. What is your name? 
 

2. How old are you? 
 

3. Are you male or female? 
 

4. Are you a student at the University of Zurich, the ETH, or elsewhere? 
 

5. What is your field of study?  
 

If ‘other’ which one? 
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[1. LOST AT SEA TASK: INDIVIDUAL WORK] 

 

TASK 1: LOST AT SEA 

Your first task is called Lost at Sea. For this task, please imagine the following sce-

nario:  

You have chartered a yacht with three friends, for the holiday trip of a lifetime across the 

Atlantic Ocean. Because none of you have any previous sailing experience, you have hired an expe-

rienced skipper and two-person crew. In the middle of the Atlantic a fierce fire breaks out in the 

ships galley. The skipper and crew have been lost whilst trying to fight the blaze. Much of the yacht 

is destroyed and is slowly sinking. Your location is unclear because vital navigational and radio 

equipment have been damaged in the fire. Your best estimate is that you are many hundreds of miles 

from the nearest landfall. You and your friends have managed to save 10 items, undamaged and 

intact after the fire. In addition, you have salvaged a four man rubber life craft and a box of matches. 

Your task 

Your task is to rank the 10 items in terms of their importance for your survival, as 

you wait to be rescued.  

Payment 

Your suggested solution will be compared to the solution provided by a panel of 

experts. The closer you are to the experts’ solution, the more money you will 

earn if Task 1 is randomly selected to count for your payment at the end of the 

study. We will explain exactly how your payment is calculated shortly but will first 

show you the interface with which you will be working to answer the task.  

 

Please click “Continue” to proceed.  
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HOW TO ENTER YOUR ANSWERS  

 

We will now use a short example to explain how you enter your answer on the screen, 

and how to calculate your payoff. For simplicity, we assume that you only have 4 

items to rank. In the real task you will rank 10 items.  

A hypothetical example 

Suppose that you have four items to rank according to their importance for your 

survival on sea. The items are a spoon, a fork, a knife and a corkscrew. Suppose that 

you believe that the fork is most important for being rescued, the spoon is second 

most important, the knife is third most important, and the corkscrew is least im-

portant. You will then put the fork in the top row next to the number “1”, the spoon 

at position 2, the knife at position 3, and the corkscrew at position 4. You do this by 

clicking on an item and dragging it to the right place.  

Please practice the task now by dragging the items in the list below to their cor-

rect position according to the above example.  

If you have any questions about the task at this stage please raise your hand and 

an experimenter will come to you. 

On the next page, we will explain how your answer is scored, and how your score translates to 

a payoff for this part. 

 

 

 Your ranking 

1 Fork 

2 Spoon 

3 Knife 

4 Corkscrew 

 

 

Please click the “Continue” button below to proceed.   
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EVALUATION OF YOUR SOLUTION 

 

All participants start this task with 100 points. In order to calculate your score we 

will compare your answer with the answer given by the expert panel. If your pro-

posed ranking correspond exactly to that of the experts your final score in the task 

you keep all 100 points. For each item that you ranked differently than the experts, 

you lose points. The number of points you lose for an item corresponds to the num-

ber of ranks between your proposed ranking and that of the experts. Thus, the fur-

ther away from the experts’ ranking your chosen ranking is for an item, the more 

points you lose. Your total number of lost points in the task is the sum of the points 

lost over all 10 items. The fewer points you lose (that is, the closer your ranking is 

to the expert ranking), the more you earn.  

Consider the previous example in which you ranked a fork, a spoon, a knife and 

a corkscrew. Suppose that the experts’ answer confirms that the fork is most im-

portant. However, the experts rank the knife as second most important, the cork-

screw as third most important, and the spoon as least important. You can see the 

experts’ ranking, and how it compares to your ranking, in the table below. 

 

 Your ranking Experts’ Ranking 

1 Fork Fork 

2 Spoon Knife 

3 Knife Corkscrew 

4 Corkscrew Spoon 

 

The amount of points you would lose in this hypothetical example would be 

calculated as follows: 

• Fork: Both you and the experts ranked the fork the same. Thus, you lose 0 

points for the fork (1-1=0).  

• Spoon: You ranked the spoon as 2nd most important while the experts ranked 

it as 4th most important. Thus, you lose 2 points for the spoon (4-2=2).  

• Knife: You ranked the knife as 3rd most important while the experts ranked 

it as 2nd most important. Thus, you lose 1 point for the knife (3-2=1). 



  A MAN’S WORLD?     211 

 

 

• Corkscrew: You ranked the corkscrew as 4th most important while the ex-

perts ranked it as 3rd most important. Thus, you lose 1 point for the corkscrew 

(4-3=1). 

Your total number of lost points would be the sum of lost points for all items. Thus, 

in total you would lose 4 points (0+2+1+1). On the next page we will tell you how 

your score is translated into a payoff. Please click the “Continue” button.  
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YOUR PAYOFF IN TASK 1 

In the actual task, where you are asked to rank the 10 items, the maximum number 

of points you can lose is 50. The maximum number of points you can get in this task 

is 100 (if you rank all 10 items correctly). Thus, the number of points you get will 

range from a maximum of 100 points to a minimum of 50 points.  

Your payoff from Task 1 (if Task 1 is randomly chosen to count for your pay-

ment) is your final number of points divided by 2. So each point is worth CHF 0.5. 

In other words, your payoff in Swiss francs from this task is calculated according to 

the formula: 

 

Your payment from Task 1 = (100 – Total number of points lost) / 2 

 

• Before you make your decisions, we ask you to answer a few control ques-

tions to make sure the instructions are clear to everybody. 

• Please click the “Control Questions” button to proceed. 

• If you have any questions about the payment in Task 1 please raise your hand 

and an experimenter will come to you.  
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CONTROL QUESTIONS 

Please enter your answers to the questions below. If you don’t know the answers to 

these questions please raise your hand and the experimenter will come to you. When 

you are finished please click “Continue”. 

  

1. When you perform Task 1 you will give the item you believe is most im-
portant for survival the rank 1, the second most important item the rank 2, 
and so on until all 10 items in Task 1 are ranked.  (True/False) 
 

2. Suppose that you are asked to rank 3 items (A, B and C) according to their 
importance for survival. You rank item A as most important (1st) but the 
recommended answer is that item A is third most important (3rd). How 
many points do you lose for your ranking of item A? 
 

3. Suppose that you are asked to rank 3 objects (D, E and F) according to their 
importance for survival. You lose 1 point for item D, 1 point for item E and 
0 point for item F. How many points do you lose in total? 

 

4. Your payment from Task 1 will be (100 – the points you lose)/2. If you lose 
a total of 30 points, how many Swiss francs will you earn from Task 1? 
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TASK 1: YOUR ANSWER 

Scenario 

You have chartered a yacht with three friends, for the holiday trip of a lifetime across 

the Atlantic Ocean. Because none of you have any previous sailing experience, you 

have hired an experienced skipper and two-person crew. In the middle of the Atlan-

tic a fierce fire breaks out in the ships galley. The skipper and crew have been lost 

whilst trying to fight the blaze. Much of the yacht is destroyed and is slowly sinking. 

Your location is unclear because vital navigational and radio equipment have been 

damaged in the fire. Your best estimate is that you are many hundreds of miles from 

the nearest landfall. You and your friends have managed to save 10 items, undam-

aged and intact after the fire. In addition, you have salvaged a four man rubber life 

craft and a box of matches. 

Your answer 

The 10 items salvaged are listed below as soon as you click “Start”. The items will 

be listed in random order. That means the order has nothing to do with the correct 

answer and will be different for all participants. Please rank these 10 items in terms 

of their importance for being rescued. Drag the most important item to position 

one, the second most important item to position two and so forth until you ordered 

all ten items. As previously described, your suggested solution will be compared to 

the solution provided by an expert panel. The closer you are to the experts’ solution, 

the more money you will earn for this task. 

• You provide your answer by simply clicking on the relevant item and drag-

ging it to the desired position in the ranking. 

• As soon as you start, you will have 8 minutes to solve this task. A timer in 

the upper right corner will show you how many minutes you have left. When 

1 minute remains,  the timer will turn red. Please make sure to enter the com-

plete answer before the time is over. 

• Please click “Start” to begin the first task.   

• When you are done, please click the “Submit” button. If you have any ques-

tions about Task 1 please raise your hand and an experimenter will come to 

you. 
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 Your ranking 

1 (most important) A quantity of mosquito netting 

2 A shaving mirror 

3 A 25 liter container of water 

4 A case of army rations 

5 Maps of the Atlantic Ocean 

6 A floating seat cushion 

7 A 10 liter can of oil/petrol mixture 

8 A small transistor radio 

9 20 square feet of opaque plastic sheeting 

10 (least important) 15 feet of nylon rope 
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[2. LOST AT SEA TASK: TEAM DISCUSSION] 

 

TASK 2: GROUP DISCUSSION 

 

In the second task you will work in groups and provide a joint group answer to the 

same task. All participants have therefore been randomly divided into 4-person 

groups.  

Each group will go to a separate room to discuss the task. The group will have 

10 minutes to discuss the task and to agree on a joint answer for the group.  

We will provide pens and answer sheets for you to fill in the group answer. In 

the group room you will also find a paper with some brief, additional instructions. 

It is important to make sure that each group member has filled in the group’s joint 

answer on their individual answer sheet. Each of you will need your answer sheet 

after you have returned to your seat.  

Your payoff from this part depends only on the answer provided by your group, 

and does not depend on the answers provided by other groups. We will calculate the 

number of points for the group answer in the exact same way as in Task 1. If Task 

2 is randomly chosen for payment, each group member will receive the same payoff 

based on the group answer. As before, your payoff will thus be calculated as:  

Your payment = (100 – Total number of points lost)/2 

Please click the “Continue” button on your screen now. You will then be in-

formed about which group you have been randomly assigned to, who you are 

grouped with, and which room you should go to. When going to your assigned room, please 

don’t speak with other participants until your group is in private in the designated room!  
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ROOM ASSIGNMENT 

 

Below you see your group number, as well as the names of the other three people in 

your group.  

Groups 1 and 2 will stay in this room. Members of Group 1 please come to the 

front of the room, and members of Group 2 please go to the back of the room. The 

remaining participants in groups 3, 4 and 5, please wait for the experimenter to call 

your group out and guide you to your rooms. Once you are in the group room, 

please remain there until an experimenter comes and takes you back to the labora-

tory.  

 

 

You have been assigned to GROUP NUMBER [X]. 

The other members of GROUP NUMBER [X] are: 

-NN 

-NN 

-NN 

 

 

 

 

  



218 PROMISES, S IGNALS, AND THE SELCTION OF LEADERS 
 
 

 

GROUP ANSWER 

 

All groups have now discussed the task and decided on an answer for their group. 

Please enter your group answer into the table below. It is important that you enter 

the ranking your group agreed on correctly! The computer program will compare 

your entered solution with the solutions entered by the other members of your 

group, and make sure that they are the same. 

As before, you provide the answer by clicking on the relevant item and dragging 

it to the desired position.  

When you are done, please click the “Submit” button.  

Please note that the experiment will only continue once all group members have 

entered the same answer. 

 

 Your group’s ranking 

1 (most important)  

2  

3  

4  

5  

6  

7  

8  

9  

10 (least important)  
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[3. LOST AT SEA TASK: POSSIBILITY TO UPDATE FIRST 

ANSWER] 

 

TASK 3: UPDATE YOUR INDIVIDUAL ANSWER 

 

In Task 3, you once again work individually. Now you will get a chance to revise the 

individual answer you provided to the “Lost at Sea” task the first time, in Task 1. You 

can choose to update your previous answers, and change the ranking of the items in 

any way you want, or to provide the same answer once again. You are not bound to 

follow your old or your groups answer. 

On the next screen, you will see one table with three columns. In column (1), 

you see the ranking that you submitted individually for Task 1. In column (2) you 

see the ranking provided by your group in Task 2.  In column (3) you will be able to 

provide your individual ranking once again, by reordering the items as you prefer. 

As before, the items for you to rank will be presented in a random order.  

If Task 3 is randomly chosen to count for payment, your final payment will be 

based on your revised individual answer in column (3). Based on your answer, your 

payoff will be calculated in exactly the same way as in Task 1 and 2:  

Your payment = (100 – Total number of points lost) / 2. 

Please click “Continue” to proceed. 
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TASK 3: UPDATE YOUR INDIVIDUAL ANSWER 

Scenario 

You have chartered a yacht with three friends, for the holiday trip of a lifetime across the Atlantic 

Ocean. Because none of you have any previous sailing experience, you have hired an experienced 

skipper and two-person crew.  

Unfortunately in mid Atlantic a fierce fire breaks out in the ships galley and the skipper and 

crew have been lost whilst trying to fight the blaze. Much of the yacht is destroyed and is slowly 

sinking. 

Your location is unclear because vital navigational and radio equipment have been damaged in 

the fire. Your best estimate is that you are many hundreds of miles from the nearest landfall.  

You and your friends have managed to save 10 items, undamaged and intact after the fire. In 

addition, you have salvaged a four man rubber life craft and a box of matches. 

Your Answer 

The 10 saved items will be listed below as soon as you click “begin”. Please order 

the items in column (3) according their importance for survival in the “Lost at Sea” 

task. 

You have 6 minutes to provide your answer. As before, a timer in the upper right 

corner will show you how many minutes you have left. When 1 minute remains, the 

timer will turn red. Please make sure to enter your answer completely before the time 

is running out.   

When you are done please click the “Submit” button below to submit your an-

swers. If you have any questions about Task 3 please raise your hand and an exper-

imenter will come to you.  
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(1) Your ranking 

(2) Your group‘s 

ranking 

(3) Your up-

dated ranking 

1 (most important) [X] [X]  

2 [X] [X]  

3 [X] [X]  

4 [X] [X]  

5 [X] [X]  

6 [X] [X]  

7 [X] [X]  

8 [X] [X]  

9 [X] [X]  

10 (least important) [X] [X]  
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[4. LOST AT SEA TASK: GUESS OF RELATIVE RANKING] 

 

TASK 3: PERFORMANCE ESTIMATION 

Now, we would like you to guess how well you did in Task 1 (the first individual 

answer you provided to the “Lost at Sea” task) compared to the other 3 members of 

your group. Please indicate your answer by clicking on one of the options below. If 

you think your answer was the best in your group you click on the first option. If 

you think your answer was the second best you click on the second option, and so 

on.  

If your guess is correct, you earn CHF 2. If Task 3 is randomly chosen to count 

for payment, and you provide a correct guess, the CHF 2 will be added to your final 

payoff, and paid out to you at the end of the experiment. 

 

    
My answer was the 

best 

 

My answer was the 

second best 

My answer was the 

third best 

My answer was the 

fourth best 
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[DESCRIPTION OF ELECTION AND THE LEADER’S ROLE] 

 

TASK 4 

In Task 4 you will perform a task that is similar to the previous “Lost at Sea” task. It 

involves however another survival situation and you are asked to rank 10 different 

items based on their importance for survival.  

You will be working in the same group as in Task 2, and we will ask you to 

submit one joint answer for the group. This joint answer will be evaluated in the 

same way as before according to the formula: 

Your payment = (100 – Total number of points lost)/2 

If Task 4 is chosen for payment, all members of your group will be paid the same 

amount, based on the group’s joint answer. 

The task differs from Task 2 in how you decide on a group answer. This time, 

you will not have a group discussion in person. Instead, your group will elect a leader, 

who will interact with the other group members via the computer. The leader pro-

vides a final answer for the group. Below we first provide an overview of Task 4. 

Thereafter we explain each step in detail.  

Overview of Task 4 

1. Choosing two candidates: First, all group members indicate how much they 

want to become the group leader. The two group members who want to be-

come group leader the most are then selected as candidates in the election. 

 

2. Electing a leader: One of the two candidates is elected as the group leader. 

The group elects the leader through a group vote in which group members 

vote for their preferred leader. After the election all group members are in-

formed who the candidates were and who got elected as leader. Who you 

voted for will stay anonymous. 
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3. Individual answers: Each group member, including the leader, solves Task 4 

individually.  

 

4. Group answer by leader: All group members’ individual answers are displayed 

to the leader. The leader thereafter submits a final joint answer for the group.  

Payoff: If Task 4 is randomly chosen to count for payment, all group members re-

ceive the same payment, which is based on the joint group answer submitted by the 

leader. 

Please click “continue” to proceed.  
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HOW THE TWO CANDIDATES ARE CHOSEN 

Before your group elects a leader, each group member will indicate, on a scale from 

1-10, how much they want to become the group leader. “1” means that you very 

much want to become the leader, and “10” means that you do not want to become 

the leader at all.  

Based on these choices, the two group members who want to be the leader the 

most will be chosen as candidates. If several group members have chosen the same 

number, the computer will randomly determine the order of these group members. 

A few examples:  

• If the group members choose numbers 1, 3, 7, and 8: The group mem-

bers who chose 1 and 3 will become the candidates. 

• If the group members choose numbers 4,4,4, and 5: The computer will 

randomly choose two candidates among the three group members who chose 

1. 

• If the group members choose numbers 2,5,5, and 8: The group member 

who chose 2 will become a candidate. The computer will randomly choose 

the other candidate among the group members who chose 5.  

When all group members have indicated how much they want to become the group 

leader, the election of the leader takes place. We ask all group members to provide 

their vote before it is known who the two candidates are. After the election the entire 

group will be informed who the candidates were and who got elected as leader. Your 

score how much you wanted to become the leader will not be disclosed to the group. 

Before you proceed to the decisions we would like to ask you to answer a few control 

questions to make certain that the instructions were understandable.  

Please click on “Control Questions” to get to the control questions.  
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CONTROL QUESTIONS ABOUT SELECTION OF CANDIDATES 

 

Please work through the questions below. If you have any questions please raise your 

hand and an instructor will come to you. When you are done please click the “Con-

tinue” button.  

 

1. If you want to become the group leader, should you pick the number 10 

when asked how much you want to become the group leader? 

[TRUE/FALSE] 

 

2. If you choose number 4, and the other group members choose numbers 1,2 

and 10, will you become a candidate in the election? [YES/NO] 

 

3. If you choose number 2, and the other group members choose numbers 2, 5 

and 7, will you become a candidate in the election? [YES/NO] 
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DETAILED DESCRIPTION OF THE ELECTION 

In order to determine the leader all group members will vote, individually and anon-

ymously, for their preferred leader. Each group member votes by providing a rank-

ing of the other three group members with the preferred leader at position 1, the 

second most preferred leader at position 2, and the third most preferred leader at 

position 3. You cannot vote for yourself. 

After all votes are recorded, the computer checks which two group members are 

the candidates in the election. The votes from these two candidates will not be con-

sidered. The final vote from each of the other two group members, who are not 

candidates, goes to the highest ranked out of the two candidates. 

To illustrate, imagine that you are in a group together with group members A, 

B, C, and D. Assume that B and C are the candidates. that you rank them in the 

following way:  

• A ranked C as number 1, B as number 2, and D as number 3.  

• D ranked B as number 11, A as number 2, and C as number 3. 

• B got ranked once as number 1 and once as number 2. This results in an 

average ranking of  (1+2)/2=1.5.  

• C got ranked once as number 1 and once as number 3 eingestuft. This results 

in an average ranking of (1+3)/2=2. 

• In this example B becomes the leader, as B received the better average 

ranking.  

If both candidates tie, the decision will be made randomly. 

Note that in this election you cannot vote strategically to increase your own 

chances of being elected as the leader. Your vote only counts if you yourself are not 

one of the two candidates in the election. Therefore, it is in the interest of all group 

members to provide their true, preferred, ranking of the other group members.  

Before you proceed to the decisions we would like to ask you to answer a few 

control questions to make certain that the instructions were understandable.  

Please click on “Control Questions” to get to the control questions.   
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CONTROL QUESTIONS ABOUT ELECTION AND PAYOFF 

Please answer a few control questions to make sure the instructions were clear. If 

you have any questions don’t hesitate to raise your hand. When you are done please 

click the “Continue” button.  

 

1. When you vote, should you rank your preferred leader as number 1, 2, or 3? 

 

2. If you are one of the two candidates in the election, your vote does not 

count for the outcome of the election. [TRUE/FALSE] 

 

3. All group members get the same payoff from the task, and this payoff is 

based on the solution submitted by the leader. [TRUE/FALSE] 
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[5. INDICATE WILLINGNESS TO BECOME TEAM LEADER] 

 

PLEASE INDICATE YOUR WILLINGNESS TO BECOME THE GROUP LEADER 

We now ask you to indicate how much you want to become the group leader.  

Please choose any number from 1 to 10, with 1 meaning that you would like to 

become leader very much, and 10 meaning not at all.  

When you have made your choice, please click the “Continue” button. 

How much would you like to become the group leader?  

[HORIZONTAL LINE OF RADIO BUTTONS] 
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[6. ELECTION OF TEAM LEADER] 

 

TASK 4: ELECTING A LEADER 

 

In this part you submit your vote for who should become the group leader. Below 

you see a list of the other members of your group. You cast your vote by ranking 

the other group members according to who you would like to see lead your group.  

As when you ranked the items in the other tasks, you can drag and drop the 

names of the other group members to the rank of your choice. Put the name of the 

person you prefer to be the group leader in position 1, the second most preferred 

person in position 2, and the person you prefer the least in position 3.  

When you are done with your choice, please click the “Submit” button.  

Remember that you cannot affect your own chances of being elected. If 

you are one of the two candidates in the election, your vote does not count for 

the outcome of the election. Thus, it is in your interest to rank all group mem-

bers only according to who you would like to see lead the group. 

 

1  

2  

3  
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[7. GUESS OF VOTES RECEIVED] 

 

TASK 4: ASSESSMENT OF ELECTION 

All participants have voted and thereby ranked their group members on the first, 

second, and third rank. Basing on the votes of all group members, independently of 

who became a candidate, we can calculate the average rank of each group member. 

We would like to ask you to estimate how high your average rank is in comparison to the rank of 

your group members (based on the votes of all 4 group members).  

Example: Imagine a group with the participants A, B, C, D: 

• A got ranked as number 1 by all three group members. This results in the 

average rank (1+1+1)/3=1.  

• B got ranked twice as number 2 and once as number 3. This results in the 

average rank (2+2+3)/3=2.3 

• C got ranked once as number 1, once as number 2 and once as number 3. 

This results in the  average rank (1+2+3)=2  

• D got ranked once as number 2 and twice as number 3. This results in the 

average rank (2+3+3)=2.7 

In this example, A got the best average ranking (1) and D the fourth best average 

ranking (2.7). 

Please choose from the listed options. Choose the first option, if you are of the 

opinion that your average rank was the best in your group. If you are of the opinion 

that your average rank was the second best in the group, choose option 2, and so 

forth. In case two group members received the same average rank, the computer 

decides randomly who gets ranked better.  
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If your guess is correct, you earn CHF 2. If Task 4 is randomly chosen to count for 

payment, and you provide a correct guess, the CHF 2 will be added to your final 

payoff, and paid out to you at the end of the experiment. 

 

    
Best average rank 

 

Second best average 

rank 

 

Third best average 

rank 

 

Fourth best average 

rank 

 

For the remainder of the study the instructor won’t read out the instructions 

loudly. Please work through the rest of the experiment on your own. That means 

you may click continue without being asked to do so by the instructor. Please don’t 

hesitate to raise a hand if you have any questions. An instructor will come to you.  
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[THE LEADER IS REVEALED] 

 

All group members have now submitted their votes, and a leader has been elected. 

The candidates were [XXX] and [YYY]. 

 

The leader for your group is: [ZZZ]. 

 

Please click the “Continue” button when you have read the leader’s name. On the 

next screen you will then see the introduction to Task 4.   

 

 

  



234 PROMISES, S IGNALS, AND THE SELCTION OF LEADERS 
 
 

 

[8. DESERT SURVIVAL TASK: INDIVIDUAL WORK] 

 

TASK 4: DESERT SURVIVAL 

The fourth task is called “Desert Survival”. The complete scenario of the task is de-

scribed on the next page. 

Your task 

Your task is to rank 10 items in terms of their importance for your survival in 

the desert. Put the most important item at rank 1, the second most important item 

at rank 2, and so on, until you have ranked all items. As before, the items will be 

presented in a random order to each participant.  

Your answer will be shown to the group leader together with the answers from 

the other two group members. The group leader will then decide on, and submit, a 

joint group answer.  

Payment 

The closer the answer that the group leader submits is to the experts’ answer, 

the more money you will earn if Task 4 is randomly selected to count for your 

payment. Your payment is calculated as before according to the formula: 

Your payment = (100 – Total number of points lost)/2 

As before, all group members will be paid the same amount. 

 

Please click the “Continue” button below to get to the description of Task 4.  
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TASK 4: YOUR ANSWER 

 

For Task 4, please imagine the following scenario:  

It is approximately 10:00 am in mid-July and you, together with three of your friends, have 

just crash landed in the Atacama Desert in South America. Your light twin-engine plane including 

the pilot and co-pilot has completely burned out with only the frame remaining. None of you have 

been injured.  

The pilot was unable to notify anyone of your position before the crash. However, he had indi-

cated before impact that you were 50 miles from a mining camp, which is the nearest known settle-

ment, and approximately 65 miles off the course that was filed in your Flight Plan. The immediate 

area is quite flat, except for occasional cacti, and appears to be rather barren. 

The last weather report indicated that the temperature would reach 110 F today, which means 

that the temperature at ground level will be 130 F. You are dressed in lightweight clothing-short-

sleeved shirts, pants, socks, and street shoes. 

Everyone has a handkerchief and collectively, you have 3 packs of cigarettes and a ballpoint 

pen. Before your plane caught fire, your group was able to salvage 10 items. 

 

Your Answer 

The 10 items salvaged are listed below as soon as you click “Start”. Please rank these 

items in terms of their importance for survival (1 is most important and 10 is least 

important).  

You have 8 minutes to solve this task as soon as you start. A timer in the upper 

right corner will show you how many minutes you have left. When 1 minute remains, 

the timer will turn red. Please make sure you entered your complete answer before 

time runs out.  

Your answer will be shown to the leader together with the answers of the other 

group members when the leader decides about the group’s answer. To evaluate the 

leaders answer, the answer will be compared to the experts solution as described 

before. All group members will receive the same payment basing on the group’s 

answer.  

When you are done, please click the “Submit” button. If you have any questions 

about Task 4 please raise your hand and an experimenter will come to you. 
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 Your ranking 

1 (most important) A cosmetic mirror  

2 An overcoat (for everyone) 

3 2 liters of water per person  

4 Torch with 4 battery-cells 

5 A parachute (red & white) 

6 A folding knife 

7 A 45 caliber pistol (loaded) 

8 A first-aid kit 

9 A book entitled “Desert animals that can be 

eaten” 

10 (least important) A bottle of salt tablets  
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[9. DESERT SURVIVAL TASK: LEADER DECIDES ON TEAM 

ANSWER] 

TASK 4: DECISION FOR THE GROUP  [ONLY FOR THE LEADER] 

You are the leader of your group. On the next page you will see the individual rank-

ings provided by each group member, including your own. Your task is to submit a 

final ranking of the items on behalf of the group. The group answer you submit will 

be the basis for payment for all group members if Task 4 is randomly chosen for 

payment. The closer your answer is to the experts’ answer, the more money you, and 

the members of your group, will get. It is up to you if you take the answers of your 

group members into consideration when submitting the group answer. 

• As before, the items for you to rank will be presented in a random order. 

• You have 6 minutes to submit an answer. When 1 minute remains, you will 

get a notification reminding you to finalize your answer.  

• If you have any questions about Task 4 please raise your hand and an exper-

imenter will come to you. 

• Please click the “Continue” button to submit your answers when you are 

done. 

 Your 

ranking 

Ranking 

by [X] 

Ranking 

by [Y] 

Ranking 

by [Z] 

Your proposed 

group answer  

A cosmetic mirror  [n] [n] [n] [n]  

An overcoat (for everyone) [n] [n] [n] [n]  

2 liters of water per person  [n] [n] [n] [n]  

Torch with 4 battery-cells [n] [n] [n] [n]  

A parachute (red & white) [n] [n] [n] [n]  

A folding knife [n] [n] [n] [n]  

A 45 caliber pistol (loaded) [n] [n] [n] [n]  

A first-aid kit [n] [n] [n] [n]  

A book entitled “Desert an-

imals that can be eaten” 

[n] [n] [n] [n]  

A bottle of salt tablets  [n] [n] [n] [n]  
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TASK 4: DECISION FOR THE GROUP [ONLY FOR NON-LEADERS] 

You have now submitted your answer. All group members solutions are now shared 

with the leader, and the leader will decide on the final group answer. 

On the next page you will see a large table with the solutions from all four group 

members. In the second table below we would like you to rank the items once while 

the leader works on the final group answer. It is up to you whether you want to take 

the answers of the other three group members into consideration when doing this 

or not. As before, the items for you to rank will be presented in a random order. 

The answer you provide on the next page will not be relevant for your final 

payment, but it will be used as a benchmark later in the study.  

Please click the “Continue” button to get to the next screen.  
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TASK 4: GROUP DECISION [ONLY FOR NON-LEADERS] 

Below you see the individual rankings provided by each group member, including 

your own. Please submit your final ranking of the items.   

 

You will have 6 minutes to complete this task. 

 

 Your 

ranking 

Ranking 

by [X] 

Ranking 

by [Y] 

Ranking 

by [Z] 

Your proposed 

group answer  

A cosmetic mirror  [n] [n] [n] [n]  

An overcoat (for everyone) [n] [n] [n] [n]  

2 liters of water per person  [n] [n] [n] [n]  

Torch with 4 battery-cells [n] [n] [n] [n]  

A parachute (red & white) [n] [n] [n] [n]  

A folding knife [n] [n] [n] [n]  

A 45 caliber pistol (loaded) [n] [n] [n] [n]  

A first-aid kit [n] [n] [n] [n]  

A book entitled “Desert animals 

that can be eaten” 

[n] [n] [n] [n]  

A bottle of salt tablets  [n] [n] [n] [n]  

 

 

Please press the “Continue” button once you are done. 
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[10. EVALUATION OF LEADER] 

TASK 4. EVALUATION OF LEADER [ONLY FOR NON-LEADERS] 

Thank you for completing the “Desert Survival” task. 

The group payment is made based on the answers chosen by the leader of the 

group. Before providing these answers, the leader was given information about the 

individual answers from all group members. The leader submitted the following an-

swer for the group:  

 

 

 

 

 

 

 

 

 

 

 

 

 

In total, the group answer selected by the leader resulted in X points, giving each 

group member a payoff of XX CHF. 

How well do you think the leader did? Please evaluate your leader’s performance 

on the scale below from “1 (very good) to 10 (very bad). 

[HORIZONTAL LINE OF RADIO BUTTONS] 

  

 Group ranking 

1 (most important) [X] 

2 [X] 

3 [X] 

4 [X] 

5 [X] 

6 [X] 

7 [X] 

8 [X] 

9 [X] 

10 (least important) [X] 
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TASK 4. EVALUATION OF LEADER [ONLY FOR LEADERS] 

 

Thank you for completing the “Desert Survival” task. 

The group payment is made based on the answers you chose for the group. You 

submitted the following answer:  

 

 

 

 

 

 

 

 

 

 

 

 

 

In total, your answer resulted in X points lost, giving each group member a pay-

off of XX CHF. 

How well do you think you did as a leader for your group in Task 4? Please 

evaluate your performance on the scale below from “1 (very good) to 10 (very bad).  

[HORIZONTAL LINE OF RADIO BUTTONS] 

  

 Group ranking 

1 (most important) [X] 

2 [X] 

3 [X] 

4 [X] 

5 [X] 

6 [X] 

7 [X] 

8 [X] 

9 [X] 

10 (least important) [X] 
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[QUESTIONNAIRE] 

 

QUESTIONNAIRE 

 

Nationality: __________ 

 

Which is the highest educational diplomas your mother has? (Many alternatives pos-

sible) 

Elementary school 

apprenticeship 

high school 

university of applied sciences 

university 

no answer 

 

 

Which is the highest educational diplomas your father has? (Many alternatives pos-

sible) 

Elementary school 

apprenticeship 

high school 

university of applied sciences 

university 

no answer 

 

 

How would you classify yourself politically on the left/right scale below? (0 to 10) 

[HORIZONTAL LINE OF RADIO BUTTONS] 

 

In general, how willing or unwilling you are to take risks on a scale from 0 to 10? 0 

means you are "completely unwilling to take risks" and a 10 means you are "very 

willing to take risks". You can also use any integer number between 0 and 10 to 

indicate where you fall on the scale. Possible choices are: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10.  

[HORIZONTAL LINE OF RADIO BUTTONS] 
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Consider the survival tasks performed in this study. On average, do you think that 

men are better at such tasks, that men and women are equally good, or that women 

are better? Please provide an answer on the scale below, where 0 means that men 

are better, 5 that women and men are equal, 10 that women are better.  

[HORIZONTAL LINE OF RADIO BUTTONS] 

 

On average, do you think that men are better leaders, that men and women are 

equally good leaders, or that women are better leaders? Please provide an answer on 

the scale below, where 0 means that men are better, 5 that women and men are equal, 

10 that women are better. 

[HORIZONTAL LINE OF RADIO BUTTONS] 

 

Do you have previous experience of leadership activities? 

YES/NO 

 

If yes, what? 

 

Did you volunteer to become the leader of the group? [YES/NO] 

If Yes: Why? 

If No. Why not? 

 

Do you think you had too much time, too little time, or just about the right amount 

of time to solve the tasks and provide your answers? 

  

[AFTER THE QUESTIONNAIRE THE PARTICIPANTS TOOK PART IN 

THE IAT]  
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