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Introduction 

Broadly speaking, I am interested in understanding unequal outcomes; why 

some groups of individuals fair better, while others fair worse. My own ex-

perience of varying positions of relative social status has drawn my attention 

towards trying to understand unequal outcomes, in relation to group belong-

ing and social stereotypes. In this thesis I study how individuals, associated 

with certain types of status and stereotype, act depending on this, as well as 

how individuals react to and judge other individuals based on group belong-

ing. I consider the following variables in the course of this thesis; gender, 

social status through nobility and foreignness. These are assumed to be di-

chotomous, clear cut groups throughout. The work attempts to identify, 

quantify and understand the differences between individual choices. The 

thesis consists of six separate empirical studies within the realm of behavior-

al economics, employing methods which encompass both laboratory and 

field experiments. The experimental method can be a good way of approach-

ing the identification of causal effects or general relationships which are 

somewhat stable. 

Finding general relationships and patterns is fundamental to all scientific 

work. As part of furthering our understanding I believe that most researchers 

are driven to discover regularities and find general relationships. The appli-

cation of careful standards and methods, when arriving at general findings 

and making generalized statements, is however crucial. There is a grey area 

between satisfying this urge to find regularities and keeping scientific stand-

ards as high as possible, particularly where the outcome depends both on the 

consciousness of each individual researcher as well as a common culture 

within the scientific field. During my years as a PhD-student employing the 

method of experiment I have thought about some issues related to research 

methods and ethics. Such discussions, although important, are rare in the 

literature I therefore find the introduction an appropriate place to briefly 

mention a few of them. 

In a recent paper, Nelson (2012) discusses the distinction between making 

a statistical inference and making a generalized statement. She claims that 

many empirical studies in experimental economics (and cognitive science) 

do not distinguish between statements such as “women in our sample are 

more risk averse than men” and “women are more risk-averse than men”, the 

latter implying a generic relationship. 
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The experimental method is intuitive; typically, the effect the researcher 

wants to investigate is easy to grasp. A good design is crucial since the re-

sults and conclusions rely on how the data were collected. The gold standard 

in experimental methods is random assignment between control and treat-

ment group(s) in order to make sure that the independence assumption holds 

(and that over a large set of iterations confounding factors are controlled 

for). Fisherian inference in significance testing, widely applied when analyz-

ing experiments, implies that differences between means in a sample corre-

spond to differences between means in a population. However, most lab-

experiments use students or other convenience samples, where subjects vol-

unteer (self-select) into the experiment. In these cases the inclusion probabil-

ity of the participants, and also therefore the population model, remains un-

known. Furthermore, it is difficult to know whether the participants differ in 

traits or opinions from others in the population of interest. A few recent stud-

ies do invite random samples to participate in experiments (see for example 

Dohmen et al 2011). 

The widespread use of non-random (non-probabilistic) samples in the 

field places greater importance on replication. Replicability is the safeguard 

against subjectivity and corrects for errors, such as the influence of the re-

searcher in wishing for a specific result. In experimental economics there is 

no requirement for a single study to involve replication1. Moreover, there is 

no need to specify the sample size or test protocol before conducting the 

study. This can, in principle, create a common culture of adding subjects and 

tests to a study until a significant result has been found (or financial con-

straints have been reached). In this case, the likelihood of false positives 

would increase. In addition, it is generally thought that journals are more 

likely to publish studies that find a significant relationship (e.g. significant 

difference), compared to those studies that do not find a difference. This 

publication bias can, for example, encourage researchers to invest in finding 

results rather than no-results.  Subsequently, systematic literature reviews 

and meta-studies, where separate studies are aggregated, make generaliza-

tions of findings in this field. The aforementioned issues make these general-

izations complex, and perhaps even sometimes misleading. 

A question which I consequently find difficult to answer is: When do we 

have sufficient evidence to make a general claim? Most studies tend to build 

in new aspects of the effect studied. Therefore, if there are no replication-

studies to keep the majority of dimensions constant how can we establish 

general findings? If new studies are conducted in separate countries, some 

confirming the relationships of the first study and others not, should those 

studies which do not confirm the relationships be viewed as a contradiction 

or should the country be chosen as a relevant new dimension in which the 

discovered  relationship can vary? 

                                                      
1 General requirements in experimental economics can be summarized roughly as 1) publish 

instructions 2) use financial incentives 3) no deception. 
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Lending support to the importance of replication is the so-called decline 

effect found in other sciences, such as psychology and medicine. In domains 

where replications are more frequent, an initial study often presents signifi-

cant results, together with a large effect size, but replications find either 

nothing or a steady decline in effect size. A paper by Ioannidis (2005) indi-

cates that out of 34 well cited claims in medical journals, all of which were 

subject to replication, 41% were either directly contradicted or downgraded 

in effect size. The effect of some initial studies seems to be temporary, 

which can perhaps be attributed to scientists who are inclined towards find-

ing results and the aforementioned publication bias. 

Despite the difficulties, the scientific process involves making general 

statements and revising them in light of new and additional results. General 

statements made in specific studies, in addition to meta-studies, are commu-

nicated to other researchers as well as to individuals outside the academic 

community. The ways in which conclusions and statistical results are com-

municated is of importance since it can potentially influence the end-user's 

interpretation. Conducting research into individual preferences and discrimi-

nation may reproduce or sustain a stereotypical belief, such as the (causal) 

nature of men’s and women’s behavior towards risk. In many articles a ge-

neric statement, such as “women are more risk-averse than men”, is a con-

cise and perhaps therefore tempting way of stating that this is what the au-

thors found to be the average in one particular study. Even if the statement is 

not intended to be universal (most of us have met both risk-seeking women 

and risk-averse men), the statement may be interpreted in this way by end-

users (Nelson, 2012). Once the statement has been interpreted in this way it 

is easy to employ an essentializing view, referring to the categories rather 

than the individuals. Being risk-averse is thus understood to be an essential 

part of femaleness, and being risk-seeking is essential for maleness. The pre-

assumption is that risk-seeking women and risk-averse men are acting ab-

normally. Studies in psychology and philosophy find that individuals tend to 

create simple accounts of mental categories and classifications according to 

their presumed essence. The statement “women are more risk averse than 

men” is more often interpreted as risk-averseness being an essential part of a 

woman rather than one based on statistical regularities (e.g. Khemalni et al 

2012).2 When presenting a result which involves a potential difference be-

tween two types, many researchers also choose one of the types to illustrate 

the difference, such as “women are more risk-averse than men” or “men are 

more risk-taking then women”. This choice can signal an underlying pre-

assumed norm of how a specific group should behave in relation to the other. 

                                                      
2 Part of the literature related to gender differences in preferences take a step away from 

slipping into an essential dichotomy and look into how socialization patterns or manipulations 

of gender expectations can vary the gender difference in particular behaviors such as 

competitiveness (e.g. Balafoutas and Sutter 2012). 
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Presenting both statements in the same study or across studies may be a 

more accurate option. 

There is no magical solution in how to balance the urge to find interesting 

general results and the application of high scientific standards. It is easy to 

become more agnostic about a method the more you employ it and under-

stand it. Despite these caveats experimentation can allow the researcher to 

answer somewhat different questions compared to those studies that are 

based on register data. Experimental method is therefore an important com-

plement in understanding and explaining unequal outcomes. In economics 

there are two main domains of explanation for this. The first considers dif-

ferences between individuals; such as differences in preference, ability and 

socioeconomic background, while the second concerns differences in how 

individuals are treated; such as discrimination by others, rules and institu-

tions. Part I of the thesis comprises four articles pertaining to the first expla-

nation. The main focus of these articles is gender differences in preference. 

The behaviors studied therein are risk preferences, competitiveness, coopera-

tiveness and altruistic behavior. Part II comprises two articles relating to the 

second explanation. The first article explores how social status influences 

third party punishment and the second article investigates how anonymity 

interacts with discrimination in online markets. These six papers provide a 

good illustration of my ongoing and future research. 

Part I: Previous literature has revealed gender differences in preference 

for competition, risk, cooperation, and altruism, which furthermore have 

been suggested as a partial explanation for the gender gap in labor market 

outcomes (see, for example, Bertrand 2010 for further discussion). In order 

to understand how gender differences in preference are shaped, a first step is 

to explore how these differences vary between, for example, age groups, 

countries, and context, such as varying the stereotyping of the competitive 

task. 

Together with Anna Dreber and Eva Ranehill, two rather competitive 

women, we started questioning whether the notion of women not performing 

in a competitive setting, an idea found at that time within behavioral eco-

nomics, really was generalizable. In the first paper “Outrunning the gender 

gap – boys and girls compete equally” (co-authored with Anna Dreber and 

Eva Ranehill), published in Experimental Economics in 2011, we study, by 

means of a field experiment, how men and women changed their perfor-

mance between a competitive setting and an individual setting in three dif-

ferent tasks with varying gender stereotyping. The domains of competition 

that we explore are running, skipping and gender, performed among Swedish 

children during physical education classes. These tasks are perceived to be 

either more boyish or more girlish. We find no evidence of gender difference 

in competitiveness on average in either boyish or girlish tasks in our sample. 

To further the understanding of how gender differences in competitiveness 

are shaped we also study competition, both as a change in performance and a 

reaction to different incentive structures among adolescents. In addition to 
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this we investigate risk aversion and altruism. The second paper “Gender 

and Competition in Adolescence: Task Matter” (co-authored with Anna 

Dreber and Eva Ranehill) finds that the gender gap in choosing to compete is 

present only in the mathematical and not the verbal domain. Moreover, its 

presence can largely be accounted for by other factors, such as performance 

and expectation, rather than a gender gap in preference for competition per 

se. We find adolescent girls in our sample to be more altruistic and less-risk 

taking than boys. This implies that when combating the gender gap in the 

labor market it is important to take into account the possible gendered self-

selection in specific competitive environments. 

Paper three and four of Part I come from the same project, comparing 

gender difference in preference among children in Colombia and Sweden. In 

addition, we want to understand how macroeconomic indices of gender 

equality relate to microeconomic gender difference in preferences. Sweden 

is ranked as being more gender equal than Colombia on several macro gen-

der indices. We use four different tasks, perceived as being either boyish or 

girlish, to investigate how gender differences can be task dependent. The 

four tasks were math (simple arithmetic), word exercises (word search), run-

ning and skipping. In the third paper “Gender differences in competitiveness 

and risk taking: Comparing children in Colombia and Sweden”, published in 

the Journal of Economic Behavior & Organization 2012 (co-authored with 

Juan-Camilo Cárdenas, Anna Dreber and Eva Ranehill), we find gender in-

dices to be a poor predictor of the gender gap in competitiveness in our sam-

ple. We find no gender gap in Colombia, but in Sweden boys choose to 

compete more than girls. In risk-taking, however, we find, as expected, that 

in our sample there is a larger gender gap in Colombia than in Sweden.  

Among the same children we also explore cooperative behavior by con-

structing a novel version of the prisoner's dilemma, which can easily be un-

derstood by children and conducted, for example, in the physical education 

class. This resulted in the fourth paper, “Gender and Cooperation in Chil-

dren: Experiments in Colombia and Sweden”. Children are randomly paired, 

and asked to decide in private how to divide a total of 10 balls between a 

private bin, which gives three individual points for each ball, and a public 

bin, which  gives two points per ball to each child. We measure cooperative-

ness as the number of balls placed in the public bin. In our sample girls’ 

behavior differs between the two countries, whereas boys' behavior does not. 

Girls in our sample tend to be less cooperative in Colombia, whereas we find 

the opposite to be true in Sweden. 

Part II: A strand of literature has previously found discrimination to be an 

important explanation for why women and minority groups fare worse com-

pared to other groups in a variety of settings (Roger et al, 2005). Gender and 

minority grouping can be coupled together with social status, and social sta-

tus can manifest itself in various ways. Nobility as a status marker has not 

been widely explored in economics, but in a very recent paper has been 

shown to have great economic implications (Clark 2012). 
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The first article of Part II was, chronologically, one of the first studies I con-

ducted. “Punishment and Status” (co-authored with Eva Ranehill) explores 

how social status may influence our judgment of others in interactions of 

economic relevance. Previous literature has found that high relative status 

confers an economic premium, in the domain of rewards. This study indi-

cates that there is also a premium within the domain of punishment, in terms 

of greater leniency. In a laboratory experiment, using noble and common 

names, we investigate how relative social status influences third party pun-

ishment, in relation to a distributional norm when sharing windfall gains. An 

intuitive picture can be a court room and the question is whether the judges’ 

decisions are influenced by the social status of the judged individual (equali-

ty before the law). We find that punishment decisions made by male third 

parties in response to a norm violation are affected by both the social status 

and the gender of the judged individual. Female punishment decisions, on 

the other hand, give no consideration to social status or gender. If social 

status provides protection from economic punishment, in ways suggested by 

our results, it may also have implications for the economic distribution of 

resources, and the reinforcement of male hierarchies in society. 

In the last study, the area of interest is whether a name sounds foreign or 

not, and is coupled together with a specific gender. Throughout history, the 

anonymity of names has been one way of protecting privacy and avoiding 

discrimination and unfair treatment. In collaboration with a sociologist, Jo-

nas Karlsson, I have run a laboratory experiment in the online field. The 

paper is entitled “A matter of transient anonymity: Discrimination by gender 

and foreignness in online auctions”. In online auctions sellers can choose to 

either conceal or reveal their names in their usernames. Their gender and 

foreignness will then remain anonymous during the first part of the auction. 

When the auction is closed and the price has been determined, the seller 

names are revealed by eBay on default. . Our results indicate only some evi-

dence of buyer discrimination in the price paid. However, we find that buyer 

discrimination in the feedback system (a reputational system created to up-

hold trust in the market) occurs only when sellers have chosen not to reveal 

their name in their username. Male sellers with foreign-sounding names then 

receive fewer pieces of feedback than non-foreign female sellers. This is 

primarily driven by female buyers. 

— 

Being a doctoral student at the Department of Economics at Stockholm Uni-

versity has forced me to think, and rethink. This not only concerns research 

but also the question of who I am as a researcher and why I conduct re-

search. I have had the pleasure to meet numerous different individuals, and 

discuss everything from research to bees. 

I find it difficult to imagine myself being a researcher and happy at the 

same time without Astri Muren, as supervisor, co-author and a mentor. I am 
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also delighted to have had Magnus Johannesson as a co-supervisor, who 

always takes the time to listen. Tore Ellingsen has also provided a great deal 

of support throughout my graduate years. A further warm thanks goes to all 

my collaborators, represented in this thesis as well as in other completed and 

ongoing projects: Konstanze Albrecht, Mahmood Arai, Anne Boschini, 

Charlotta Boström, Juan-Camilo Cárdenas, Anna Dreber, Lina Eklund, Ar-

min Falk, Klaus Fliessbach, Marieke Huysentruyt, Magnus Johansson, Jonas 

Karlsson, Topi Miettinen, Astri Muren, Juliane Parys, Eva Ranehill, Miri 

Stryan, Nora Szech, Linnea Wickström-Österwall. There are many other 

colleagues, family members and friends to whom I am also extremely grate-

ful. Without all of you this thesis would not have been finished! 

 

Uppsala, January 2013 

Emma von Essen 
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Outrunning the gender gap—boys and  
girls compete equallyi 
Anna Dreber

ii
, Emma von Essen, Eva Ranehill

iii 

Abstract 

Recent studies find that women are less competitive than men. This gender 

difference in competitiveness has been suggested as one possible explanation 

for why men occupy the majority of top positions in many sectors. In this 

study we explore competitiveness in children, with the premise that both 

context and gendered stereo-types regarding the task at hand may influence 

competitive behavior. A related field experiment on Israeli children shows 

that only boys react to competition by running faster when competing in a 

race. We here test if there is a gender gap in running among 7–10 year old 

Swedish children. We also introduce two female sports, skip-ping rope and 

dancing, to see if competitiveness is task dependent. We find no gender dif-

ference in reaction to competition in any task; boys and girls compete equal-

ly. Studies in different environments with different types of tasks are thus 

important in order to make generalizable claims about gender differences in 

competitiveness. 

 

Keywords: competitiveness, gender differences, field experiment 

 

 

 

 

 

 

 

 

 

 

 

 

 

i Published in Experimental Economics (2011) 14:4,567-582 

ii A. Dreber, Institute for Financial Research (SIFR), Drottninggatan 89, 11360 Stock-

holm, Sweden, e-mail:  anna.dreber@sifr.org 

iii   E. Ranehill, Department of Economics, Stockholm School of Economics, Sveavägen 65, 

11383 Stockholm, Sweden, e-mail:  eva.ranehill@hhs.se



 12 

Introduction 

Men occupy the majority of top positions in most societies, both in the pri-

vate and in the public sector. The proposed reasons for this remain highly 

controversial within academia as well as politics (Ceci and Williams 2006). 

Today, women in many countries are at least as likely as men to pursue 

higher education, and female labor force participation has risen to levels 

similar to that of men. Meanwhile, a number of re-cent studies show that 

women compete less than men. Competitiveness is typically measured as 

either a preference for competition, such as self-selecting into a tournament 

instead of a piece-rate payment scheme, or by the performance response as a 

reaction to a competitive setting compared to a non-competitive setting. 

Many studies find that only males perform better under competition (Gneezy 

et al. 2003; Gneezy and Rustichini 2004a), or that when both men and wom-

en perform better, males still perform significantly better than women (Datta 

Gupta et al. 2005). It has also been shown that women tend to prefer the non-

competitive setting even when there is no gender gap in performance in the 

competitive setting and that men compete more than what is optimal for 

them while women compete less (Niederle and Vesterlund 2007). Some 

studies find that competitiveness depends on the gender of the opponent(s) 

(Gneezy et al. 2003; Gneezy and Rustichini 2004a; Datta Gupta et al.  2005; 

Price 2008) whereas some find that women’s competitiveness depend on the 

in-stitutional framework (e.g., Niederle and Yestrumskas 2008; Niederle et 

al. 2009; Balafoutas and Sutter 2010). These gender differences have been 

suggested as a possible explanation for the gender gap in the labor market. 

The policy implications of a gender gap in competitiveness depend on the 

causes of the gap. Whether these gender differences are innate or acquired 

later in life remains unknown. Children therefore provide an interesting sub-

ject pool for the study of this distinction. 

In this paper, we explore whether there are gender differences in competi-

tive-ness among children. Two previous studies also investigate this. Booth 

and Nolen (2009) look at willingness to compete in solving mazes among 

adolescent boys and girls from single sex schools and from mixed schools. 

Boys compete equally in both schools and more than girls do, whereas girls 

in single sex schools compete more than girls from mixed schools. In a field 

experiment looking at 9–10 year old Israeli children, Gneezy and Rustichini 

(2004a) find that boys, but not girls, respond to com-petition by running 

faster against another child than when running alone. Moreover, they find 

that the gender of the opponent matters only for girls, who compete less 

when running against another girl. 

In this study we run a field experiment on 7–10 year old children in Swe-

den. The design is inspired by that of Gneezy and Rustichini (2004a), where 

the children compete in running. In addition, in our study the children also 

compete in skipping rope and dancing. The running task is included in order
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to have a comparison to previous work, while varying country (Israel vs. 

Sweden), even though some parameters differ between the two studies. The 

other two tasks are included to study whether there are male and female are-

as of competition. If tasks are gendered, it is possible that this leads to gen-

der differences in both motivation for, and payoffs from, competing. Most 

competitiveness studies build on tasks such as solving mazes and perform-

ing simple arithmetic, which are generally considered as male tasks. Several 

stud-ies show that women perform worse on standardized tests when they 

are reminded of negative stereotypes about female math ability (Inzlicht and 

Ben-Zeev 2003; O’Brien and Crandall 2003; Shih et al. 1999; Steele 1997).1 

This kind of stereotype threat has been suggested as one reason why women 

in mixed gender groups compete less than men in some of the tasks previ-

ously studied in this literature (Gneezy et al. 2003). There is mixed evidence 

on the role of the task on the gender gap in competitiveness. Günther et al. 

(2009) and Grosse and Reiner (2010) find a gender difference in perfor-

mance change in a math task but not in a word task, whereas Wozniak et al. 

(2010), using a maze task and the same word task, find no difference in the 

gender gap between the two tasks.2 Thus, to explore competitiveness more 

generally than what has previously been done, in particular on children, we 

also look at what we consider more female tasks. Since our experiment is 

conducted with children, our inspiration comes from tasks that children per-

form. The tasks were chosen in agreement with the teachers. 

Competitiveness is measured in the same way for all three tasks. First the 

children perform the task individually. Their performance is measured and 

they are then matched together in pairs of two depending on their result. 

Thereafter the children perform the task a second time in these matched 

pairs. Competitiveness is measured as the difference in performance between 

the individual and matched performance, and is thus considered as the reac-

tion to competition. We have a control group of children who perform the 

task alone a second time, as in Gneezy and Rustichini (2004a). This allows 

us to control for unobservable factors that could cause differences in the 

outcome, such as, e.g., one gender getting tired faster than the other. 

Given previous literature, we hypothesize that if there is a gender gap in 

running, boys will compete more than girls. We also hypothesize that if there 

is a gender gap in the female tasks it will be the opposite since, if anything, 

these tasks have positive stereotypes regarding female ability. 

We find no evidence in support of our hypotheses. We find no gender dif-

ferences in competitiveness among children in Sweden in any of the three 

tasks. Boys and girls increase their performance equally in the competitive

                               
1 Interestingly when women are told that there are no differences between men and women in 

abstract math tests, women perform as well as men (Spencer et al. 1999). 
2 Wozniak et al. (2010) find no gender gap in performance change but find that men are more 

likely to selfselect into competitions. 
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setting for running and skip-ping rope, and there is no difference between the 

average increases. Regarding the dancing task, both boys and girls decrease 

their performance when competing, and this decrease in performance is not

significantly different between the two genders. Our results also indicate that 

the gender of the opponent does not alter performance of either gender in 

any of the three tasks. Moreover, the findings from the control group indi-

cate that our results are not driven by gender differences in factors such as 

tiredness.  

This contradiction to earlier results by Gneezy and Rustichini (2004a) 

may be explained by context, such as culture. It has previously been shown 

that cultural factors such as gender norms may influence competitive behav-

ior. Gneezy et al. (2009) compare a matrilineal society in India with a patri-

archal society in Tanzania and find that women prefer the competitive set-

ting more than men in the matrilineal society, whereas the inverse is found in 

the patriarchal society.3 Our results suggest that cultural factors matter also 

among Western countries. Even though we cannot directly test this, we 

speculate that the difference between our results and those of Gneezy and 

Rustichini (2004a) may be due to differences in gender norms. Even though 

Sweden and Israel are both Western societies with high female labor force 

participation, Sweden usually performs higher on gender equality indices.4 

Our paper is organized as follows. In Sect. 2, we describe the experi-

mental design of our field study. In Sect. 3, we present our results. We con-

clude in Sect. 4, where we also discuss the possible explanations for our 

findings as well as promising directions for future research. 

Experimental design 

The field experiment was conducted in 11 primary school classes in the 

Stockholm area during 2008 and 2009. We contacted all primary schools in 

Stockholm with a letter explaining that we intended to study competitiveness 

among children. 

There was no mentioning of the gender dimension. All tasks were per-

formed during physical education classes and the experiment was overseen 

by the teacher. The children, aged 7–10 years old, did not realize that they 

were participating in an experiment (as in Gneezy and Rustichini 2004a). 

The teachers did not mention the study to the children, and the tasks are 

                               
3 The task at hand is the toss of a tennis ball into a bucket. Gneezy et al. (2009) are unaware of 

any resemblance between this task and some popular task in the cultures that are being stud-

ied, thus it is unlikely that the specific task had a certain gendered stereotype. In general, 

however, throwing objects could be considered more male in many cultures since men have 

typically been the hunters (e.g., men hunt through spear throwing). 
4 The Global Gender Gap Report 2009 lists Sweden as number four in the world in terms of 

gender equality. Israel ranks 45th out of 134 countries. 
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standard in Swedish physical education classes. On two or three different 

occasions, the children competed in running, skipping rope and modern 

dance. These three tasks were carefully chosen. Running has previously been 

explored in Gneezy and Rustichini (2004a) and is part of physical education 

in Sweden. Skipping rope is a task that girls perform during school breaks 

throughout the world, including Sweden. Dancing is often considered female 

(Henschel-Pellet 2001), and during the Swedish school year it typically takes 

up one physical education class. The running task was administered by the 

teachers on a separate occasion (as in Gneezy and Rustichini 2004a), where-

as the skipping rope was instructed and administered by the experimenters as 

an exercise complementary to the dancing, thus the experimenters were pre-

sent at the occasion the dance competition. The dancing task was designed, 

instructed and scored by a professional dance teacher on one or two occa-

sions depending on the length of the class. To avoid that teachers treated 

boys and girls differently in order to affect the results of the study, all teach-

ers, including the dance teacher, were unaware of the gender dimension of 

the study. The children were given 40 minutes to practice the dancing task 

together with the whole class and the dance teacher, and 5 minutes to prac-

tice the skipping rope task prior to the start of the experiment. In some clas-

ses, children only performed one or two tasks due to time constraints. 

In running, performance is measured by how fast the children ran 60 me-

ters, the distance normally used for short distance running in Swedish 

schools. Note that this distance differs from what Gneezy and Rustichini 

(2004a) used, 40 meters. In skip-ping rope (where two individuals turn the 

rope while one child jumps), performance was measured as the number of 

jumps performed until the children missed. In dancing, the dance teacher 

scored the children based on how they performed compared to the set goal of 

the dance choreography. The dance choreography included ten distinct exer-

cises and the children were awarded one point for each of these ten move-

ments that they performed correctly.5 

Each task consisted of two stages. At the first stage, the children per-

formed the task by themselves and individual performance was measured. 

The teachers were aware of the setup of the study, whereas the children were 

unaware of the existence of a second stage when performing the task in the 

first stage in all three tasks.6 At the second stage, the children performed the 

task in competition with another child. Matching started with the two chil-

dren that had the best performance in the first stage in each task, and then 

                               
5 The dancing task consisted of a one minute long modern dance phrase. The choreography of 

the phrase was focusing on strength, coordination and balance rather than “feminine grace”, in 

order to minimize subjectivity in the evaluation of dance. Since the dance teacher was not 

aware of the purpose of the study, any potential subjectivity is likely to be orthogonal to the 

gender of the child evaluated. The children were aware of how the task was scored. 
6 The teachers were aware of the two stages of each task, but did not inform the children about 

this. The experimenters gave oral instructions to the children about the setup of the study at 

the relevant stages. 
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continued down the list. If more than two children obtained the same result 

in the first stage, matching was done randomly (as in Gneezy and Rustichini  

2004a).7 In the case of dancing, both the individual performance and the 

competition occurred in a separate room where only the one or two children 

dancing and dance teacher were present. In all three tasks, the children knew 

that their competitor had achieved a similar score at the first stage. The 

dance teacher presented the tasks as competitive activities. The dance com-

petition was presented as a “battle”, somewhat in the spirit of a popular TV 

show.
8
 In the skipping rope task, two ropes were put next to each other. The 

children were instructed to start jumping at the same time and were told that 

the winner was the child who performed the greatest number of jumps. All 

rules were explained by the dance teacher and the experimenters and no 

compensation was awarded apart from the intrinsic motivation that comes 

from winning, as in Gneezy and Rustichini (2004a). Our measure of compet-

itiveness is the change in performance between the first and the second stage 

of the tasks. 

Results 

We test whether there is a gender gap in competitiveness among children in 

Sweden and whether the nature of the task affects the size and direction of 

the gender gap. We start by looking at gender differences in competitive 

behavior. Thereafter we address the effect of the gender composition in the 

competitive setting. We also present a robustness check and a survey on how 

boyish/girlish children perceive the explored tasks to be. For all tests in the 

analysis, we have performed a Mann-Whitney test, a two-sided t-test and 

used bootstrap techniques. Throughout the analysis we present only the p-

value for the Mann-Whitney test.9 

                               
7 When an unequal number of children performed equally well, they were randomly paired. 

The remaining child was matched with the child with the next best result. If more than one 

child had the next best result, the remaining child with the higher score from the first match-

ing was randomly matched with one of these children. During the competitive part of the 

experiment, the competing pairs participated in random order. 
8 The TV show “So you think you can dance” was aired on Swedish television before and 

during the time the study was performed. It has been pointed out to us that dancing is often a 

cooperative or communal activity. We assume that the competitive element of the TV show 

decreased the cooperative or communal aspects of the dancing task. 
9 We present the Mann-Whitney test since none of our variables are normally distributed 

when using a skewness and kurtosis test. When there is a difference between the parametric 

and non-parametric tests in terms of significance we also report the p-values for the t-test and 

the bootstrap-based critical values. We have also compared whether the distributions for each 

reported variable differ between men and women using a Kolmogorov-Smirnov test. The 

results are the same as those reported for mean values. 
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No significant gender differences in competitive behavior 

In our study, 149 children participated in running, 143 in skipping rope, and 

146 in dancing. The gender distribution in the three sports was 68 boys and 

81 girls in running, 67 boys and 76 girls in skipping rope and 64 boys and 82 

girls in dancing.10 Consistent with sex-stereotypic expectations, we find that 

in the individual setting (stage 1) boys ran on average faster than girls (un-

like in Gneezy and Rustichini 2004a), and girls skipped rope better com-

pared to boys. In running and skipping rope, the p-value for a significant 

gender difference is 0.008, with boys performing better in the former task 

and girls in the latter. In dancing, the non-parametric test gives a p-value of 

0.0478, whereas the difference is not significant with a t-test or a boot-

stratpped test.11 When it comes to competitiveness, Table  1 shows that in all 

three tasks, and for both genders, average performance in the competitive 

setting differs significantly from average performance in the non-

competitive setting (p < 0.01). Both genders improve their performance 

significantly in running and skipping rope in the competitive setting, but 

perform worse in dancing.12 

 

Table 1. Average performance in stage 1 and 2 Signrank (SR) test p-values 

of performance change for girls and boys. 
           

 Running  SR  Skipping rope SR  Dancing  SR 

            

 Stage 1 Stage 2 p-value  Stage 1 Stage 2 p-value  Stage 1 Stage 2 p-value 

          

Girls 11.92 11.66 0.000 49.01 69.37 0.000 5.87 5.13 0.001 

Boys 11.55 11.42 0.002 32.48 45.12 0.000 5.27 4.48 0.001 
            

 
 

 

Figures 1, 2 and 3 show the distribution of the performance change in the 

different tasks. The three histograms show that there are no significant gen-

der differences in any of the three tasks (running: p = 0.47, skipping rope: p 

= 0.24, dancing: p = 0.85).13 

                               
10 Two subjects, one boy and one girl, were dropped from the sample due to physical disabilities. The 

differences in number of children between activities are due to the fact that we had different number of 

occasions depending on the structure of the physical education classes in the different schools. There is no 
significant difference in performance change between school classes that had one occasion or school 

classes that had more occasions (ranksum: p = 0.53). 
11 When we perform the tests on the inner quartile range (IQR, the distribution between the 25th and 75th 
percentile) the Mann-Whitney test is also insignificant. 
12 The other tests are not significant when it comes to the performance change of boys in running. How-

ever, when performing the tests on the IQR, all three tests are significant 
13 To further investigate a possible gender difference in performance change we also performed quantile 
regressions for each task, controlling for gender of opponent (performed for quantile 0.1–1.0). Gender has 
an effect only in the top 10% of the performance change distribution in running and skipping rope. In this 
part of the distribution the performance change of boys is larger than girls in running and the opposite for 
skipping rope. There are however very few observations in the top 10% for each task. These results are 
therefore mere indications. 
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Fig. 1 Distribution of  

change in running  

time (stage 2–stage 1),  

by gender. 

 

 
 

 

 

 

 

 

 

 

 

Fig. 2 Distribution of 

change in jumps (stage 

2–stage 1), by gender. 

 

 

 

 

 
 

 

Fig. 3 Distribution of 

change in dance scores 

(stage 2–stage 1), by 

gender. 
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The pattern of gender similarities are displayed in an aggregated manner in 

Figs. 4, 5 and 6. These plots show the average change in performance by 

each gender. In running, girls improve on average 0.26 seconds, or about 

2.1%. This can be compared to the average decrease in running time of 0.13 

seconds, or 1.1%, for boys.14 The corresponding numbers for skipping rope 

is an increase of 20 versus 13 jumps, implying an improvement of 42% and 

39% respectively. On average, girls’ dance performance deteriorates by 0.73 

points (13%) on average and boys’ by 0.78 points (15%). As stated above, 

the difference in average change in performance between boys and girls is 

not statistically significant in any of the three cases.15 These results also hold 

within all age groups in our sample.16 

 
Fig. 4 Average change 

in time (stage 2–stage 

1), by gender. 78 girls 

and 71 boys. 
 
 

 

 

 

 

 

 

 

Fig. 5 Average 

change in jumps 

(stage 2 – stage 1), 

by gender. 74 girls 

and 69 boys. 
 
 
 
 
 
 

                               
14 For all three tasks, we conducted the same analysis with relative performance, where rela-

tive perfomance was defined as ((stage 2 – stage 1)/stage 1). This did not change any of our 

results. Our findings further remain stable when excluding outliers. An outlier is defined as an 

observation that lie more than two standard deviations away from the sample mean. 
15 A sample size analysis indicates that 1411, 965 and 38407 observations would be needed to 

obtain a significant result for the performance change in running, jumping and dancing re-

spectively. The basis for the power calculation is a significance level of 5% and a power of 

80%. 
16 In particular, when we restrict the running analysis to the same age group as studied in 

Gneezy and Rustichini (2004a), the gender gap among these 114 children aged 9–10 years old 

is still insignificant (p = 0.47). 
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Fig. 6 Average change 

in dance scores (stage 2 

– stage 1), by gender. 

82 girls and 64 boys. 
 
 
 
 
 

 

 

 

Impact of opponent gender on competitive behavior 

Some previous studies find that women compete more against women, and 

men more against men (e.g., Datta Gupta et al. 2005; Gneezy et al. 2003). 

On the contrary, Gneezy and Rustichini (2004a) find that boys are not af-

fected by the gender composition but girls compete more against boys. Our 

results suggest that neither boys nor girls are influenced by the gender of 

their opponent. Table 2 gives an overall summary of our results for the dif-

ferent pair compositions in our study. In running, both girls and boys im-

prove the most when running against a girl. However, the difference in com-

petitive behavior when facing the same vs. facing the opposite gender is sta-

tistically insignificant for girls (p = 0.6221) and for boys (p = 0.0701). In 

skipping rope and dancing, girls compete more fiercely against boys, but 

none of these results are significant (skipping rope: p = 0.1864, dancing: p = 

0.4982). Boys on the other hand compete more against boys in skipping rope 

and more against girls in dancing, though also these differences are not sig-

nificant (skipping rope: p = 0.8401, dancing: p = 0.4519). 
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Table 2 Performance change (stage 2 – stage 1) based on the gender compo-

sition of the competing pairs. 
 
Sample  Running   Skipping rope   Dancing  

             

  N stage 2 – 

p-

value  N stage 2 – 

p-

value  N stage 2 – 

p-

value 

   stage1    stage1    stage1  

          

Total 149 −0.20 0.000 143 17 0.000 146 −0.75 0.000 

Girls with girls 47 −0.28 0.001 40 14 0.026 41 −0.83 0.002 

Boys with boys 42 −0.13 0.175 30 15 0.014 27 −0.96 0.005 
Girls mixed 
pairs 34 −0.24 0.001 36 27 0.001 41 −0.63 0.079 
Boys mixed 
pairs 26 −0.14 0.001 37 10 0.127 37 −0.65 0.054 
 

Table 3 Performance change (stage 2 – stage 1) in the control, and whether 

there is a gender difference in this performance change. 
 
Control  Running   Skipping rope   Dancing  

             

Sample  N stage 2 – 
p-
value  N stage 2 – 

p-
value  N stage 2 – 

p-
value 

   stage 1    stage 1    stage 1  

          

Total 66 0.35 0.001 65 6.77 0.163 49 −0.35 0.321 

Gender 66 −0.20 0.488 65 −3.69 0.911 49 0.22 0.966 
differ-
ence             

             

Robustness checks 

We also let a separate group of children perform the task alone in the second 

stage, serving as a control group. We thereby control for unobservable fac-

tors that could cause differences in the outcome, such as one gender getting 

tired faster than the other. The control group includes 66 children in the run-

ning task (31 boys and 35 girls), 65 children in the skipping rope task (29 

boys and 36 girls), and 49 children in the dancing task (19 boys and 30 

girls). For running, both boys and girls per-form worse in stage 2 compared 

to stage 1 (p < 0.001). Importantly, however, there is no significant gender 

difference when we test performance change between boys and girls (p = 

0.4878). The fact that stage 2 performance in running is worse than stage 1 

performance indicates an even greater reaction to competition in running for 

both boys and girls than if there would have been no performance change in 

the control. The absolute performance change between stage 2 and stage 1 in 

skipping rope and dancing is not significant (skipping rope: p = 0.1627, 
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dancing: p = 0.3206). This indicates that when not competing against another 

child there is no significant improvement in performance in these two tasks. 

Moreover, there are no significant differences in these two tasks when we 

test performance change between boys and girls (skipping rope: p = 0.9106, 

dancing: p = 0.9664). See Table 3 for more details on the results. 

Even though we find no significant gender differences in mean change in 

performance in our main analysis, there may be differences in the variances 

of the performance distributions. We test this and find no significant differr-

rences in the variance of change in performance between boys and girls.17  

 

Table 4   Summary statistics of ratings. 

Variable Obs Mean Std Dev Min Max 

      

Running 34 2.68 0.73 1 4 

Skipping rope 35 4.17 0.79 3 5 

Dancing 34 4.03 0.83 2 5 

Competition running 35 2.29 0.83 1 4 

Competition skipping  35 3.77 0.94 2 5 

Competition dancing 35 4.03 0.82 3 5 
      

 

Furthermore, we also perform a within subject analysis across tasks. We 

balance the sample by keeping only individuals that performed all three tasks 

(58 girls and 45 boys). We find no correlations between performance change 

in the different tasks for boys or girls (running and skipping rope: boys: p = 

0.5058, girls: p = 0.3617; running and dancing: boys: p = 0.4389, girls: p = 

0.9088; skipping rope and dancing: boys p = 0.2710, girls: p = 0.1089).18 

This suggests that in our sample there does not seem to be a general com-

petitive type—some individuals perform better under competition in one task 

and not another. 

Do children perceive the tasks to be gendered? 

In a separate survey of children aged 9–10 years old, we asked how boy-

ish/girlish they considered running, skipping rope and dancing to be. We 

also elicited perceptions of how boyish/girlish competing in these tasks was. 

The children were asked to use a scale where a lower number indicates rat-

ing the task as more boyish and a higher number as more girlish (1 = very 

boyish, 2 = boyish, 3 = neutral, 4 = girlish, 5 = very girlish).  

                               
17 The most common test for comparison of standard deviations, the F-test for the homogenei-

ty of variances (sdtest), is very sensitive to the assumption that the data are drawn from an 

underlying normal distribution. 
18 Performing this analysis on relative performance change does not alter the results qualita-

tively. 
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Table 4 shows that, on average, running is perceived to be more boyish than 
skipping rope and dancing. This is the case both in absolute and relative 
terms.  

Running is perceived as significantly more boyish than skipping rope (p < 

0.001) and dancing (p < 0.001).19 When comparing skipping rope and danc-

ing there is no significant difference (p = 0.5432). When it comes to the per-

ceptions of how boyish/girlish it is to compete in these tasks, we observe the 

same pattern. Competing in running is rated as more boyish than competing 

in skipping rope and dancing 

We also compare the rating of competing in a certain task with the general 

rating of the task. Competition in itself is rated as more boyish compared to 

the general rating for both running and skipping rope (p = 0.0315 and p = 

0.0211), but not for dancing. For dancing there is no significant difference 

between competition and the general rating of the task (p = 1). When merg-

ing these data, competition seems to be rated more boyish compared to the 

rating of the task in general (p = 0.0050). 

Do boys and girls have different perceptions? 

In Table 5 we divide the ratings by gender. Girls tend to rate running as gen-

der neutral and boys as more boyish (p = 0.0021). Moreover, girls tend to 

rate dancing as more neutral, whereas boys rate it as more girlish (p = 

0.0430). Boys and girls give skip-ping rope a similar score. Regarding com-

petition, there is no significant difference in the ratings for any of the tasks.  
When merging the data on the three tasks, girls and boys rate competition 

in the same way in terms of how boyish/girlish it is (p = 0.6993).20  

 

Table 5   Average ratings by gender. 

 Running Skipping Dancing Competition Competition Competition 

    running skipping  dancing 

       

Girls 3.06 4 3.81 2.53 3.65 3.88 

Boys 2.31 4.35 4.35 2.06 3.82 4.18 

Total 2.70 4.18 4.09 2.29 3.74 4.03 

       

                               
19 Most of these variables are not normally distributed according to a skewness and kurtosis 

test. Thus, we perform a Mann-Whitney test for differences in distributions between the tasks. 
20 When we control for age in a Tobit regression (upper limit 5 and lower limit 1), there is a 

gender difference in rating only for running, and age does not have a significant effect. It 

should be noted that the variation in age is very small. When controlling for age, boys and 

girls do not have different opinions concerning the rating of competition. It should be noted 

that the sample size is rather small. 
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Discussion 

Previous literature on competitive behavior finds that men compete to a larg-

er extent than women. This difference in behavior may explain part of the 

gender gap observed in many areas in society. In this literature, however, 

only a few tasks have been used to measure competitiveness, and these tasks 

can arguably be considered as more male than female. Three studies find that 

gender differences in competitiveness vary with the task at hand (Gneezy 

and Rustichini, 2004b; Günther et al., 2009, Grosse and Reiner, 2010), 

whereas another study find no difference in the gender gap between a maze 

task and a word task (Wozniak et al. 2010). Meanwhile, work in social psy-

chology suggests that individual perceptions about relative performance, 

such as (over)confidence, and especially stereotypes may have important 

implications for actual performance (Steele 1997; Shih et al. 1999). Explor-

ing more tasks than maze solving and simple arithmetic is thus important in 

order to increase our understanding about gender differences in competitive-

ness and the potential role of stereotypes. 

In this paper we study how children compete in three distinct tasks. We let 

the children compete in running in order to create a comparison with previ-

ous literature. Moreover, we add two more female tasks to the competition; 

skipping rope and dancing. Competitiveness is measured by reaction to 

competition, i.e. as the child’s increase in performance when competing 

against another child, compared to when the task is performed individually. 

We find no gender differences in competitive behavior in any of these tasks. 

Boys respond to competition, and so do girls. Contrary to previous literature 

(e.g., Datta Gupta et al. 2005; Gneezy et al.  2003; Gneezy and Rustichini 

2004a) we also find that the gender of the opponent affects neither boys nor 

girls significantly in any of the three tasks. The three performance measures 

we use here differ due to the difference in nature of the three tasks. This 

makes direct comparisons across tasks somewhat difficult, and we do find 

that there is actually an average decrease in performance when the children 

compete in dancing compared to the individual performance, unlike in run-

ning and skipping rope. How-ever, in each of the three tasks we find no gen-

der difference in performance change, and this is our main result. 
 

One possible explanation to the difference between our running result and 

that of Gneezy and Rustichini (2004a) is culture. It has previously been 

shown that culture affects important economic decisions such as labor mar-

ket participation and fertility (e.g., Fernández and Fogli 2006), and the insti-

tutional setting has been found to influence competitive behavior (e.g., 

Balafoutas and Sutter 2010; Gneezy et al. 2009; Niederle and Yestrumskas 
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2008; Cotton et al. 2009; Niederle et al. 2009; Wozniak et al. 2010). For 

example, the gender gap in self-selection has been shown to dis-appear with 

performance feedback (Wozniak et al. 2010) and the difference in per-

formance change vanishes with repetition of the competition (Cotton et al.  

2009). Women have also been found to compete more than men in a matri-

lineal society whereas men compete more than women in a patriarchal socie-

ty (Gneezy et al. 2009). Even though our study only includes children in 

Sweden, we can compare our running results to those of Gneezy and 

Rustichini (2004a).21 Where we find no gender gap, Gneezy and Rustichini 

(2004a) instead find that among Israeli children only boys respond to compe-

tition in a running task. The specific mechanisms behind the different results 

in Sweden and Israel are unclear. It is possible that the more gender neutral 

culture in Sweden decreases the difference in competitive behavior between 

boys and girls in general, but also that it diminishes the degree to which 

tasks are gendered. If this is the case, this could explain why boys and girls 

compete equally in all tasks in our study.22  
The results of two recent studies complicate this reasoning somewhat. 

Since we performed the study presented in this paper, there have been two 

other relevant studies. Sutter and Rützler ( 2010) look at willingness to com-

pete among children aged 3 to 18 years old. Younger children are given the 

choice whether to compete or not in running 30 meters, whereas older chil-

dren get the same choice for a math task. The authors find that boys are more 

competitive than girls in all age groups. In an even more recent study, Cár-

denas et al. (2010) explore the gender gap in competitiveness and risk taking 

among 9–12 year olds in Colombia and Sweden. Boys and girls are equally 

competitive in all tasks and all measures in Colombia (including running), 

whereas the results in Sweden are mixed, with some indication of girls be-

ing more competitive than boys in skipping rope and math in terms of per-

formance change, whereas boys are more likely to choose to compete in 

general.23 Cárdenas et al. (2010) also find that boys in both countries are 

more risk taking than girls, with a smaller gender gap in Sweden. 

The absence of a gender gap in performance change in running in Colom-

                               
21 Even though the two studies differ somewhat in their design. In our experiment, we look at 

three different tasks, not only running. Moreover, the children compete in running 60 meters, 

which differs from the 40 meters used in Gneezy and Rustichini ( 2004a). However, the set-

ups are similar in many aspects: both setups explore competitiveness as the performance 

change when running against someone versus running alone, the children were not aware of 

participating in an experiment, the teachers administered the running task, the matching pro-

cedure of the competing pairs was the same, and there was only intrinsic motivation for win-

ning. We also included a control group, as in Gneezy and Rustichini (2004a). 
22 Children in Sweden do not receive grades until year 8 (age 14) thus a higher motivation for 

both boys and girls to perform well due to grade concerns is not a plausible explanation to 

why boys and girls compete equally. 
23 The difference between our results and those of Cárdenas et al. (2010) in skipping rope is 

perhaps due to the larger sample size in the latter study (520 children). 
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bia is surprising given the results in Israel. Colombia typically scores as Isra-

el on gender equality indices.24 However, there are differences between the 

setup in Gneezy and Rustichini (2004a) and those in Cárdenas et al. (2010). 

An interesting avenue for future research would be to identify the specific 

components in explaining differences in the gender gap in competitiveness 

across a large number of countries using the exact same measures. 

Making inferences about adult behavior from findings on children is not 

straight-forward. Even though we do not find a gender gap among children 

in Sweden, it may be that male and female behavior change differently over 

time. Observing gender diversity in behavior among adults does not tell us 

the underlying reasons for these gen-der differences. For example, if a gen-

der gap in behavior occurs during the teenage years, this could be caused by 

socialization or by the hormone surge that puberty brings along. More cross-

cultural research and work on biological variables should also be of great 

interest. Thus far, studies looking at the importance of sex hormones to ex-

plain individual differences in competitiveness get mixed and inconclusive 

results. A study looking at competitiveness among men finds no relationship 

between self-selection into a tournament and current testosterone levels 

(Apicella et al. 2011). Buser (2009) finds that women are less likely to self-

select into a tournament when progesterone and estrogen levels are high 

whereas Wozniak et al. (2010) find the opposite with women in the low-

hormone phase being less competitive.
25

 Meanwhile, Zethraeus et al. (2009) 

find that exogenously providing estrogen or testosterone to women does not 

affect their economic preferences, though the authors do not look at competi-

tiveness specifically.
26

 More work is thus needed to disentangle the im-

portance of sex hormones in explaining gender differences in competitive-

ness and other economic preferences. 

Our findings open up interesting directions for further research. If com-

petitive behavior among boys and girls is cultural and/or task dependent, 

competitive behavior should be studied in a variety of tasks and cultural 

settings. Since we find no gen-der differences among children in Sweden, it 

would also be of great interest to see if there is a gender gap in competitive-

                               
24 The Global Gender Gap Report 2009 ranks Colombia as 56th out of 133 countries on gen-
der equality. 
25 Apicella et al. (2011) find that neither circulating testosterone, facial masculinity (consid-

ered a proxy of hormone exposure during puberty), nor digit ratios (considered a proxy of 

prenatal hormone exposure) correlate significantly with competitiveness in a sample of 98 

young men. Moreover, Buser (2009) finds no effect of the cycle on competitiveness as meas-

ured by reaction to competition or risk preferences. This latter result contradict two studies 

that in turn also get opposing results when looking at competitive bidding/risk preferences. 

The first study finds that men and women who are menstruating (thus have low estrogen 

levels) act similarly (Chen et al., 2005), whereas a follow-up study finds that women menstru-

ating or in the premenstrual part of the cycle act significantly different from men (Pearson and 

Schipper, 2009). 
26 However, it could be the case that it is the long-term organizational effects of hormonal 

exposure that matter and not the effects from short-term exposure. 
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ness among Swedish adults, and if so at what age this first occurs. It would 

also be interesting to in future studies collect information about the cultural 

background of the participants in experiments, to explore cultural variation 

in that sense too. Moreover, we do not use any extrinsic incentives in this 

study. An interesting extension would be to test the robustness of our results 

to extrinsic rewards such as money or e.g. pens. Once we have answers to 

these questions it will be possible to make more general claims about gender 

and competitiveness, and possibly how and if this relates to labor market 

outcomes. 
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Gender and Competition in Adolescence: 
Task Matters
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Abstract 

We look at gender differences among adolescents in Sweden in preferences 

for competition, altruism and risk. For competitiveness, we explore two dif-

ferent tasks that differ in associated stereotypes. We find no gender differ-

ence in competitiveness when comparing performance under competition to 

that without competition. We further find that boys and girls are equally 

likely to self-select into competition in a verbal task, but that boys are signif-

icantly more likely to choose to compete in a mathematical task. This gender 

gap diminishes and becomes non-significant when we control for actual per-

formance and beliefs about relative performance. These results show that 

among adolescents in our sample, the gender gap in competitiveness is not 

due to preferences for competition per se. Girls are also more altruistic and 

less risk taking than boys. 
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Introduction 

Women’s economic and political opportunities have long been more restrict-

ed than those of men. This situation has gradually improved in the Western 

world: female participation in the labor market has increased substantially 

during the last decades and women today are in many countries at least as 

likely as men to complete higher education. Yet, both occupational segrega-

tion and gender wage gaps persist. 

Gender differences in economic preferences provide one possible expla-

nation for the observed gender gaps in the labor market (Croson and Gneezy 

2009; Bertrand 2010). Gender differences in preferences are often studied 

through laboratory and field experiments, and according to this literature 

men are typically more competitive, more risk taking and less altruistic than 

men (see, e.g., Eckel and Grossman 2008a; 2008b; Croson and Gneezy 

2009; Bertrand 2010; Engel 2011). Moreover, in addition to possible general 

gender differences in these economic preferences, females and males may 

also choose different areas for competition. Previous literature suggests that 

gender differences in competitiveness among adults, but not children, can 

depend on the nature of the competitive task. Most often, gender-neutral or 

female-oriented competitive tasks reveal no differences in preferences for 

competition, whereas men tend to compete more in male-oriented tasks (e.g. 

Günther et al. 2009; Grosse and Riener 2010; Schurchkov 2012). 

However, an open question is at what age gender starts to matter for pref-

erences for competition in different tasks. Identifying the age at which gen-

der specific differences in the choice of competition across domains arise is 

important. For example, whether differences in competitiveness arise before 

or after adolescence can be of critical importance, as many decisions that 

potentially determine gender gaps in the labor market are taken during ado-

lescence. More precisely, if girls and boys begin to choose certain competi-

tive tasks and avoid others before or during adolescence, then corresponding 

real-world choices made during adolescence that have long-term labor mar-

ket effects may be a critical source of gender gaps that prevail throughout the 

remaining lifecycle. A preference for competing in certain tasks among fe-

male adolescents may thus explain, for example, educational segregation and 

subsequent occupational segregation in the labor market and the gender 

wage gap.
1
 Therefore, we believe it is crucial to understand the extent to 

which preferences for competition are present among adolescents, a relative-

ly under-explored area, in comparison to preferences among younger chil-

dren and young adults.  

In this paper we study gender differences in preferences for competition 

among Swedish adolescents aged 16-18 years. We measure competitiveness 

                               
1 In particular, this might give rise to segregation in secondary education and consequently 

segregation in college or university education. 
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both by relative performance in competitive vs. non-competitive settings and 

by self-selection into a competitive payment scheme. Previous studies main-

ly focus on competitiveness among adults or younger children, thus we fill 

the gap between these two age groups.  

Importantly, we study competitiveness in two tasks with varying gender 

associations; a “male” oriented task based on mathematical ability and a 

“female” oriented one based on verbal ability (e.g. Cvencek et al. 2011; 

Nosek and Smyth 2011). We also study gender differences in risk prefer-

ences and altruism, measured through incentivized behavioral tasks. 

Previous literature typically shows that among adults (primarily, universi-

ty students), men tend to self-select into competitive settings much more 

often than women in mathematical and spatial tasks (Gneezy et al. 2003; 

Niederle and Vesterlund 2007; Datta Gupta et al. 2011) but rarely in verbal 

tasks (Günther et al. 2009; Grosse and Riener 2010, Schurchkov 2012; 

though see Wozniak et al. 2010 who find that men remain more competi-

tive). This result is also confirmed in a large representative sample of the 

Swedish population aged 18-73 (Boschini et al. 2012), where men are more 

competitive than women in a math task but not in a verbal task. Much less 

research has been done among children when it comes to competitiveness in 

tasks that vary in gender stereotype. Two studies thus far show that tasks 

matter neither for Swedish children aged 9-10 (Dreber et al. 2011), nor for 

Colombian and Swedish children aged 9-12 (Cárdenas et al. 2012). This 

raises an important question: at what age do task related gender differences 

in competitiveness arise? Given these previous studies we expect adolescent 

boys to be more competitive in the mathematical task compared to adoles-

cent girls, whereas we do not have a clear hypothesis for the verbal task in 

this age group. 

Previous literature further shows that age, and adolescence in particular, 

as well as the cultural setting associated with different gender norms, influ-

ence gender differences in competitiveness. Sutter and Rützler (2010) find 

that gender differences in competitiveness among Austrian children are pre-

sent already among three year olds in a running task. In India, using a task 

that involves throwing balls in a bucket, Anderson et al. (2012) find no gen-

der difference in competitiveness at any age among children and adolescents 

in a matrilineal society, whereas girls become less competitive than boys 

during puberty in a patriarchal society. Almås et al. (2011) find that adoles-

cent boys are more competitive than girls in Norway in a mathematical task, 

as do Booth and Nolen (2012a) in a maze task in mixed sex groups in the 

UK. Flory et al. (2012) use a task that implies arranging shapes in a specific 

order when investigating gender differences in competitiveness in different 

age groups in matrilocal and patrilocal villages in Malawi.
2
 Men are found to 

be more competitive only in patrilocal villages, where the gender gap is the 

                               
2 Matrilocality often refers to a society in which a married couple lives with or close to the 

wife's parents. 
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largest among the youngest cohort in their sample (individuals aged 18-22). 

The gender gap further diminishes in each age group due to an increase in 

female competitiveness, and disappears somewhere between the age of 40 

and 50. However, using both a verbal and a mathematical task, Boschini et 

al. 2012 find no correlation between competitiveness and age for either gen-

der, or for either task, in Sweden, and Mayr et al. (2012) find that among 

adults aged 25-75 in the US, men are more competitive in a mathematical 

task in all age groups. More generally, these results suggest that, for the ages 

around adolescence, interaction with cultural gender stereotypes may be of 

significant importance when it comes to gender differences in competitive-

ness. Therefore, we include both “male” and “female” tasks in our study, to 

allow for the possibility that such cultural differences influence the extent to 

which we find differences in competitiveness among adolescents.  

Many important decisions pertaining to education and labor market prepa-

ration are taken during the adolescent years. In general, competitiveness has 

been shown to predict educational as well as labor market choices, raising 

the possibility that gender differences in competition across domains among 

adolescents might have long-lasting effects. For example, students that self-

select into laboratory competitions using mathematical tasks are more will-

ing to take a high school entrance exam than students less inclined to com-

pete (Zhang 2010) and are more likely to choose more math oriented and 

prestigious university majors (Buser et al. 2012). Similarly, Örs et al. (2008) 

find that women perform less well compared to men on the very competitive 

entry exam to one of France’s higher ranked schools, but first order stochas-

tically outperform men in two less competitive settings. Flory et al. (2010) 

further find that women are less likely than men to choose to apply to jobs 

with highly competitive compensation regimes, but only if the domain of the 

job has a male stereotype. The importance of tasks for labor market deci-

sions found in Flory et al. (2010) is of particular interest since Favara (2012) 

finds that, independent of ability, gender stereotypic educational choices are 

made as early as the age of 14 and stereotypically male choices lead to high-

er earnings. In a similar vein, mathematical test scores, as opposed to for 

example verbal test scores, have been found to be a good predictor of future 

income (Niederle and Vesterlund 2010). All of this implies that women shy-

ing away from competition in male-oriented tasks in adolescence may be a 

critical factor affecting subsequent long-term gender differences in educa-

tional and labor market outcomes. Thus, in order to understand the gender 

segregation in educational outcomes and labor market outcomes it is im-

portant to understand gender differences in competitiveness among adoles-

cents and how these differ by domain.  

To our knowledge, this study is the first to look at gender differences in 

competitiveness in two tasks with differing gender associations among indi-

viduals at this age. We find that gender differences in competitiveness exist 

already among 16-18 year olds, but that it depends on the task. Whereas we 

find no gender difference in performance change under a competitive setting 
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in comparison to a non-competitive setting, in either a mathematical or a 

verbal task, female participants are significantly less likely than male partic-

ipants to self-select into a competitive setting in a mathematical task. The 

difference between the genders is large and economically relevant. More 

than twice as many boys as girls choose to enter the competition. This is not 

true for a verbal task, where adolescent boys and girls are equally competi-

tive in terms of self-selection. However, in our study the gender gap in 

choosing to compete in the mathematical task diminishes and is no longer 

significant when we control for actual performance and relative performance 

beliefs.
3
 The gender difference in competitiveness between the two tasks is 

driven by a significantly lower number of girls choosing to compete in the 

math task than in the verbal task. Among boys the number of competitors is 

stable across the tasks. We also study gender differences in risk preferences 

and altruism, since these preferences also exhibit gender differences and 

have been proposed to explain part of the gender gap in labor market out-

comes (see, e.g., Bertrand 2010 for further discussion). Among adults, wom-

en are typically found to be less risk taking than men. Previous literature on 

children and adolescents finds either no gender gap (Harbaugh et al. 2002; 

Almås et al. 2011), or that boys are more risk taking than girls (Cárdenas et 

al. 2012, Borghans et al. forthcoming, Sutter et al. forthcoming). However, 

context or sample also seems to influence the gender gap in risk taking (see, 

e.g., Booth and Nolen 2012b; Cárdenas et al. 2012; Gong and Yang 2012). 

In a meta-analysis of adult behavior, Engel (2011) find that women are more 

altruistic than men. Previous literature on children and adolescents some-

times (Harbaugh et al. 2003; Gummerum et al. 2010) but not always 

(Benenson et al. 2007; Blake and Rand 2010; Almås et al. 2011) finds that 

females are more altruistic. We therefore hypothesize that if anything ado-

lescent boys in our sample will be more risk taking and less altruistic com-

pared to adolescent girls. Our results confirm this: adolescent girls in our 

sample are indeed less risk taking and more altruistic than boys in a dictator 

game in which the recipient is a charity. 

Our results emphasize the importance of studying adolescents when trying 

to understand the formation of preferences, and its effect on educational and 

labor market outcomes. Among adolescents, the gender gap in competitive-

ness is present only in the mathematical, but not the verbal domain, and its 

presence can be largely accounted for by other factors, such as performance 

and expectations, than a gender gap in preferences for competition per se. 

This result suggests that policies addressing gender gaps in the labor market 

should account for possible self-selection away from certain kinds of compe-

tition by females before labor market entry, and should target the underlying 

                               
3 Boys perform on average significantly better in the math task across all classes. From an 

optimality perspective though, the share of girls choosing to compete should not be smaller 

than that of boys. This is due to the fact that the gender composition of classes varies a lot and 

depends on academic specialization. Some classes therefore contain a large majority of girls 

or boys, and this is mirrored among the top performers in each class.  
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causes for why women shy away from competition in “male” tasks. 

The outline of our paper is the following. We present the experimental 

setup in section 2, and move on to our results in section 3. We finish by a 

discussion in section 4. 

Experimental setup 

The study was conducted in nine school classes in five high schools in the 

Stockholm area during the fall of 2009. We contacted all schools in the cities 

of Stockholm, Uppsala and Västerås. Though we may have some selection 

regarding which schools that decided to participate, participation at the stu-

dent level was compulsory. The school classes include a mix of different 

educational specializations. A total of 216 high school adolescents aged on 

average 17 years (min 15 and max 19 years old) participated in the study.
4
 

Half of the participants were female.  

The experiment consisted of three parts conducted in the classroom, 

measuring, in the following order, competitiveness, altruism and risk prefer-

ences. The experiment was conducted within a compulsory class and no 

show up fee was provided for participation. Participants were informed that 

each of the three parts consisted of a chance to earn money since one of the 

three parts would be randomly selected for payment, and the amount of 

money they could earn depended on the outcome of the choices they made in 

this part. After completing all parts the participants were given a survey with 

additional questions. Competitiveness is typically measured as either the 

change in performance in a competitive setting compared to a non-

competitive setting, or as a preference for competition, such as self-selecting 

into a tournament instead of a piece-rate payment scheme. The competitive 

part consisted of three different stages. In the first stage, a piece-rate scheme, 

the participants were told that they had two minutes to solve as many exer-

cises as possible of the task, for which they would be given SEK 3 each. In 

the second stage, a tournament, the participants were again told that they 

would get two minutes to solve exercises, but that they now would be ran-

domly paired with three other individuals in the class who solved the same 

type of task, and that if they solved more or the same amount of exercises as 

these other individuals, they would get SEK 12 per exercise, whereas if they 

solved fewer exercises they would get SEK 0. In the third stage, the partici-

pants were told that they were to solve exercises for another two minutes, 

and that they now could choose whether they wanted to be given points ac-

cording to the piece-rate scheme or the tournament (where they would again 

                               
4 Among the participants, 56 attended the first year, 95 the second and 50 the third year in 

high school. 15 students attended a mixed class with students from years 1 and 2. For these 

students we have no information on which year they actually attended at the moment of the 

study. Participants earned on average about SEK 25 (USD 3.5). 
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compete against three random other individuals in their class). The partici-

pants did not get any feedback about their performance in any stage. Our 

measure of reaction to competition is the absolute change in performance 

between the first and second stages. The choice in the third stage gives us a 

measure of competitiveness as a preference for competition. After the com-

petitiveness task was over, we asked the participants to estimate where in the 

performance distribution of their class they believed themselves to be, for 

both the piece-rate scheme and the forced competition. This allows us to 

measure over-confidence as the discrepancy between performance beliefs 

and the actual performance of a participant. We focus on the relative perfor-

mance beliefs from the forced competition since this is more competition 

specific. 

To vary the gender stereotype of the competitive task, the participants 

competed in both a mathematical task and a verbal task; tasks that previously 

have been used as examples of tasks with opposing gender stereotypes.
5
 The 

implementation of the competitive tasks, as well as the math task which in-

volved adding a series of three two digit numbers, was inspired by the semi-

nal paper of Niederle and Vesterlund (2007) and similar to the setup used in 

Cárdenas et al. (2012). The verbal task was a word search task, where partic-

ipants were asked to find words of at least three letters in a box with rows 

and columns of letters. Words could be formed in any direction; horizontal-

ly, vertically and diagonally. Examples of the tasks can be found in the ap-

pendix.  

Next the participants took part in a dictator game, where they were asked 

to distribute SEK 50 between themselves and a well-known charity.
6
 They 

were informed that if this part was selected for payment the money they gave 

to the charity would be sent by us to the charity at the end of the study. Hav-

ing a charity rather than another participant as recipient might increase over-

all giving, as suggested by Eckel and Grossman (1996). The amount that the 

participants give to the charity is our measure of altruistic behavior.  

The last part measured risk preferences in two tasks. Our main measure of 

risk preferences consists of six choices where individuals choose between a 

lottery in the form of a coin flip that gives SEK 100 or 0 with equal probabil-

ity and a safe option where the certain monetary amount increases succes-

sively over the six choices (from SEK 20 to 75).
7
 This measure is very easy 

to understand for the participants. The straight forward probability diminish-

es problems with gender differences in probability weighting (e.g. Fehr-

                               
5 In one of our previous studies in Sweden, the math task has been rated as more boyish and 

the word task as more girlish by both genders (Cárdenas et al. 2012). Moreover, vocabulary 

knowledge is positively correlated with reading comprehension (Yovanoff et al. 2005). 
6 The charity was the Swedish section of “Save the children”. We chose Save the Children 

since it is a large and well-established NGO in Sweden. Even if Save the Children does not 

explicitly focus or work on gender issues, there could be gender differences in perceptions of 

the charity.  
7When conducting the study SEK 7 corresponded to about USD 1. 
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Duda et al. 2006) and this measure has also been shown to be stable to 

changes in the list design (Bosch-Domènech and Silvestre 2012). 

Our first measure of risk preferences relies on the unique switching point 

where the individual switches from preferring the lottery to preferring the 

safe option. This measure excludes inconsistent participants, i.e. participants 

with multiple switching points. 14 of our participants made inconsistent 

choices. Another advantage of the risk measure we use, however, is that it 

allows us to include subjects that make inconsistent choices, when we ana-

lyze risk taking as the number of times a person chooses the risky option 

compared to the safe. Using this measure of risk preferences in our analysis 

does not change the results. To further analyze risk preferences we included 

a survey question where the participants were asked to self-report their gen-

eral risk taking propensity on a scale from 0 to 10, where 10 is “very risk 

taking” and 0 is “not risk taking at all”. This second measure of risk prefer-

ences was not incentivized, but has been shown to correlate with behavior in 

an incentivized experiment (Dohmen et al. 2011).  

After the three parts of the study were conducted, a survey was included 

in order to measure performance beliefs, self-reported risk taking as well as 

other variables.
8
 In the end, one part was randomly selected for payment and 

the money was handed out in private in cash to the participants. The partici-

pants earned on average SEK 25.  

To summarize; we analyze competitiveness as the performance change in 

a mathematical task and a verbal task and as the choice to compete or not in 

the two tasks, altruistic behavior via a dictator game, and risk preferences 

through incentivized choices over lotteries and safe options as well as self-

reported risk taking. We further look at additional measures such as relative 

performance beliefs. 

Results 

This section consists of three parts. To simplify, we start by studying gender 

differences in competitiveness in the two tasks using the two measures of 

competitiveness. We then explore altruism, followed by an analysis of risk 

preferences.  When exploring competitive preferences we control for relative 

performance beliefs and risk preferences.
9
 All tests of the means throughout 

                               
8 We collected a variety of variables (the full survey is available from the authors on request). 

In this paper we use class (year), birth month, height, GPA, and life satisfaction (scale 0-10). 
9 We also perform a regression analysis for each behavior using the control variables from the 

survey (class year, birth month, height, GPA, and life satisfaction). The female coefficient 

remains similar for all behaviors except altruism, where it is no longer significant. Most con-

trol variables are not significant. For those that are significant, we find the following correla-

tions: altruism is negatively correlated with birth month (individuals born early are more 

altruistic) whereas it is positively correlated with class year and GPA. Risk taking is positive-

ly correlated with class year. Competitiveness as measured by the choice to compete in the 
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the paper are analyzed using the non-parametric Mann-Whitney test and a 

two-sided t-test. Only the p-values for the Mann-Whitney tests are displayed 

(since none of the variables are normally distributed according to a Kolmo-

gorov-Smirnov test) unless the tests differ in statistical significance, in which 

case both results are reported. We have also compared whether the distribu-

tions for each reported variable differ between boys and girls using a Kol-

mogorov-Smirnov test. The results are similar to those reported for mean 

values. Results are reported to be significant if p<0.05, but we report the p-

values throughout the results. 

Competitiveness 

In this section we explore competitiveness as measured by absolute perfor-

mance change and as the choice whether to compete or not. Participants took 

part in both the mathematical task and the verbal task, with half of the clas-

ses randomly chosen to perform the math task first and the other half to per-

form the word task first. The order of the tasks does not influence our re-

sults. We also include an analysis where we control for relative performance 

beliefs and risk preferences. 

Performance and choice 

Table 1 compares the performance between boys and girls in the first stage 

(a piece-rate scheme) and the second stage (a tournament). Studying perfor-

mance in each stage separately, boys perform significantly better than girls 

in math in both stages, whereas there is no gender difference in performance 

in the verbal task.
10

 

When it comes to absolute performance change, our first measure of com-

petitiveness, we find no increase in performance under the competitive com-

pensation scheme for either gender. Neither boys nor girls react to the com-

petitive environment by increasing their performance comparing the second 

and the first stage. This stands in contrast to most previous studies measuring 

performance change conducted elsewhere than Sweden, but is in line with 

another study from Sweden (Cárdenas et al 2012). As a robustness check, we 

also analyze the relative performance change ((performance in stage 2 – 

performance in stage 1)/performance in stage 1).
 
 This does not alter our 

results. Thus, there is no significant gender gap in competitiveness with this 

measure in either task. 

 

                                                                                                                             
verbal task is negatively correlated with GPA. For competitive performance change we also 

conduct a quantile regression on absolute performance change and find no gender gap in math 

or word search in any part of the performance distribution. 
10 Given that the gender gap in math performance in Sweden is small compared to many other 

countries (Guiso et al. 2008) this is a somewhat puzzling result. However, it might have to do 

with the specific sample in our study. 
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Table 1. Average performance, stage 1 and 2. 
  N Math, stage 1 Math, stage 2 p-value 

Boys 107 8.79 8.82 0.948 

Girls 109* 7.31 7.44 0.510 

p-value   0.010 0.020  - 

 

  N Word, stage 1 Word, stage 2 p-value 

Boys 107 8.79 8.57 0.546 

Girls 109* 8.74 8.61 0.542 

p-value   0.524 0.952  - 

*One girl had to leave the class room and did not participate in the first part of the word task. 

Table 2 compares the proportion of boys with the proportion of girls choos-

ing to compete in both the math task and the word task. We find a significant 

gender gap in math but not in word search, although the point estimate goes 

in the same direction for both tasks.
11

  

In math, 36% of the boys choose to compete compared to 17% of the girls 

(p=0.001). The corresponding numbers in word search are 33% and 28% 

respectively (p=0.356).
12

 This difference in gender gaps between the tasks is 

mainly due to girls choosing differently across the two tasks. The share of 

girls choosing to compete in the verbal task is significantly larger than the 

share choosing to compete in the math task (p=0.050). Looking at boys, the 

share choosing to compete is stable across the two tasks (p=0.701). 

Given girls’ lower average performance in the math task it may be opti-

mal for girls to compete less than boys in our sample. We therefore calculat-

ed, based on performance in the stage two tournament, the winning probabil-

ity of a specific participant if he or she chose to compete against three ran-

domly chosen participants in his or her class. If this probability was 0.25 or 

more, the expected value of choosing to compete was larger than choosing 

piece rate. The result indicates that as many girls as boys should choose to 

compete (35% versus 36%). This result is mainly due to the fact that the 

gender representation across classes with different specializations is very 

skewed in many classes, with large majorities of boys or girls depending on 

track. The proportion of boys choosing to compete in the math task is not 

significantly different from the optimal proportion (p=0.959) whereas girls 

compete less than optimally (p=0.002). In the verbal task, girls ought to 

                               
11 One participant did not choose payment scheme for the third stage in math, and two did not 

perform in this stage. In the word task, two participants did not choose payment scheme. 

When possible, these individuals are included in the analysis. Including or excluding these 

participants has no effect on the results.  
12 A sample size analysis indicates that 2037 observations would be needed to obtain a signif-

icant result for the gender gap in competition choice in word search. The basis for the power 

calculation is a significance level of 5% and a power of 80%. 
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compete at a slightly higher rate than boys, but the difference is not signifi-

cant (p=0.173). As with the math task, the proportion of boys entering com-

petition in the verbal task is not significantly different than the optimal level 

(p=0.768), but girls enter at significantly lower rates (p=0.045). 
 

Table 2. Shares choosing to compete in stage 3. 
Task\Gender N % competing math N % competing word p-value 

Boys 106 0.358 105 0.333 0.701 

Girls 109 0.165 109 0.275 0.050 

p-value - 0.001 - 0.356  

Relative performance beliefs and risk preferences 

We found a gender gap in performance in the math task in each of the two 

stages separately. All or part of the observed gender gap in choice may be 

due to participants incorrectly or correctly anticipating their probability of 

winning the tournament should they choose to compete.  

We start by exploring confidence. Our measure of confidence is the dif-

ference between relative performance beliefs and actual relative perfor-

mance, both in terms of quartile in the performance distribution. When as-

signing individuals to a quartile for actual relative performance, we divide 

each class into four equal groups (roughly equal groups when the class size 

cannot be divided by four) with 1 being the best quartile and 4 being the 

worst. In some cases several individuals performed equally across groups. 

Those individuals are given an expected quartile. For example, if four indi-

viduals perform similarly, and two needs to be assigned to the worst quartile 

and two to the second to worst quartile, these individuals all received the 

expected quartile 3.5. 

Table 3 reports the number of correct guesses regarding relative perfor-

mance, divided by task and gender. Relative to their performance, we find 

that girls are under-confident in both the mathematical and the verbal task 

(Math: p<0.001; Word: p<0.001), whereas there is some evidence that boys 

are under-confident in the mathematical task but not in the verbal task 

(Math: p=0.065; Word: p=0.659).
13

 Comparing confidence in the two tasks, 

girls are as under-confident in the mathematical task as in the verbal task 

(p=0.851). Boys, on the other hand, are more confident in the verbal task 

(p=0.041). When we compare boys and girls, girls are significantly more 

under-confident in the verbal task (p<0.001), and there is some evidence that 

girls are more under-confident in math (p=0.097). This is interesting given 

that most studies on children and adults find that both genders are overconfi-

dent. However, in a study of confidence in math performance among 14-year 

old children in Sweden, Dahlbom et al. (2011) find that boys are overconfi-

                               
13 A t-test indicates that boys are significantly under-confident in math (p=0.041).  
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dent and girls are under-confident. 

 

Table 3. Distribution of guessed ranks. 

  Men Women 

 Guessed 

rank 

Over- 

confident 

Under- 

confident 

Guessed 

rank 

Over- 

confident 

Under- 

Confident 

   

Math              

1. Best 9 (5) 4  - 3 (2) 1  - 

2.  23 (9) 8 6 16 (4) 8 4 

3.  30 (10) 7 13 31 (5) 10 16 

4. Worst 18 (6)  - 12 41 (17)  -  24 

Total 80     91     

Word 

      
1. Best  11 (3) 8  - 1 (1) 0  - 

2.  25 (7) 11 7 22 (6) 4 12 

3.  30 (13) 8 9 46 (13) 9 24 

4. Worst 14 (6)  - 8 21 (10)  -  11 

Total 80     90     

*Number of correct guessed in parenthesis. 

* The sample size in this table is smaller compared to previous tables since 45 participants 

(two classes) were not asked to state their performance beliefs regarding stage 2 performance.  

 

Individual risk preferences as well as relative performance beliefs have pre-

viously been found to influence competitive choices (e.g. Niederle and 

Vesterlund 2007; Niederle and Yestrumskas 2008). Looking at risk prefer-

ences in our incentivized risk task, girls in our sample who self-select into 

competition are significantly more risk taking than other girls in both the 

mathematical task (p=0.049) and the verbal task (p=0.004). For boys, there is 

a significant difference in risk taking between those who compete and those 

who do not only in math (p=0.009). However, exploring the self-reported 

risk measure, the only significant difference is when comparing boys choos-

ing to compete or not in math (p=0.006). 

Regression analysis: Gender gap in competitive choice 

We also conducted a regression analysis analyzing the gender gap in com-

petitive choices. We perform three regressions per task, with and without 

including control variables such as relative performance beliefs and risk 

preferences as can be seen in table 4 (math) and 5 (word) below. We analyze 

the full sample of individuals, however 45 participants (two classes) were 
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not asked to state their performance beliefs regarding stage 2 performance.
14

 

We thus also analyze a restricted sample excluding these individuals and 

those for whom we don’t have all control variables. We report bootstrapped 

standard errors, clustered by school class, due to a small number of clusters. 

In math, we find that controlling for actual individual performance dimin-

ishes the size of the observed gender gap with 27% in the restricted sample 

and the coefficient on female is becomes only marginally significant (com-

paring the coefficients in regression 1 and regression 2 in Table 4). When 

comparing regression 1 with regression 3 in the restricted sample, i.e. also 

adding controls for relative performance beliefs and risk preferences, the 

effect of female diminishes with another 43% of the original difference, and 

is no longer significant. Beliefs about relative performance account for 30% 

points and risk preferences for the remaining 13% points. This can be com-

pared to the results reported in Niederle and Vesterlund (2007), who find 

that 27% of the gender gap in tournament entry in their sample can be at-

tributed to differences in relative performance beliefs. In our setting, the 

three control variables thus account for about 70% of the gender gap found 

in regression 1. Including only beliefs about relative performance in the re-

stricted sample, in addition to the gender dummy, renders the dummy insig-

nificant and diminishes the coefficient on the dummy with more than 50%. 

The gender gap in tournament choice in the verbal task is not significant, 

independent of whether we control for performance or not. Performance 

beliefs and risk taking are, as in math, positively related to choosing to com-

pete in the verbal task. 

 

                               
14 Actual performance and beliefs about performance in the regression analysis is based on 

performance and relative performance beliefs in the second stage (the tournament). Using 

performance in the third stage instead of performance in the second stage does not qualitative-

ly change our gender results. Since 14 participants were inconsistent in their choices in the 

risk task, the risk measure included here is the number of risky choices the participants make.  
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Table 4. OLS regression, dependent variable: choice to compete in math 

(=1) or not (0). 

  Math (restricted sample)   Math (full sample)   

Variables 1   2   3   4   5   

           Female -0.191***  -0.140*  -0.058  -0.193***  -0.144**  

 (0.062)  (0.077)  (0.070)  (0.052)  (0.063)  

Performance   0.035***  0.014*    0.036***  

   (0.006)  (0.008)    (0.006)  

Beliefs     0.158***      

     (0.045)      

Risk     0.057***      

     (0.016)*      

Constant 0.380***  0.063  -0.285  0.358***  0.042  

 (0.055)  (0.087)  (0.087)  (0.045)  (0.072)  

 
          

Observations 169   169   169   215   215   

R-Squared 0.045   0.134   0.246   0.049   0.138   

*p<0.10, **p<0.05, ***p<0.01. Robust standard errors in parentheses;999 bootstrap repeti-

tions 45 (2 school classes) participants were not asked to state their beliefs about second stage 

performance, one participant did not answer the risk question and one did not choose payment 

scheme.  

*Risk is measured as the number of risky choices.  
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Table 5. OLS regression, dependent variable: choice to compete in word 

(=1) or not (0). 

  Word (restricted sample)   Word (full sample)   

Variables 1   2   3   4   5   

           Female -0.056  -0.053  0.066  -0.058  -0.058  

 (0.089)  (0.085)  (0.089)  (0.071)  (0.070)  

Performance   0.016***  -0.004    0.009**  

   (0.005)  (0.004)    (0.004)  

Beliefs     0.218***      

     (0.041)      

Risk     0.061***      

     (0.020)      

Constant 0.359***  0.222**  -0.319**  0.333***  0.254***  

 (0.079)  (0.091)  (0.137)  (0.077)  (0.085)  

 
          

Observations 167   167   167   214   214   

R-Squared 0.003   0.02   0.184   0.004   0.01   

*p<0.10, **p<0.05, ***p<0.01. Robust standard errors in parentheses;999 bootstrap repeti-

tions 45 (2 school classes) participants were not asked to state their beliefs about second stage 

performance, one participant did not answer the risk question and two did not choose payment 

scheme.  

*Risk is measured as the number of risky choices.  

Altruism 

Girls are significantly more altruistic than boys in our sample of adolescents 

(p=0.014). Girls give on average SEK 29 and boys SEK 23 out of SEK 50 to 

the charity that is the recipient in our dictator game, see Table 6.
15

 

 
Table 6. Altruism. 

                               
15 A correlation analysis between all the behaviors we examine also shows that altruism is 

positively related to risk taking (as number of risky choices) in the incentivized risk task 

(p<0.001), but not in the self-reported question. We also find no correlation between altruism 

and competitive choices (p=0.255 for math and p=0.479 for word). A similar pattern is found 

among boys and girls separately. See appendix table A1. Our regression results do not change 

if we include altruism as a control variable. 

  N Average donation 

Boys 107 23.20 

Girls 109 29.32 

p-value - 0.014 
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Risk preferences 

Analyzing the incentivized risk task we corroborate most previous findings 

that boys are more risk taking than girls. The average certainty equivalent to 

the lottery with equal probabilities of winning 100 and 0 is 45.2 for boys. 

For girls the certainty equivalent is significantly lower, 37.1 (p=0.002).
16

 Our 

second measure of risk taking, self-reported risk propensity, supports this 

pattern. On a scale from 0 to 10 boys rated their average risk propensity to 

6.15, whereas girls averaged on 5.59 (p=0.026). Our two risk measures are 

significantly positively correlated (Spearman’s rho=0.219, p=0.002). 

 

Table 7. Risk preferences. 
  N* Average certainty equivalent N General risk  

Boys 103 45.22 107 6.15 

Girls 98 37.12 109 5.59 

p-value - 0.002 - 0.026 

*One girl did not participate in this part and 14 participants (10 girls) made inconsistent 

choices (the gender difference is not significant: p=0.102).  

Summary of results 

In sum, we find no gender gap in performance change when our participants 

are forced to compete. Boys and girls are equally likely to choose to compete 

in a verbal task, but boys are significantly more likely to choose to compete 

in a mathematical task. However, this gender difference diminishes and be-

comes insignificant when we control for relative performance beliefs. We 

also find that among adolescents, girls give more in a dictator game where 

the recipient is a charity, and that boys are more risk taking than girls. 

                               
16 The result is qualitatively similar when analyzing the number of risky choices instead of the 

switching point in order to include individuals that switch back and forth between the lottery 

and the safe points. Girls are still less risk taking compared to boys (p=0.007). Moreover, 

there is no gender difference in the variance of incentivized risk taking (p=0.210). 
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Discussion 

In this study we look at how gender differences in competitive preferences 

among adolescents vary with the gender association of the competitive do-

main. In addition we explore altruism and risk preferences. Gender differ-

ences in preferences are one potential explanation to the often observed gen-

der gap in labor market outcomes. We study adolescents since it is a period 

that has received little attention in previous literature at the same time as it is 

a period during which many important decisions are made that can have 

lifelong consequences. At the same time, adolescence is a period of im-

portant physical and social changes that are partly gender specific. If gender 

dissimilarity in competitive domains arises already during adolescence, it 

may have important effects on educational segregation and consequently 

labor market outcomes through occupational segregation and the gender 

wage gap.  

Previous results indicate that adolescence is a critical period for the emer-

gence of gender differences in competitiveness, and that changes that occur 

during this period are related to gender specific cultural aspects (e.g. Ander-

son et al. 2012). There are thus far only a handful of studies on gender dif-

ferences in preferences among children, but the results suggest that at 

younger ages in contrast to older ages, the competitive task and its gender 

association does not matter for boys’ and girls’ competitive choices and per-

formance. This raises the question: at what age does the task become im-

portant? Our results suggest that adolescence is that age period.  

This study is the first to investigate the importance of the gender associa-

tion of competitive tasks among teenagers aged 16-18 years old. Previous 

literature shows that gender differences in competitiveness exist among 

adults in areas such as spatial and mathematical tasks, whereas a gender gap 

is not often found in tasks that are more associated with females, such as 

verbal tasks. We find no gender difference in performance change in either a 

mathematical task or a verbal task, comparing performance in a forced tour-

nament to performance in a piece-rate scheme. However, female participants 

in our sample are significantly less likely than male participants to self-select 

into a competitive setting in the mathematical task, whereas there is no gen-

der difference in the verbal task. Our results are thus in line with what is 

typically found among adults. An optimality analysis suggests that boys and 

girls should enter the competition at comparable rates also in the math task. 

The gender difference in the choice to compete in the mathematical task is 

economically relevant, with a proportion more than twice as large among 

boys as among girls. This gender difference arises due to girls competing 

significantly less in the mathematical task than in the verbal, whereas boys 

enter into competition at similar rates across tasks. However, the gender gap 

in self-selection into a competitive setting in the mathematical task dimin-
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ishes and becomes insignificant when we control for actual performance and 

relative performance beliefs, or beliefs only, suggesting that other factors 

than preferences for competition per se drives this result. We further find 

that adolescent girls are more altruistic and less risk taking than adolescent 

boys, corroborating the general findings on adults as well as some studies on 

children and adolescents. Including risk preferences and altruism as control 

variables do not change our results on competitiveness. 

To what extent our results are generalizable to adolescents in other coun-

tries and settings are not clear, in particular since Sweden typically scores 

very high on gender equality compared to many other countries (Hausmann 

et al. 2010). More research is needed in order to establish when and why 

gender differences in preferences arise. For example, biological variables 

may play a role. Adolescence is associated with hormonal changes in both 

boys and girls, and there is a burgeoning literature in economics suggesting 

that hormonal variables may affect economic decision making (e.g. Kosfeld 

et al. 2005, Apicella et al. 2008, Sapienza et al. 2009, Branas-Garza and 

Rustichini 2011, though see Zethraeus et al. 2009).  How biological varia-

bles influence the gender gap in preferences among adolescents would thus 

be interesting to explore in future work. 

In sum, our results underline the importance of studying adolescents when 

trying to understand gender differences in preferences, as well as the signifi-

cance of using tasks with different gender stereotypes while including actual 

performance as well as performance beliefs when studying competitiveness. 
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Appendix 

 

These are example exercises, of a similar type as the participants encoun-

tered during the study. 

Example math exercise:  10 + 83 + 56 = ___________ 

 

Example word puzzle: 

H U N D E F 

E T A T Y O 

U Å T S T B 

M V T O R Å 

S O I A O O 

 

Table A1. Correlation matrix between altruism, risk preferences and compe-

tition. 

 Altruism Math 

choice  

Word 

choice 

Number of 

risky 

choices 

 

Altruism 1.000      

Math choice 0.153 1.000     

 0.118     

Word choice 0.008 0.113 1.000   

 0.935 0.252    

Number of 

risky choices 

0.270 0.267 0.171 1.000  

 0.005 0.006 0.082   

Self-reported 

risk 

-0.018 0.249 0.093 0.214 1.000 

 0.796 0.000 0.177 0.002  
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Abstract 

We explore gender differences in preferences for competition and risk 

among children aged 9–12 in Colombia and Sweden, two countries differing 

in gender equality according to macro indices. We include four types of 

tasks that vary in gender stereotyping when looking at competitiveness: run-

ning, skipping rope, math and word search. We find that boys and girls are 

equally competitive in all tasks and all measures in Colombia. Unlike the 

consistent results in Colombia, the results in Sweden are mixed, with some 

indication of girls being more competitive than boys in some tasks in terms 

of performance change, whereas boys are more likely to choose to compete 

in general. Boys in both countries are more risk taking than girls, with a 

smaller gender gap in Sweden. 

 

Keywords: competitiveness, risk preferences, children, gender differences, 

experiment 
 

 

 

 

 

 

 

 

 

 

 

 

i Published in Journal of Economic Behavior & Organization (2012) 8:1, 11-23  

ii J-C. Camilo. Economics, Universidad de los Andes, Calle 19A No. 1-37 Este, Bogotá, 

Colombia 

iii A. Dreber, Department of Economics, Stockholm School of Economics, P.O. Box 

6501, 113 83 Stockholm, Sweden. Email: anna.dreber@hhs.se 

iv   E. Ranehill, Department of Economics, University of Zürich, Blümlisalpstrasse 10, 8006 

Zürich, Switzerland. email: eva.ranehill@econ.uzh.ch



 60 

Introduction 

Men typically occupy the majority of top positions in most sectors in most 

societies, whereas women in many western countries are at least as likely as 

men to pursue higher education and to participate in the labor market. One 

possible and suggested cause of gender differences in labor market outcomes 

is that men and women differ in terms of economic preferences. In particu-

lar, preferences for competition and risk, where women in general are found 

to be less competitive and less risk taking than men (see, e.g., Croson and 

Gneezy, 2009 for an overview), might contribute to explaining the labor 

market gender gap. Competitiveness is typically measured as either the per-

formance response to a competitive setting compared to a non-competitive 

setting, or as a preference for competition such as self-selecting into a com-

petitive setting instead of a non-competitive setting. However, relatively 

little is known about how the gender gap in economic preferences varies 

with age, and to what extent cross-country differences in gender norms af-

fect the gender gap. Studying children from different countries is one poten-

tial route to further this understanding. 

In this paper we explore the gender gap in preferences for competition and 

risk among approximately 1200 children aged 9–12 in the two capitals Bo-

gotá and Stockholm. Colombia and Sweden are two countries that differ in 

gender equality according to various macro-economic indices (e.g., 

Hausmann et al., 2010).1 Our setup enables us to study to what extent there 

are systematic differences in the gender gap between Colombia and Sweden. 

We explore gender differences in competitiveness using four tasks: running, 

skipping rope, math and word search. These four tasks allow for the possibil-

ity that differences in gender stereotyping of the tasks influence the gender 

gap in competitiveness, i.e. there might be female and male areas of compe-

tition. We study competitiveness as the performance change between an 

individual setting and a forced competition in all four tasks, as well as the 

choice of whether to compete or not in math and word search. We also ex-

plore the gender gap in risk preferences by having the children choose be-

tween different incentivized lotteries. 

There is some previous work on competitiveness and risk taking among 

children. In a field experiment on 9–10 year old children in Israel, Gneezy 

and Rustichini (2004a) find that boys react to competition by running faster 

against another child compared to an individual race, whereas girls do not 

change their performance. Contradictory to this finding, Dreber et al. (2011) 

find that 7–10 year old boys and girls in Sweden compete equally in running 

                                                      
1 In this report, Colombia ranks 55th and Sweden 4th in terms of gender equality according to 

this index. As far as we know, there are no studies comparing neither adult or children behav-

ior in competitiveness and risk taking in Colombia and Sweden. 
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as well as in skipping rope and dancing.2 Moreover, Booth and Nolen 

(2009a) explore how the gender gap in choosing to compete among 15-year-

old adolescents in the UK depends on whether they go to a single sex or 

mixed school. Girls in single sex schools are more competitive than girls 

from mixed schools. Boys are found to be equally competitive in both types 

of schools, as well as more competitive than girls in both schools. 

In parallel with this study, two other studies concerning gender differ-

ences in competitiveness among children have been conducted. Looking at 

running, Sutter and Rützler (2010) find that among 3- to 8-year-old children 

in Austria, boys are more likely than girls to choose to compete. Sutter and 

Rützler also look at 9- to 18-year-old children competing in math and find 

similar results to those on younger children, i.e. boys are more likely to 

choose to compete than girls. Moreover, Andersen et al. (2010) compare 

competitiveness, measured as the choice to compete when throwing tennis 

balls, among children aged 7–15 in a matrilineal society (the Khasi) and a 

patriarchal society (the Kharbi) in India.3 They find no significant gender 

difference in competitiveness in the matrilineal society, whereas in the patri-

archal society a gender gap emerges in the age group 13–15, with boys being 

more competitive. 

The type of competition task has also been shown to sometimes matter. 

Most of the literature focuses on math or maze tasks, tasks that are typically 

considered male, with a few exceptions.4 Two studies comparing the gender 

gap in competitiveness between a maze task and a word task find that the 

gender gap is influenced by the task (Grosse and Riener, 2010; Günther et 

al., 2010) whereas another study finds no difference between these tasks 

(Wozniak et al., 2010). Gneezy and Rustichini (2004b) find that the gender 

gap decreases when adult subjects can choose to compete in solving ana-

grams compared to shooting baskets, whereas Dreber et al. (2011) find no 

gender gap in performance change in running, skipping rope or dancing 

among children. 

Previous literature on the gender gap in risk taking among children shows 

mixed results. Booth and Nolen (2009b) look at single sex and mixed 

schools and find that boys are more risk taking than girls in mixed schools 

but that there is no gender gap when comparing boys to girls from single sex 

schools. Girls are also more risk taking when assigned to all-girl groups than 

when assigned to mixed groups. Borghans et al. (2009) find a gender gap 

among 15–16 year old children in the Netherlands, with boys being more 

                                                      
2 Dreber et al. (2011) find no impact of age on behavior. There are furthermore some differ-

ences between the setup of Gneezy and Rustichini (2004a) and that of Dreber et al. (2011). 
3 Matrilineal is a technical genealogical term, meaning that people trace descent through the 

mother’s line. Patriarchal means that men have more power in society. These terms are not 

necessarily opposite: a society can for example be matrilineal (trace descent through the 

mother) and patriarchal (men have more power). 
4 The math task in this study is rated as being more boyish, see Section 4.6. 
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risk taking than girls.5 However, unlike the latter two studies, Harbaugh et al. 

(2002) find no gender gap in risk taking among children aged 5–13 or among 

adolescents aged 14–20 in the US. 

Moreover, evidence suggests that the gender gap in competitiveness and 

risk taking is influenced by the subject pool studied. Gneezy et al. (2009), in 

a study on adults, find that women compete more than men in a matrilineal 

society in India whereas the opposite is found in a patriarchal society in Tan-

zania. Moreover, the results of Booth and Nolen (2009a,b), Andersen et al. 

(2010), and the differences between Gneezy and Rustichini (2004a), Dreber 

et al. (2011) and Sutter and Rützler (2010) also support the notion that the 

country or environment in which the study is performed matters. Since Co-

lombia scores lower on gender equality indices than Sweden (Hausmann et 

al., 2010), we expect the gender gap to be bigger in Colombia in all four 

competition tasks as well as in risk taking compared to Sweden. We also 

expect the gender gap to be smaller (if there is any gap at all) in more femi-

nine tasks such as skipping rope and word search compared to running and 

math in both countries. 

We find little support for our hypotheses in Colombia, where boys and 

girls are equally competitive in all four tasks using both competitiveness 

measures. However, this is not the case in Sweden. Girls in Sweden increase 

their performance more than boys do when forced to compete in math, a 

traditionally male task, but there is also some indication of girls in Sweden 

being more competitive than boys in skipping rope, a traditionally female 

task. There is however no gender difference in reaction to competition in 

running or word search. Meanwhile, boys in Sweden choose to compete 

more than girls do when given the possibility. Boys and girls are thus con-

sistently equally competitive in Colombia, whereas in Sweden boys are con-

sistently more competitive in terms of choice and girls sometimes more 

competitive in terms of performance change. Our results suggest that tasks 

are only important for the gender gap in competitiveness in Sweden, but not 

in a uniform way. Risk taking, on the other hand, shows results in line with 

our expectations; the gender gap is larger in Colombia than in Sweden. With 

this little support for our hypotheses, however, we are agnostic to the specif-

ic variables that might drive our results. 

The outline for our paper is the following. In Section 2 we present the ex-

perimental setup. We give a summary of our hypotheses and results in Sec-

tion 3, and thereafter present these in more detail in Section 4. We finish 

with a discussion in Section 5. 

                                                      
5 Borghans et al. (2009) also find that boys sometimes are more ambiguity averse than girls. 
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Experimental setup 

The study was divided into two parts: a physical education (PE) part and a 

classroom part. In the physical education part, the children competed in run-

ning and skipping rope, as well as participated in a cooperation task (the 

latter is described in Cárdenas et al., 2011).6 Running and skipping rope each 

consisted of two stages. In stage 1, the children performed the task individu-

ally. In stage 2, the children performed the task in competition with another 

child. While performing the task in the first stage the children were unaware 

of the existence of a second stage. In the second stage, children were 

matched with someone who performed similarly to themselves in the first 

stage. If more than two children obtained the same result in stage one, the 

matching was random. The children were informed of the matching proce-

dure. Performance in running was based on how fast the children ran 4 × 13 

m.7 In the skipping rope task, the children jumped with a long rope that one 

teacher or experimenter and one child turned. Performance was measured by 

the number continuous of jumps. When competing in skipping rope, two 

ropes were put next to each other. The children were instructed to start 

jumping at the same time. Our measure of competitiveness during the physi-

cal education class is the absolute change in performance between the first 

and second stages, the most common measure of the reaction to competition. 

In the PE part, no compensation was awarded apart from the intrinsic moti-

vation that comes from winning, as in Gneezy and Rustichini (2004a). 

In the classroom, the children competed in math or word search, partici-

pated in a risk task and answered a survey. In each class, half of the children 

were randomly chosen to solve math exercises, whereas the other half were 

given a word search task. The children did not get any feedback about their 

performance in any stage. In the first stage, a piece-rate scheme, the children 

were told that they had 2 min to solve as many exercises as possible, for 

which they would be given 3 points each. In the second stage, a tournament, 

the children were again told that they would get 2 min to solve exercises, but 

that they now would be randomly paired with someone in the class who 

solved the same type of task, and that if they solved more or the same num-

ber of exercises as the other person, they would get 6 points per exercise, 

whereas if they solved fewer exercises than the other person they would get 

0 points. In the third stage, the children were told that they were to solve 

exercises for another 2 min, and that they now could choose whether they 

wanted to be given points according to the piece-rate scheme or the tourna-

                                                      
6 In the physical education part, children performed the tasks in the presence of their class-

mates. 
7 Since parts of the study was conducted indoors we were constrained by the size of a regular 

PE class room. 



 64 

ment. Comparing performance in the second stage with performance in the 

first stage gives us a measure of competitiveness as absolute performance 

change or reaction to competition, whereas the choice in the third stage 

gives us a measure of competitiveness as a preference for competition. After 

the competitiveness task was over, we asked the children to guess how many 

children they believed had performed better than they had on the math task 

or the word task, for both the piece-rate scheme and the forced competition. 

This allows us to measure performance beliefs, or over- and under-

confidence. 

The risk task consisted of six choices where the children could choose be-

tween a lottery in the form of a coin flip that gives 10 or 0 points with equal 

probability, and a safe option where the certain amount increases successive-

ly (from 2 to 7.5 points). Our first measure of risk preferences relies on the 

certainty equivalent where the individual switches from preferring the lot-

tery to preferring the safe option. Our main measure of risk preferences ex-

cludes inconsistent subjects, i.e. subjects with multiple switching points. 

Since some of our subjects are inconsistent we also analyze the number of 

times a person chooses the uncertain option compared to the safe option. 

This is our second measure of risk preferences. The results with these two 

measures are similar if not otherwise stated. 

After the risk task, a survey was included in order to measure beliefs con-

cerning the different tasks, cooperation and competition, as well as to meas-

ure demographics. 

In the end of the classroom part, points were converted into pens and 

erasers. Before the study started, the children were told that more points 

corresponded to more pens and erasers. 
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Table 1. Summary of results. 
Gender 

gap 

Task Hypothesis Results Hypothesis 

supported? 

Colombia Running – performance change G<B G=B No 

 Skipping rope – performance change G<B G=B No 

 Gender gap between tasks R>S R=S No 

 Math - performance change G<B G=B No 

 Word – performance change G<B G=B No 

 Gender gap between tasks M>W M=W No 

 Math – choice G<B G=B No 

 Word – choice  G<B G=B No 

 Gender gap between tasks M>W M=W No 

 Risk G<B G<B Yes 

Sweden Running – performance change G=B G=B Yes 

 Skipping rope – performance change G=B G>B No 

 Gender gap between tasks R=S R<S No 

 Math - performance change G=B G>B No 

 Word – performance change G=B G=B Yes 

 Gender gap between tasks M=W M<W No 

 Math – choice G=B G<B No 

 Word – choice  G=B G<B No 

 Gender gap between tasks M=W M=W No 

 Risk G<B G<B Yes 

Between  

countries 

Running – performance change Col>Swe Col=Swe No 

Skipping rope – performance change Col>Swe Col<Swe No 

 Math – performance change Col>Swe Col=Swe No 

 Word – performance change Col>Swe Col=Swe No 

 Math – choice Col>Swe Col<Swe No 

 Word – choice Col>Swe Col=Swe No 

 Risk Col>Swe Col>Swe Yes 

G, girls; B, boys; R, running; S, skipping rope; M, math; W, word; Col, Colombia; Swe, 

Sweden. In the Results column, = indicates that the hypothesis of a difference could not be 

rejected. 

 

We further use relative performance change as a robustness check in both 

the PE part and the class room part (see Appendix A for further explanation 

of the relative measure). 



 66 

In sum, in this paper we analyze competitiveness as performance change in 

running, skipping rope, math and word search, competitiveness as choosing 

to compete or not in math and word search, and risk preferences through 

incentivized choices over lotteries and safe choices. We also look at addi-

tional measures such as overconfidence. 

Summary of results 

Table 1 provides an overview of our hypotheses and results. Surprisingly 

few of our hypotheses are supported. We discuss this more extensively in 

Sections 4 and 5. 

Hypothesis and results 

In this section we test whether there is a gender gap in competitiveness and 

risk taking among children in Colombia and Sweden and if the type of task 

matters for the size of the gender gap in competitive behavior within and 

between the countries. 

We begin by looking at gender differences in competitiveness within and 

between the countries in the PE part and then continue by studying competi-

tiveness in the classroom part. We also investigate whether the gender stere-

otype of a certain task affects the gender gap more in Colombia compared to 

Sweden. We thereafter look at the gender gap in risk taking within each 

country and between the countries, and explore how this relates to competi-

tive behavior. Finally, we present some additional analysis and robustness 

checks. All tests of the means are analyzed using the non-parametric Mann–

Whitney test and a two-sided t-test. Only the p-values for the Mann–

Whitney tests are displayed.8 When the two tests display conflicting results 

this difference is usually due to outliers. When this occurs we therefore per-

form the two tests on the inner quartile range (IQR, the distribution between 

the 25th and the 75th percentile), and we again only present the p-values for 

the Mann–Whitney test, labeled IQR. In those cases, the p-values of the full 

sample are presented in a footnote. All regressions are OLS unless otherwise 

stated. 

 

                                                      
8 We present the Mann–Whitney test since none of our variables are normally distributed 

when using a skewness and kurtosis test. When there is a difference between the tests in terms 

of significance we also report the p-values for the t-test. We have also compared whether the 

distributions for each reported variable differ between boys and girls using a Kolmogorov–

Smirnov test. The results are similar to those reported for mean values. 
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Table 2. Summary Statistics.  
Variable    Mean SD Median N  Min Max  

            

Age    10.90 0.91 11 1120 8 15b  

Class 

year    4.18 0.73 4 1240 3 5  
Gender (boy 
= 0, girl = 1)a  0.48 0.50 0 1222 0 1  

Country (Sweden = 1, 

Colombia = 0)a 0.49 0.50 0 1240 0 1  
a    Share between 0 and 1.          
b    One child is 15 years old, two children are 14 years old, 20 children are 13 years old, and 

three children are 8 years old.   

 
Table 3. Average performance in stages 1 and 2 in Colombia. 

Colombia  Running         SR  

Skipping 

rope   SR  

            

  stage 1  

stage 

2        p-value s tage 1 

stage 

2 

p-

value  

           

Girls 16.60  15.79        <0.001  25.02 29.07  0.050  

Boys 15.30  14.83        <0.001  20.71 22.96  0.203  

A lower time for running indicates better performance. A higher number of jumps in skipping 

rope indicate better performance. Signrank (SR) test p-values of performance change for girls 

and boys separately. 

 

Basic statistics 

The study was conducted on a total of 1240 children out of which 631 were 

in Colombia and 609 in Sweden.9 In either country, approximately half of 

our sample consists of girls. We have a total of 54 primary classes in the 

years 3–5; 21 classes from the Bogotá region in Colombia and 33 classes 

from the Stockholm region in Sweden. The classes were sampled during the 

fall of 2009 and spring of 2010. In each class, the study started with the PE 

part and continued with the classroom part either the same day or the same 

week. Both parts of the study were overseen by at least one teacher.10 Table 

2 provides summary statistics. For the set of variables used and variable 

descriptions, see Appendix A Table A1. 

                                                      
9 The data for Sweden was collected in parallel to the data collection in Colombia, hence the 

Swedish sample is not the same as in Dreber et al. (2011). 
10 Among those that did not participate in all the PE tasks this was either due to the different 

experimental parts (PE and class room parts) being run at separate occasions or to time con-

straints (in the PE part). 
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Competition PE part 

In this section we explore competitiveness only as measured by absolute 

performance change in the PE part.  

Hypothesis PE part 

Previous studies indicate that the gender gap in competitiveness in running 

is influenced by the country in which the study is performed (Gneezy and 

Rustichini, 2004a; Dreber et al., 2011). Colombia typically scores lower than 

Sweden on gender equality indices, and our prior is that such indices capture 

the relevant factors influencing the gender gap in competitiveness. We thus 

expect girls to be less competitive than boys in Colombia but not in Sweden, 

in both tasks. Moreover, Dreber et al. (2011) find no gender gap in Sweden 

in running and skipping rope, thus we expect no gender differences in Swe-

den in this sample. 

 

Hypothesis 1. Girls are less competitive than boys in both running and in 

skipping rope in Colombia, whereas there is no gender gap in Sweden in 

these tasks. 

 

In Dreber et al. (2011) the children rated skipping rope as more girlish and 

running as more boyish. We therefore expect the gender gap to be smaller in 

skipping rope than in running in Colombia, but that the task does not matter 

in Sweden. 

 

Hypothesis 2. The gender gap in competitiveness is bigger in running than 

in skipping rope in Colombia, but not in Sweden. 

Results: performance change PE 

Consistent with sex-stereotypic expectations, boys ran faster and girls 

skipped rope better on average in both stage 1 (individual performance) and 

in stage 2 (competition). This is the case in both Colombia and Sweden. 

Tables 3 and 4 show the average performances and p-values in both stages 

in Colombia and Sweden.11  
With one exception, both boys and girls are competitive in terms of react-

ing to competition: they increase their performance when competing com-

pared to performing the task individually in both Colombia and Sweden. 

When skipping rope, boys in Colombia are the only ones who do not in-

crease their performance significantly when competing. 

 

 

                                                      
11 Note that the children were not aware of the second stage when performing the first stage. 
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Table 4. Average performance in stages 1 and 2 in Sweden. 

Colombia  Running         SR  

Skipping 

rope   SR  

            

  stage 1  

stage 

2        p-value  stage 1 

stage 

2 

p-

value  

           

Girls 15.70  15.15        <0.001  58.62 72.97  <0.001  

Boys 15.33  14.81        <0.001  24.45 33.24  0.003  

A lower time for running indicates better performance. A higher number of jumps in skipping 

rope indicate better performance. Signrank (SR) test p-values of performance change for girls 

and boys separately. 

 

 

 

Fig. 1. Average  

performance change  

in running (stage2− 

stage1), 

by gender. 

 

 

 

 

 

 

 

Fig. 1. Average  

performance change  

in skipping rope (stage2− 

stage1), 

by gender. 

 

 

 

 

 

 

 

Testing whether there is a significant gender gap in competitiveness as 

measured by performance change in running, we find no gender gap in Co-

lombia (IQR: p = 0.236) or Sweden (p = 0.875).12 See Fig. 1. The running 

result in Sweden is in line with what Dreber et al. (2011) found. In skipping 

                                                      
12 Using the full sample in Colombia, the non-parametric test gives a significant gender dif-

ference (p = 0.009) whereas the parametric test gives a borderline insignificant result (p = 

0.095). 
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rope, there is no gender gap in performance change in Colombia (p = 0.379). 

In Sweden, there is some evidence that girls compete more than boys (IQR: 

p = 0.014).
13

 See Fig. 2. This latter result differs from the result on skipping 

rope found in Sweden in Dreber et al. (2011). This is probably due to the 

larger sample size in this study. However, the gender gap in skipping rope 

disappears when using a relative measure of performance change, making 

this finding inconclusive. 

We also test whether the gender gaps differ between Colombia and Swe-

den in a regression analysis. Using the parametric tests we found no gender 

gap within each country, thus there are no significant differences in the re-

gression analysis.14 However, when we add control variables, there is some 

evidence of a larger gender gap in skipping rope in Sweden than in Colom-

bia.15 See Online Appendix Tables OA1 and OA2. 

 

Table 5. Gender of opponents effects, p-values. 
  Colombia     Sweden       

              

  Running  Skipping   Running   Skipping    

               

  N p-value  N 

p-

value  N 

p-

value  N p-value  
          

Girls: 

boys 

vs 

girls 54/107 0.001 65/72 0.264 70/58 0.700 50/75 0.407a)  

Boys: 

boys 

vs 

girls 126/56 0.039b) 120/64 0.782 68/68 0.020 73/51 0.499   

a) IQR 

b) This is not significant using a t-test (p = 0.144) or with IQR (p = 0.646). 
 

Testing Hypothesis 2, we look at whether the gender gap in competitiveness 

is bigger in running than in skipping rope in either country with a regression 

analysis. In order to be able to compare performance change between run-

                                                      
13 Using the full sample in Sweden, the Mann-Whitney test gives a significant p-value (p = 

0.021) whereas the p-value from the t-test is insignificant (p = 0.348). 
14 The gender gap in skipping rope becomes larger in Sweden when using the other risk 

measure, see Section 4.4. 
15 When performing the regression analysis we compare the results from a regression with no 

control variables with regressions using two sets of controls. The first set of controls contain 

actual individual performance, expected individual performance (i.e. beliefs), age and risk 

preferences. These controls are included since previous work has shown that these are factors 

that play a role for both competitiveness measures. The second set of controls includes all 

variables from the first set plus four additional variables from the questionnaire that control 

for how gendered the children perceive the tasks to be and how important they consider com-

peting to be. These four variables were included to control for motivational factors that may 

play a role in competitiveness. 
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ning and skipping rope we look at relative performance change rather than 

absolute performance change. See the first section of Appendix A for an 

additional analysis of relative performance change. We find no evidence of 

the gender gap being influenced by the task in neither Colombia nor Swe-

den. See Online Appendix Tables OA3 and OA4. 

We thus find no support for Hypothesis 1 or for Hypothesis 2. Boys and 

girls are equally competitive in running in both Colombia and Sweden; there 

is no gender gap in competitiveness in skipping rope in Colombia whereas 

there is some evidence of girls being more competitive than boys in skipping 

rope in Sweden. However the gender gaps in relative performance change 

display no significant differences between the two tasks. 

The gender of the opponent is known in both running and skipping rope. 

There is some previous work suggesting that the gender of the opponent 

matters, but the results are mixed (see, e.g., Croson and Gneezy, 2009). In 

our sample the only opponent effects we find are that girls in Colombia and 

boys in Sweden run significantly faster when competing against girls (p = 

0.001 and p = 0.020 respectively) (Table 5). 

Competition classroom 

In this part we study competitiveness in math and word search as measured 

by performance change and the choice whether to compete or not. 

Hypothesis classroom part 

There are no previous studies exploring the gender gap in different class-

room tasks, such as math and word tasks, among children. Given the litera-

ture on performance change in the PE tasks among children we expect boys 

to be more competitive than girls in Colombia but not in Sweden. Since 

previous studies have found that competitiveness sometimes depends on the 

task for adults, we expect the gender gap to be bigger in math than in word 

search. 

 

Hypothesis 3. Girls are less competitive than boys in Colombia in terms of 

performance change in both math and word search, whereas there is no gen-

der gap in Sweden. 

 

Hypothesis 4. The gender gap in competitiveness in terms of performance 

change will be bigger in the math task than in the word task in Colombia, 

but not in Sweden. 

 

Previous literature on adults show that men are more competitive when it 

comes to choosing to compete in math in western societies typically ranked 

less equal compared to Sweden, thus we expect girls to choose competition 
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less than boys in Colombia but not in Sweden, for both tasks.16 We also ex-

pect the gender gap to be bigger in math than in word search in Colombia 

but not in Sweden.  

 

Hypothesis 5. Girls are less competitive than boys in Colombia in terms of 

choice in math and word tasks, whereas there is no gender gap in Sweden. 

Hypothesis 6. The gender gap in competitiveness in terms of choice will be 

bigger in the math task than in the word task in Colombia but not in Sweden. 

Results: performance change classroom  

When exploring performance in stage 1 (individual performance: piece-rate 

scheme), we find support for the math and word tasks being gendered in 

Sweden but not in Colombia. Performance in stage 1 differs between boys 

and girls in Sweden; boys perform better in the math task and girls perform 

better in the word task (math: p = 0.017, word: p = 0.043). In Colombia we 

find no gender differences in stage 1 (math: p = 0.746, word: p = 0.172). 

Tables 6 and 7 display the average piece-rate performances and the average 

forced tournament performances. 

 

Table 6. Average performance in stages 1 and 2 in Colombia. 
Colombia  Math         SR  Word   SR  

            

  stage 1  

stage 

2        p-value  stage 1 

stage 

2 

p-

value  

           

Girls 6.57  7.11        0.163  3.37 4.22  <0.001  

Boys 7.06  7.23        0.448  3.21 4.25  <0.001  

SR, Signrank test 

 

Table 7. Average performance in stages 1 and 2 in Sweden. 
Sweden  Math         SR  Word   SR  

            

  stage 1  stage 2        p-value  stage 1 

stage 

2 

p-

value  

           

Girls 9.60  10.73        <0.001  9.41 9.81  0.303  

Boys 11.22  11.11        0.378  8.28 8.34  0.705  

SR, Signrank test 

                                                      
16 E.g. Niederle and Vesterlund (2007) conduct their experiment on adults in the US. US is 

ranked 19th in the Global Gender Gap Report 2010 (Hausmann et al., 2010). 
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Fig. 3.  Average  

change in math  

exercises (stage 2−  

stage 1), by gender. 

 

 

 

 

 

 

 

In Colombia, both boys and girls are competitive in word search in terms of 

reacting to competition, whereas this in not the case in math. In Sweden, 

only girls increase their performance significantly when forced to compete 

in the math task, but as for the result on skipping rope the gender difference 

disappears when we use a relative performance measure. 

When we test whether there is a gender difference in competitiveness in 

Colombia and Sweden in either task, we find a gender gap only in Sweden 

and only in math: Girls in Sweden increase their performance in math signif-

icantly more than boys do (p = 0.002). In Colombia however, there is no 

gender difference in performance change in the math task (p = 0.747) or in 

the word task (p = 0.172). In Sweden, there is no gender gap in competitive-

ness in the word task (p = 0.555). See Figs. 3 and 4. 

In a regression analysis we find that the gender gap in performance 

change in math is not significantly bigger in Sweden than in Colombia (p = 

0.214). When adding controls, the results remain similar. See Online Ap-

pendix Tables OA5 and OA6. There is also no significant difference in the 

gender gap in the word task between Colombia and Sweden (p = 0.354). 

We further test whether the gender gap in competitiveness in terms of rel-

ative performance change is bigger in math than in word search in either 

country. We find no evidence of this. See Online Appendix Tables OA7 and 

OA8.
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Fig. 4.  Average  

change in words  

found (stage 2 –  

stage 1), by gender. 

 

 

 

 

Fig. 5.  Share choosing  

to compete in math,  

by gender. 

 

 

 

 

Fig.6.Share choosing  

to compete in word  

search, by gender. 
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Little support is thus found for Hypotheses 3 and 4. There is no gender gap 

in competitiveness as measured by performance change in Colombia in 

either task or in the word task in Sweden, whereas girls in Sweden are more 

competitive than boys in the math task. Yet, in a regression analysis of 

relative performance change, the gender gap does not seem to be influenced 

by the task. 

Results: choice classroom 

In stage 3, when the children could choose whether or not to compete, we 

find that boys and girls in Colombia are equally likely to choose to compete 

in math and word search (math: p = 0.704, word: p = 0.689).17 In Sweden, on 

the other hand, boys are significantly more likely to choose to compete both 

in math and in word search compared to girls: 44% of the boys and only 

19% of the girls chose to compete in math (p < 0.001), whereas in word 

search the corresponding numbers are 39% and 27% (p = 0.045). See Figs. 5 

and 6. 

Comparing the gender gap in choice between Colombia and Sweden, we 

find a significant difference in the math task. The gender gap in math is sig-

nificantly larger in Sweden than the gender gap in Colombia (p = 0.003). In 

word search we find a borderline insignificant gender gap between the two 

countries (p = 0.068). However, when adding controls to the regression 

analysis (see footnote 15), the gender gap in competitiveness as measured by 

choice is significantly larger only in the word task in Sweden. See Online 

Appendix Tables OA9 and A10. 

Testing whether the gender gap in choice is bigger in math than in word 

search, we find some evidence of this being the case in Colombia (No con-

trols: p = 0.496, Control Set 1: p = 0.056, Control Set 2: p = 0.042) but not in 

Sweden.18 See Online Appendix Tables OA11 and OA12. 

We thus find no support of Hypothesis 5. When it comes to competitive-

ness as measured by choice we find a gender gap in competitiveness in both 

tasks in Sweden but not in Colombia. It is however only the gender gap in 

math that is significantly different between the countries. Moreover, in Co-

lombia, but not in Sweden, there is some support of Hypothesis 6, with the 

gender gap in choice in math being somewhat bigger than in word search. 

To summarize the section on competitiveness: when measuring competi-

tiveness as a performance reaction to a competitive setting we find that girls 

are more competitive than boys in Sweden when it comes to math, and some 

evidence that this is also the case in skipping rope. When looking at the 

                                                      
17 Among Colombian children, 35% of the boys and 32% of the girls chose to compete in 

math, with the corresponding numbers for word search being 26% and 29% respectively. In 

this subsection we use the non-parametric Chi-square test and the parametric test of equal 

proportions. 
18 The gender gap in choice reaches significance when adding controls in Colombia in this 

regression analysis, it disappears however when using the other risk measure. 
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choice of competition we again find a gender gap only in Sweden, where 

boys choose to compete more often than girls in both math and word search 

(controlling for performance). Finally, there is only little evidence of the task 

being important for the gender gap in competitiveness, and according to a 

regression analysis this is mainly the case for competition choice in Colom-

bia. 

 

Table 8. Summary table risk measures. 
Variable  Mean SD Median N Min Max  

        

Risk (certainty 

equivalent) 4.00 2.23 3.5 872 1 8.75  

Inconsistent an-

swers 0.25 0.43 0 1166 0 1  

Number of risky 

choices 2.54 1.66 3 1138 0 6  

 

 

Fig. 7.  Risk taking,  

by gender. 

 

 

Risk preferences 

In this section we explore the gender gap in risk preferences measured from 

incentivized lotteries conducted in the class room. 

Hypotheses 

Previous work finds mixed results on the existence of a gender gap in risk 

taking among children and adolescents (Harbaugh et al., 2002; Booth and 

Nolen, 2009b; Borghans et al., 2009). Among the studies that do find a gen-

der gap, boys are found to be more risk taking than girls. We thus expect 

boys to take more risk in both countries, but given that Colombia scores 

lower on gender equality indices we expect the gap to be bigger in Colom-

bia. 

 

Hypothesis 7. Boys are more risk taking in both countries. 

 

Hypothesis 8. The gender gap is greater in Colombia than in Sweden. 
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Results: risk 

In the joint sample (including children in both Colombia and Sweden), 25% 

of the children were inconsistent in their choices of the safe option versus the 

lottery (coin flip) (Table 8). In general, the children are significantly more 

inconsistent in Colombia (29%) compared to Sweden (21%) (p = 0.001).19 

There is however no gender difference in being inconsistent in either country 

(Colombia: p = 0.927, Sweden: p = 0.220). We also measure risk preferences 

in terms of the number of risky choices chosen, in order to not exclude in-

consistent choices. Using this outcome measure the results are similar to 

those presented here. 

We find a gender gap in risk taking in both countries, with boys taking 

more risk. In Colombia, boys take 40% more risk than girls (p < 0.001), with 

the corresponding number in Sweden being 15% (p < 0.001). See Fig. 7. 

Comparing Colombia and Sweden, we find that Colombian children take 

less risk than Swedish children (p < 0.001). This result is driven by the dif-

ference between Colombian and Swedish girls, since boys are equally risk 

taking in the two countries. When testing the size of the gender gaps, we find 

a significantly larger gender gap in Colombia compared to Sweden (p = 

0.018). Thus, Hypotheses 5 and 6 are supported: boys take more risk in both 

countries, and the gender gap is greater in Colombia than in Sweden. 

Competitiveness and risk preferences 

We also explore the relationship between risk taking and competitiveness, 

since the two things often are related yet are two separate concepts, and there 

typically are gender differences in both preferences. We find a positive rela-

tionship between risk taking and choosing to compete in Sweden (p < 

0.001). In Colombia there seems to be no such relationship (p = 0.121). 

Studying the sample split by gender within each country, both girls and boys 

display the same positive correlation pattern in Sweden (Girls: p = 0.011, 

Boys: p < 0.001). In Colombia boys but not girls display a positive pattern 

between choice of competition and risk taking behavior (Girls: p = 0.926, 

Boys: p = 0.077).20 

Niederle and Vesterlund (2007) find that the gender gap in risk prefer-

ences only explains part of the gender gap in competitiveness as measured 

by choice among adults, and our results support this. Our results indicate that 

the cross-country factors in play seem to affect risk taking and competitive-

ness differently. 

                                                      
19 These shares are higher than what is typically found among adults, and could be an indica-

tion of a limited understanding of probabilities in this age group. Future research should take 

this into account. 
20 The p-values come from testing equality of distribution of risk between those who chose 
competition to those who did not, using a Kolmogorov–Smirnov test. This is the case for both 
indicators of risk preferences: the certainty equivalent to the lottery, or the number of risky 
choices they select out of all choices. 
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Additional analysis and robustness checks 

In this section we provide some additional analysis of our findings. More 

tests and an analysis of relative performance can also be found in the first 

section of Appendix A. 

Performance beliefs 

We asked the children to rank their believed performance in math and word 

search relative to their classmates in stage 2. We then measure confidence as 

the discrepancy between self-assessed and actual performance. We find no 

gender gap in this confidence measure when it comes to math or word 

search in either country. On average, the Colombian children seem to be 

more overconfident than Swedish children (p < 0.001). 

It is surprising that we do not find that overconfidence, or a gender differ-

ence in beliefs about performance, explains part of the gender gap given that 

it has previously been shown to play an important role (e.g. Niederle and 

Vesterlund, 2007). It is also surprising that there is no gender gap in over-

confidence in either task in either country, since these results differ from 

those of Dahlbom et al. (2011), who find that among 14-year-old children in 

Sweden, boys are overconfident and girls are underconfident in terms of 

math performance. Our results also differ from those of Jakobsson et al. 

(2010), who find that boys in El Salvador are overconfident and girls are 

underconfident in math whereas there is no gender gap in a more gender 

neutral task such as performance in social science, where both boys and girls 

are overconfident. The children in our study are younger than those in 

Dahlbom et al. (2011) and Jakobsson et al. (2010), and we ask a retrospec-

tive question whereas these other two studies ask the children about their 

expected performance on a math test that will be performed later. This may 

explain the discrepancy between our results. 

Do the children perceive competing as important, and tasks as 

gendered? 

The final element in the classroom part is a survey where we elicit percep-

tions of how boyish/girlish the children considered running, skipping rope, 

math and word search to be. We further asked how boyish/girlish they con-

sidered competing in these tasks to be. We used a scale from 0 to 10 where a 

lower number indicates rating the task as more girlish and a higher number 

as more boyish (0 = very girlish, 5 = neutral, 10 = very boyish). We used a 

similar scale to elicit how important the children consider competing against 

a boy and against a girl to be (0 = not at all important, 10 = very important). 

In both countries, boys rate competition as more important compared to 

girls (Colombia: p = 0.009, Sweden: p < 0.001). In Colombia, both girls and 

boys believe that it is more important to compete against a boy than against 
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a girl (Girls: p = 0.003, Boys: p < 0.001). Girls in Sweden rate competing 

against a boy as being more important compared to competing against a girl 

(p < 0.001), whereas boys rate it as equally important (p = 0.347). This does 

not correspond to what we observe in terms of the gender of opponent effect 

in performance change. Swedish boys actually change their performance 

more when competing against a girl in running, see Table 5. Children in 

both Colombia and Sweden perceive math and running as being significantly 

more boyish (p < 0.001 for both countries and both tasks) whereas skipping 

rope and word search are seen as being more girlish (p < 0.001 for both 

countries and both tasks).21 Boys and girls tend to agree in these ratings, 

except that boys in both Colombia and Sweden perceive word search to be 

more girlish whereas girls perceive it to be more gender neutral (Colombia: 

Girls: p = 0.111, Boys: p < 0.001, Sweden: Girls: p = 0.288, Boys: p < 

0.001). 

Discussion 

In studies on adults, men are typically more competitive, measured by both 

performance change in response to competition and the choice to compete, 

as well as more risk taking than women. This difference in behavior may 

explain part of the gender gap observed in many areas in society, including 

why men are more likely to be in top positions in most sectors. The founda-

tions of the gender gap are currently being investigated in a number of ways. 

For example, some studies find that the type of task used to measure com-

petitiveness matter and influences the extent to which there is a gender gap 

in competitiveness (Gneezy and Rustichini, 2004b; Grosse and Riener, 

2010; Günther et al., 2010), whereas other studies find no effect (Wozniak et 

al., 2010; Dreber et al., 2011). The gender gap in competitiveness among 

adults, as measured by choice, has been shown to disappear with perfor-

mance feedback (Wozniak et al., 2010) and in setups where uncertainty 

about per-formance is minimized (Niederle and  Yestrumskas, 2008). The 

gender difference in performance change also vanishes with repetition of the 

competition (Cotton et al., 2009). 

It has also been shown that the social and cultural environment in which 

the study is conducted plays an important role in explaining the gender gap 

in competitiveness (e.g. Gneezy and Rustichini, 2004a; Gneezy et al., 2009; 

Dreber et al., 2011). For example, Andersen et al. (2010) find that boys be-

come more competitive than girls around the age of 13–15 in a patriarchal 

society but not in a matrilineal society, where there is no gender gap in any 

age group. These discrepancies suggest that there is a need for more studies 

in a wide range of countries. 

                                                      
21 When testing for how boyish and girlish the children perceive the tasks to be we use a 

signrank (Wilcoxon) test to explore the deviation from the neutral rating 



 80 

There are also studies that attempt to address the hormonal impact on the 

gender gap in preferences for com-petition and risk among adults (see 

Dreber and Hoffman, 2010 for a review of this literature). These studies find 

conflicting results on the impact of the menstrual cycle on competitiveness 

(Buser, 2009; Wozniak et al., 2010) and on risk taking (Chen et al., 2005; 

Buser, 2009; Pearson and Schipper, 2009). The same is true for testosterone 

and risk taking (Apicella et al., 2008; Sapienza et al., 2009; Zethraeus et al., 

2009), whereas the only study that we are aware of that looks at testosterone 

and competitiveness finds no relationship (Apicella et al., 2011). More work 

is thus needed in this field with inconclusive results, as well as studies look-

ing at hormonal correlates among children and adolescents. 

In this paper we study the gender gap in competitiveness and risk taking 

among children aged 9–12 in Colombia and Sweden. We consistently find 

no gender gap in competitiveness in Colombia, a country considered less 

gender equal than Sweden. We find clear evidence that boys choose compe-

tition more than girls in both math and word search in Sweden, where there 

is also some indication of girls being more competitive than boys in skipping 

rope and math when it comes to performance change. Our hypotheses on 

competitiveness are thus not supported. Meanwhile, boys are more risk tak-

ing in both Colombia and Sweden, and the gender gap is greater in Colom-

bia than in Sweden. This supports our hypotheses on risk preferences. 

It is puzzling why our priors are not supported for competitiveness while 

they are supported for risk taking. Colombia and Sweden differ in many 

aspects, including the level of gender equality. Our results indicate that 

competitiveness and risk preferences may be affected in different ways (if at 

all) by social norms related to gender equality. We hypothesized that the 

gender equality of the country would be a good proxy of the gender gap. Our 

sample of two countries is obviously very small, but thus far the gender 

equality of the country seems to not be a good proxy of the gender gap in 

competitiveness. This should be elaborated further in more extensive stud-

ies. Moreover, focusing on identifying the specific components and how 

they relate to gender differences in competition, be it the country’s edu-

cational gender gap, labor market gender gap, or political gender gap, is also 

a potentially fruitful avenue for future research. 

Exploring the gender gap in preferences for competition and risk as we 

have done here contributes to further our understanding of the cultural im-

pact on the gender gap in preferences, and also gives us more insights about 

the gen-der gap in preferences among children, which is not necessarily the 

same as among adults. It would be interesting to explore other age groups, 

including adults in a cross-cultural study, as well as to explore other types of 

preferences. This is an endeavor that will require collaborations among re-

searchers across a wide range of countries, perhaps including other types of 

social and cognitive scientists for complementary perspectives of the gender 

gap and the development of preferences. 
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Appendix A. 

Relative performance change 

We also conduct the same analysis for performance with relative perfor-

mance change instead of absolute performance change, where relative per-

formance change is defined as ((performance in stage 2 − performance in 

stage 1)/performance in stage 1). With this analysis the gender differences 

that we found using absolute performance change in skipping rope and math 

in Sweden disappear. Hence, we find no gender gap in competitiveness in 

neither Colombia nor Sweden in any task when it comes to relative perfor-

mance-change. 

 

Table A1. Set of variables used, variable description.  
Variable   Variable description   

      

Sweden   Dummy variable for country, Sweden = 1   

Female   Dummy variable for gender, girl = 1   

Female × Sweden  

Interaction variable between gender and 

country   

Individual performance  Performance in the non-competitive setting   

Competitive performance  Performance in the competitive setting   

Running   Dummy variable type of PE task, running = 1   

Math   Dummy variable type of lab task, math = 1   

Age   Age in years   

Risk   Certainty equivalent in risk task   

Expected performance  Participants’ guessed rank in stage 2   

Importance winning female op-

ponent 

Importance of winning against a girl, scale 1–

10   

Importance winning male oppo-

nent 

Importance of winning against a boy, scale 1–

10   

Running gendered  How gendered running is, scale 1–10   

Skipping gendered  How gendered skipping is, scale 1–10   

Math gendered  How gendered math is, scale 1–10   

Word gendered  How gendered word search is, scale 1–10   

Appendix B.   Supplementary data 

Supplementary data associated with this article can be found, in the online 

version;doi:10.1016/j.jebo.2011.06.008. 
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Abstract 

In this article we compare cooperation among Columbian and Swedish chil-

dren aged 9-12. We illustrate the dynamics of the prisoner’s dilemma in a 

new task that is easily understood by children and performed during a physi-

cal education class. We find some evidence that children cooperate more in 

Sweden than in Colombia. Our results indicate that girls in Colombia are less 

cooperative than boys, whereas the opposite applies in Sweden. On average, 

children are more cooperative with boys than with girls. 
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Introduction 

The possibility to overcome social dilemmas through cooperation plays an 

important role in many everyday situations such as the provision of public 

goods, the use of common-pool resources, and the sustainment of social 

norms. Cooperation varies substantially among individuals and across con-

texts (e.g. Cárdenas and Carpenter 2008, Martinsson et al. 2009, Gächter et 

al. 2010), yet relatively little is known about the formation of preferences for 

cooperation. Understanding the foundations of cooperative preferences, and 

how they develop with age and differ across cultures and genders, is there-

fore an important topic. Experiments on children in different countries are 

one way to increase this understanding. 

In this article we report on gender differences in cooperation among more 

than 800 children aged approximately 9-12 in Colombia and Sweden. We 

introduce a novel version of a prisoner’s dilemma that can be implemented 

in a physical education (P.E.) class. In this task, children are randomly 

paired, and decide in private how to divide a total of 10 balls between a pri-

vate bin that gives three individual points for each ball and a public bin that 

gives two points per ball to each child. The balls are placed in the middle of 

the play area, and the bins are placed in pairs at each end, with each child 

having their own private bin and their own public bin. The children are then 

given two minutes to fetch the balls one by one and make their decisions on 

how to allocate the balls. Cooperation is measured by the number of balls 

placed in the public bin. 

We find evidence of children in Colombia being less cooperative than 

children in Sweden, due to a significant difference in cooperation between 

girls from the two countries. No differences in cooperation are found be-

tween boys in the two countries. Within countries, we find that girls in Co-

lombia are less cooperative than boys, whereas our results suggest the oppo-

site in Sweden. We also find the gender of the opponent to have some effect; 

the children are more cooperative with boys than with girls. These results 

suggest that it is important to avoid generalizing results from only one coun-

try when exploring gender differences in economic behaviors such as coop-

eration. 

Earlier results on gender differences in cooperation in the prisoners’ di-

lemma among adults are mixed, with some finding that men are more coop-

erative, some studies finding that women are more cooperative, and some 

finding no gender difference (see Croson and Gneezy 2009 for a review). A 

few studies aim to understand this variation further. Charness and Rustichini 

(2011) explore the extent to which gender differences in cooperative behav-

iors are influenced by context, by having subjects in a prisoner’s dilemma 

make their decision on whether to cooperate or defect while being observed 

by in-group members or out-group members. While men cooperate less 

when observed by their in-group compared to their out-group, women be-
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have in the opposite way. Boschini et al. (2011) use a modified prisoner’s 

dilemma to show that men in an all-male context are less likely to punish 

deviators from a cooperation norm compared both to men in a gender-mixed 

context and to women in either type of context. Together, these studies sug-

gest that more attention should be paid to the contexts and perhaps to the 

gender-related social expectations in social dilemma games in order to sys-

tematically investigate gender differences in cooperation. 

Among children, gender differences in cooperation remain largely unex-

plored; we are aware of only two studies in this area. Harbaugh and Krause 

(2000) find no gender differences in a sample of American children aged 6-

12, whereas Tedeschi et al. (1969) find that girls in another sample of Amer-

ican children are more cooperative than boys.
1
 The present study aims to 

contribute to this relatively small body of literature by comparing the gender 

gap in cooperation among children in two countries that vary substantially in 

gender equality: Sweden, which typically places in the top of macroeconom-

ic indices pertaining to gender equality, and Colombia, which places sub-

stantially lower (e.g. Hausmann et al. 2010). 

In an earlier article (Cárdenas et al. 2012) we explored whether the gender 

gap in competitiveness and risk preferences differs systematically between 

Colombia and Sweden. Given previous results on the gender gap in competi-

tiveness across cultures and contexts, we expected boys to be more competi-

tive than girls in Colombia, with a smaller gender gap — if any at all — in 

Sweden. However, we found no evidence of a gender gap in competitiveness 

in Colombia, whereas the results in Sweden were mixed depending on the 

task performed and the type of competitiveness measure. We also reported a 

larger gender gap in risk taking in Colombia compared to Sweden, with boys 

being more risk taking than girls in both countries. It is not obvious how 

these results should translate to gender gaps in cooperation in Colombia and 

Sweden, and previous literature on the topic is largely silent when it comes 

to making predictions about this. Thus, the current article remains largely 

explorative. 

The outline of this article is as follows. We present the experimental setup 

in Section 2, we present our results in Section 3, and we finish with a discus-

sion in Section 4. 

Experimental setup 

The experiment consisted of two parts. One was conducted during a P.E. 

class and another was conducted in a classroom either on the same day or in 

the same week. Both parts of the study were overseen by at least one teacher 

                                                      
1 There are two other experiments that we are aware of on cooperation as measured by either a 

prisoner’s dilemma or a public goods game among children, but these do not explore gender 

differences (Peters et al. 2004, Sally and Hill 2006). 
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and two experimenters. The focus of the present article is the cooperation 

task, which was performed only in the P.E. class. In this part, the children 

participated in a cooperation task, and competed in running and skipping 

rope (competitiveness is explored in Cárdenas et al. in press). The coopera-

tion task was performed before the children were aware of the competitive 

elements of running and skipping rope. 

The cooperation task had the form of a Prisoner’s Dilemma game in 

which each player made 10 subsequent allocation choices (this game can 

thus easily be transformed into a public goods game with more than two 

players). The units allocated were balls, and cooperation and defection were 

represented by two different physical bins, called the public bin and the pri-

vate bin, both placed within one, larger basket. Two separate baskets were 

placed seven meters in opposite directions from a pool of ten green balls and 

ten white balls. Children were randomly paired with an opponent (who was 

unknown until the task started), assigned a basket and a color, and given two 

minutes to fetch the balls, one at a time, and place each of them either in the 

public or in the private bin.
2
 Each ball in the private bin gave three private 

points, whereas each ball in the public bin gave two points per child. The 

children were told that each ball was a choice and that they could place each 

ball in either of the two bins. 

Even though other children were present while the task was performed, 

measures were taken to ensure that the children made their actual choices 

largely in private; other children were prevented from watching ball place-

ments. The total number of points earned was announced when all pairs had 

played at the end of the PE class. Then points were converted into attractive 

pens, markers and erasers. The children were informed about the set-up at 

the beginning of the class, including the fact that more points would corre-

spond to more prizes.
3
 Our measure of cooperation was the number of balls 

placed in the public bin. 

Results 

In this section we test whether there is a gender gap in cooperation among 

children in Colombia and Sweden, within as well as between the countries. 

The analysis is based on how many units (balls) were placed in the public 

bin; the maximum possible number is 10 and the minimum is 0. We have 

                                                      
2 If the class consisted of an odd number of children one child was randomly chosen to partic-

ipate twice. In this case only the first participation of that child is used in the analysis. All 

children finished the task within the time limit of two minutes. The timing was introduced in 

order to make sure the children did not miss out on taking some exercise as part of the P.E. 

class. 
3 Cooperation decision could be influenced by the fact that the children were aware of the 

setup and could potentially infer the behavior of the other child from the amount of prizes 

earned. Note however that this is kept constant across countries. 
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performed Mann-Whitney tests as well as two-sided t-test, but throughout 

the analysis we present only the p-value for the Mann-Whitney test unless 

the two tests vary in terms of significance, in which case both p-values are 

reported.
4
 In order to test whether the size of the gender gap differs between 

Colombia and Sweden, we conduct a regression analysis.
5
 

Basic statistics 

A total of 1240 children (50% girls, 631 participants in Colombia and 609 in 

Sweden) predominantly aged 9-12 participated in the study during the aca-

demic year 2009-2010.
6
 Table 1 provides summary statistics pertaining to 

our sample in this paper, and Table A1 in the appendix provides variable 

descriptions. While there is likely some selection among the schools that 

participated, no self-selection occurred among the children since the partici-

pants comprised all children present in school on the day that the study took 

place. Among the participating classes, a subsample of classes was randomly 

chosen for the cooperation task, including 459 children in Colombia and 364 

in Sweden. 

 

Table 1. Summary statistics.           
Variable Mean Sd Median N Min Max 

Age 10.89 0.93 11 758 8 15† 

Gender (boy=0, 

girl=1)* 

0.51 0.50 1 808 0 1 

Country (Sweden=1, 

Colombia=0) 

0.44 0.50 0 823 0 1 

Contribution to PD 4.11 4.16 3 823 0 10 

* In 15 cases we were not able to determine the gender of the child. 
†The sample include one child who is 15 years old, two who are 14 years old, 20 who are 

13 years old, and three who are 8 years old. Age per se is however not the focus of this article. 

Overall results 

Of the 10 units available the participating children allocate on average 4.11 

units to the public bin. In point estimates, Colombian children cooperate 

                                                      
4 We present the Mann-Whitney test since none of our variables are normally distributed 

when using a skewness and kurtosis test.  
5 The regression analysis is based on parametric assumptions that may not be fulfilled. We 

compare the results from regressions with no controls with those controlling for age and risk 

preferences, using both ordinary least squares and a Tobit regression (lower limit= 0 and 

upper limit=10). 
6 The data for Sweden were collected in parallel to the data collection in Colombia, hence the 

Swedish sample is not the same as in Dreber et al. (2011). The sample is however the same as 

in Cárdenas et al. (in press). 
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somewhat less (4.0 units) than Swedish children (4.3 units). However, this 

difference is only marginally significant (p=0.0825, see Table 2).
7
 The Co-

lombian distribution is also more extreme than the Swedish one, with a larg-

er proportion of children cooperating fully or not at all.
8
 

Gender differences within countries 

We find no significant difference in average cooperation between boys (4.2 

units) and girls (4.0 units) (p=0.5911). Some gender differences appear, 

however, within each country. In Colombia girls cooperate significantly less 

than boys (p=0.0291). In Sweden, we find an indication of the opposite, with 

girls cooperating more than boys (p=0.0664).
9
 Hence, the point estimate in 

Sweden goes in the opposite direction to the one in Colombia. Table 2 dis-

plays average cooperation for each country by gender. 

 

Table 2. Average cooperation. 

Country\Gender All Boys Girls p-value 

All 4.11 4.24 3.99 0.5911 

Colombia 4.00 4.46 3.54 0.0291 

Sweden 4.25 3.98 4.55 0.0664 

p-value 0.0825 0.4426 0.0006  - 

Gender differences between countries 

Comparing the difference in how children behave across countries, we find 

some difference between Colombia and Sweden.
10

 This difference is driven 

by the gap in cooperation between Colombian and Swedish girls. As can be 

seen in Table 2 above, Colombian girls cooperate the least and Swedish girls 

the most, and these groups differ significantly (p=0.0006). Boys in the two 

countries behave similarly (p=0.4426).
11

 

                                                      
7 With a t-test, however, this is not significant (p=0.3828).  
8 Similarity of the distributions is rejected using a Kolmogorov-Smirnov test (p=0.003). 
9 This is not significant with a t-test (p=0.164). 
10 The regressions give marginally significant p-values for the interaction between country 

and gender, which remain when controlling for risk preferences and age using Tobit but dis-

appears using ordinary least squares. Age correlates positively and significantly with coopera-

tion, whereas risk preferences do not. Throughout, our results are qualitatively similar when 

we control for school affiliation. As reported in Cárdenas et al. (in press), there are also gen-

der differences in risk taking in the pooled data (p<0.001). The differences in results between 

Tobit and ordinary least squares regressions could also be caused by randomness or by differ-

ences in distributions since we have a truncated dependent variable. For further information 

see Table A2 in the appendix.  
11 Similarly, a Kolmogorov-Smirnov test indicates different distributions among girls across 

countries (p<0.001), but not among boys (p=0.229) 
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Gender of the opponent 

Previous literature has also looked at gender interactions in behavior (see 

Croson and Gneezy 2009 for a review of this literature). We find that in the 

full sample, average cooperation when a child faces a boy compared to a girl 

is 4.45 and 3.80 units respectively (p=0.0125). Separating the sample by 

gender, the effect is significant among girls (p=0.0395) and there is also 

evidence of an effect among boys (p=0.0837).
12

 However, analyzing boys 

and girls in each country separately, we find no significant effect of the gen-

der of the opponent in any group (see Table 3).
13

 

 

Table 3. Average cooperation based on gender of opponent.* 

 
N Average number of units 

  

Boys  Girls Difference p-value 

Colombia 219/239 4.41 3.63 0.78 0.0543 

Boys vs.  115/103 4.69 4.20 0.49 0.2089 

Girls vs. 99/127 4.17 3.06 1.11 0.1416 

Sweden 182/179 4.51 4.03 0.48 0.1374 

Boys vs.  82/97 4.30 3.78 0.52 0.2331 

Girls vs. 100/81 4.67 4.38 0.29 0.5128 

*We lack information about the gender of the opponent for four participants. 

Discussion 

In this paper we have introduced a new measure of cooperation. This meas-

ure illustrates the dynamics of the prisoners’ dilemma and the public goods 

games; it is also easily understandable, and therefore suitable for running 

experiments on children. Moreover, this measure can be implemented during 

a P.E. class and does not require elaborate resources, so therefore it is easy to 

use in a wide range of settings and with different age groups. In particular, it 

is useful in studies like the one described here, covering two different coun-

tries. This explorative study compares children from quite different societies 

in terms of culture (including gender norms) and socio-economic back-

grounds. Moreover, the cooperation task involves both a physical component 

associated with the effort of running to collect the balls and the decision 

whether to cooperate or not. The combination of effort and payoff structure 

provides a realistic task which illustrates the prisoner’s dilemma for the chil-

dren. 

Little is known about gender differences in cooperation among children. 

We find that girls are less cooperative than boys in Colombia whereas the 

                                                      
12 For boys this is not significant with a t-test (p=0.219). 
13 Among girls in Colombia, the difference is significant with a t-test  (p=0.050). 
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opposite relationship appears to be the case in Sweden. These results should 

however be interpreted with caution since they often depend on test specifi-

cation, possibly caused by the differences in distributions. Our results thus 

indicate that gender differences in cooperation may differ across countries, 

and that it is important to systematically study gender differences in behavior 

in different countries or contexts in order to draw general conclusions about 

gender difference. This is also supported by a study on adults, which finds 

higher cooperation in a matrilineal society compared to two patriarchal soci-

eties in India (Andersen et al. 2008). Interestingly, and in contrast to our 

results among children, they find that this difference across societies among 

adults is mainly due to a difference in how men behave. 

We are unaware of other studies exploring gender differences in coopera-

tion among children in different countries. However, there is only one rele-

vant study on social preferences in which Martinsson et al. (2011) measure 

social preferences using modified dictator games in a sample of Swedish and 

Austrian children aged 10-15 years old. Boys are found to be more efficien-

cy concerned and girls more inequality averse, and Swedish children to be 

more social-welfare oriented and less difference averse than Austrian chil-

dren. A natural extension of the work described in this article would be to 

use our cooperation setup and also measure social preferences in a similar 

way to Martinsson et al. (2011). 

Exploring behavior in different contexts is important for understanding 

the determinants of the gender gap in preferences. Moreover, studies on 

children can increase our understanding of how preferences develop over 

age, and how children’s behavior compares to that of adults. Future research 

should expand this type of work by comparing different age groups and 

countries, while at the same time systematically varying key features of the 

context in order to understand the determinants of a wide range of prefer-

ences. 
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Appendix 

Table A1. Set of variables used, variable description. 
Sweden (Colombia=0, Sweden=1) Dummy variable for country 

Female s(Boy=0, Girl=1) Dummy variable for gender 

Female*Sweden Interaction variable between gender and country 

Cooperation Continuous measure of cooperation 

Age Age measured in years 

Risk Risk preferences from the incentivized lotteries 

(see Cárdenas et al. forthcoming) 

 
 

Table A2. Cooperation regressions. 
VARIABLES OLS Tobit OLS with 

controls 

Tobit with 

controls§ 

Female 
-0.642 -1.527 -0.565 -1.358 

 (0.440) (1.086) (0.449) (1.102) 

Sweden -0.108 0.0405 -0.173 -0.0935 

 (0.453) (1.067) (0.450) (1.060) 

Female*Sweden 1.059* 2.678* 0.979 2.472* 

 (0.613) (1.449) (0.612) (1.443) 

Age   0.401** 1.102*** 

   (0.170) (0.406) 

Risk   0.0407 0.0457 

   (0.0983) (0.245) 

Constant 4.194*** 3.250*** -0.278 -8.867* 

 (0.323) (0.774) (1.907) (4.584) 

Observations 712 712 712 712 

R2/Pseudo R2 0.007 0.003 0.016 0.005 

Standard errors are given in parentheses *** p<0.01, ** p<0.05, * p<0.1. OLS=ordinary least 

squares. 

§ The lower limit is set to 0 and the upper limit set 10. 
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Punishment and Status
 i
 

Emma von Essen, Eva Ranehill
ii 

Abstract 

Social hierarchy is part of human interaction in all societies, and hierarchical 

systems are sustained by social norms and their enforcement. In this study, 

we investigate how relative social status influences norm enforcement in a 

dictator game with third party punishment. Status is conveyed by surname; 

half of the third parties are matched with a dictator with a noble name and 

half with a dictator with a common name. Receivers and third parties all 

have common names. We find that third parties facing a low-status male 

dictator punish to a greater extent than third parties facing a dictator from 

any other social category. Interestingly, discriminatory behavior occurs only 

in male-to-male interactions. For offers below 40 percent of the allocated 

resource, male third parties punish a low-status male dictator almost twice as 

much as his high-status counterpart. Thus, exposure to economic punishment 

is significantly impacted by social status in our sample. 
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Introduction 

Social hierarchies are pervasive in human society, and a large body of re-

search underlines the fundamental importance of relative social status for 

individual life outcomes such as well-being, health, morbidity, survival (e.g. 

Boyce, 2004; Clark and Oswald, 1996; Sapolsky, 2005, 2004), cognition 

(e.g. Lovaglia et al., 1998; Newman et al., 2005), and social behavior (e.g. 

Hong and Bohnet, 2006; Kumru and Vesterlund, 2008; Piff et al. 2010). 

Still, we know little about how relative social status influences economic 

decision-making. Research in psychology and sociology indicates that rela-

tive social status has profound effects on behavior in human interactions. For 

example, social status has been shown to form explicit and implicit percep-

tions of performance, deservingness, and action possibilities, which in turn 

affect actual behavior. Relative social status consequently shapes what is 

considered appropriate in social situations (e.g. Berger et al. 1985; Bourdieu, 

1984; Cummins, 2000; Driskell and Mullen, 1990; Festinger 1954; Ridge-

way and Walker, 1995; Weber, 1924).
1
 

In this study, we investigate how the relative social status of the dictator, 

conveyed by noble and common names, influences the use of economic pun-

ishment in a dictator game with third party punishment.
 
 We also study the 

impact of the dictator’s social status on generosity in a dictator game. Asso-

ciation with high-status individuals may convey advantages, and this factor 

may influence who we treat well in pursuit of such an association, or who we 

deal with carefully to avoid conflict.
2
 Social status may therefore have impli-

cations for many everyday economic decisions. From a larger perspective, 

social status may have implications for core economic issues such as indi-

vidual economic outcomes, social mobility, or equity. As an illustration of 

this, high social status as conveyed by a noble name has been shown to be an 

asset in the marriage market, implying an economic premium (Almenberg 

                                                      
1 See for example the literature on status characteristics theory, originally developed by Ber-

ger et al. (1966). This theory suggests that in newly constituted task-oriented groups, power 

and prestige rankings arise in parallel to initial individual characteristics (such as skin color, 

gender, age, or height) even when individual status characteristics have no relation to task 

performance. Although the theory has also been criticized (Simpson and Walker, 2002), a 

large literature of theoretical and empirical studies confirms that status characteristics have 

powerful and predictable effects on how we judge other individuals, and what we expect from 

them. For an literature overview, see Berger et al. 1980 and Ridgeway and Walker 1995; for 

examples of empirical work, see Kalkhoff and Barnum, 2000 and Ridgeway et al., 1998. For 

similar thoughts in economics, see the work by Akerlof and Kranton (2000) discussing the 

impact of identity and social category on economic behavior. 
2 Another example demonstrating how much we value being associated with high-status 

individuals is the phenomenon of celebrity auctions, where buyers pay enormous sums for 

seemingly ordinary objects such as Britney Spears’ used chewing gum or a lock of Justin 

Bieber’s hair (http://news.bbc.co.uk/2/hi/entertainment/3604616.stm, accessed at 13:30 on 

2011-10-28, and http://www.bbc.co.uk/newsbeat/12645673, accessed at 13:30 on 2011-10-

28).  
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and Dreber, 2009). A recent study (Clark, 2012) used names from the noble 

elite of the 1700s to show that Sweden’s social mobility rates are much low-

er than found in previous studies. Noble names have been, and are still to-

day, overrepresented in high-status professions and education, despite an 

active Swedish policy aimed at increasing social mobility through institu-

tional arrangements such as free education and universal access to student 

grants and loans. 

There is an extensive body of research describing the importance of for-

mal and informal sanctions for norm compliance, both in the lab and in the 

field (e.g. Carpenter and Matthews, 2005; Fehr and Gächter, 2000; Ostrom, 

2000). In society, sanctions are often imposed by third parties in order to 

assure impartiality. However, numerous studies of court proceedings find 

that third parties judge in favor of higher status individuals (e.g. Abrams et 

al., forthcoming; Phillips, 2009; Sarnecki et al., 2006).
3
 It is therefore im-

portant to investigate how relative social status influences economic interac-

tion. However, there is very little economics research on this topic. 

Status is often defined as the honor or prestige attached to one's position 

in society; in other words, it is a commonly recognized ranking of individu-

als. Many definitions of social status include the aspect that high status im-

plies favorable treatment and increased access to resources (e.g. Ball et al., 

2001; Fershtman and Gneezy, 2001; Weiss and Ferschtman, 1998). 

A few previous laboratory studies also suggest that possessing relatively 

high status implies an economic advantage. Ball et al. (2001) and Ball and 

Eckel (1996, 1998) find that high-status participants receive better offers in 

an ultimatum game and a double oral auction with experimentally-induced 

status. This effect is persistent even in a treatment where allocation to the 

high-status group is obviously random. However, the effect disappears when 

low-status participants are unaware of the status allocated to high status par-

ticipants. This indicates that high social status induces favorable treatment at 

least partly due to deference by lower-status individuals. Preferential treat-

ment of high-status participants is also found in studies by Glaeser et al. 

(2000), and Harbaugh et al. (2001), using the trust game. In both studies, 

participants of high status elicit more trustworthy behavior from the trus-

tees.
4
 These studies investigate the impact of social status in a non-

anonymous setting, and hence cannot measure the effect of social status ex-

                                                      
3 In contrast to how status affects our judgments of others, there is a large literature focusing 

on improving and signaling social status by consumption of goods and services for the prima-

ry purpose of displaying wealth and income; a phenomenon labeled “conspicuous consump-

tion” (e.g. Frank, 2000; Veblen, 1899). Related to this, a number of laboratory studies also 

show that individuals are willing to increase their effort or sacrifice resources to improve their 

relative ranking (e.g. Charness et al., 2010; Rustichini and Vostroknutov, 2008). 
4 Glaeser et al. (2000) investigate behavior in a sample of Harvard undergraduates. The partic-

ipants meet their counterpart before they are separated again to play the trust game. Status 

variables included hours worked for pay, hours spent volunteering, father’s education, number 

of close friends, and proxies for popularity. Harbaugh et al. (2001) study the behavior of 

children aged 8, 11, 14, and 17, with age used as a status marker.  
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cluding effects of reputational or strategic concerns. In addition, they inves-

tigate the effect of relative social status only in the reward domain.
5
 By defi-

nition, hierarchy establishes a vertical order of who gets to sanction whom. 

Relative social status may have different implications in the reward and the 

punishment domain, as hostile acts towards a superior may be a more deli-

cate matter than hostile acts towards subordinates. Altruistic acts may be less 

dependent on their recipient. 

A few previous studies in economics confirm that punishment by a third 

party is likely to be shaped by the social context, such as parochialism, or the 

relationship between the victim and the punisher (Bernhard et al., 2006; 

Goette et al., 2006; Lieberman and Linke, 2007). Closest to our study is 

probably the work of Hoff et al. (2011). In their experiment, low-caste indi-

viduals in India punish the violation of a cooperative norm less than high-

caste individuals. However, their results seem to be driven by group mem-

bership rather than by the ordinal social status of the castes. 

This study is, to the best of our knowledge, the first to investigate the in-

fluence of social status on punishment in relation to the violation of an egali-

tarian norm. This makes it possible to compare how relative status affects 

decisions of generosity as well as decisions to sanction non-generous behav-

ior. By using noble names as a status manipulation, we make use of an exist-

ing and commonly occurring status marker, rather than one induced in the 

laboratory. We thereby avoid drawing any attention to the manipulation it-

self, thus preventing experimenter demand effects. As discussed below, 

names have been used in a number of previous studies as an indicator of 

social category. Our use of names also allows us to be the first to explore 

whether the implications of social status are gendered.
6
 

Nobility, as an indicator of ascribed status, is a good example to illustrate 

the implications of social status. Nobility as a social rank has been prominent 

in all European countries since the Middle Ages, and Asian nobility dates 

back even further. However, today most countries forbid the attachment of 

any privilege to nobility. The Swedish nobility lost its last privileges in the 

19
th
 century. Thus, in contrast to for example the caste system in India, Swe-

dish nobility is not formally politically relevant in society today.
7
 At present, 

a noble name therefore has the advantage of being clearly separated from 

merit. However, the surnames remain as explicit hereditary status markers.
8
 

                                                      
5 Ball and Eckel (1996) perform ultimatum games with status manipulations, but report no 

results regarding the responders’ behavior. 
6 Gender itself is highly connected to social status, and previous research indicates that men 

are more sensitive to social hierarchies (Campbell, 2002). For example, male groups have 

been shown to develop steeper hierarchies than female and mixed groups (Colarelli et al., 

2006). 
7 Situations where caste is relevant in India include politically-enforced affirmative action in 

education, and jobs that rely entirely on caste-based quotas (i.e. the caste-based reservations). 
8 The last occasion on which a person was raised to the nobility in Sweden was in 1902, and 

the Swedish monarch has since lost the right to ennoble. Surnames pertaining to a specific 

family benefit from stronger protection in the Swedish name law than more frequently-
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There is extensive evidence that names and titles convey social status. For 

example, field experiments using different names for job applicants show 

that employers discriminate against women and those with black or minority 

names (e.g. Arai, Bursell, and Nekby, 2011; Bertrand and Mullainathan, 

2004; Carlsson and Rooth, 2007).
9
 Previous literature also documents a ten-

dency for minority groups to adopt names common in the dominant culture 

in order to gain acceptance. As an example, Watkins and London (1994) find 

assimilation to common American names when studying name changing 

behavior among immigrants in the USA. Pertaining to noble names, there is 

anecdotal evidence of individuals spending considerable sums to acquire a 

noble name and title, suggesting that noble names are coveted.
10

 

In this study, we only vary the social status of the dictators. All participat-

ing third parties play against one of four individuals who participate as dicta-

tors in every session. The group of dictators consists of two men and two 

women. One dictator of each gender has a noble name indicating high social 

status; the other had a common name indicating low status. We find that 

third parties matched with the low-status male dictator punished to a greater 

extent than third parties matched with the low-status female dictator, the 

high-status male dictator, or high-status female dictator. Interestingly, this 

discrimination occurs only in male-to-male interactions. For dictator offers 

below 40 percent, male third parties punish male dictators of low status al-

most twice as much as their high-status counterparts. The effect of social 

status on the punishment of violations of an egalitarian norm, in male-to-

male interactions, thus appears to be sizable, and bears economic relevance. 

We find no support for female discrimination. 

Differential treatment in the third party punishment game can arise due to 

at least three diverse reasons. First, if altruistic behavior evolved as norm-

enforcing mechanisms within relatively stable groups of individuals, altruis-

tic punishment should be more prevalent among in-group members. This can 

lead to differential treatment if low-status males are considered in-group and 

high-status males are considered out-group. We call this mechanism “the in-

group mechanism”. Second, the high-status group may be treated advanta-

geously simply because high status carries a positive connotation and high-

status individuals are more liked than low-status individuals. We label this 

mechanism “high-status favoritism”. A third possibility is that the vertical 

order that constitutes social status influences the use of punishment to a larg-

er degree than giving, such that high-status individuals are treated with leni 

ency when violating an egalitarian norm. This mechanism we label “lenien-

                                                                                                                             
occurring names (for a discussion of the Swedish name law, see Arai and Skogman Thoursie, 

2009). 
9 However, non-experimental studies exploring the effect of minority names on life outcomes 

reveal mixed results (Aura and Hess, 2010; Fryer and Levitt, 2004).  
10 For example, a simple search on the internet indicates a long list of websites selling titles 

for various prices. Two such examples are www.regaltitles.com (accessed at 13:20 on 2011-

10-28) and www.elitetitles.co.uk/ (accessed at 13:20 on 2011-10-28). 
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cy”. 

In order to disentangle these effects, we also conducted a dictator game. 

Given our previous results, this game was run using only male participants. 

If high-status individuals are punished less in the third party punishment 

game due to the in-group mechanism, we would expect to observe higher 

transfers to low-status recipients in the dictator game (all third parties are of 

low status). If discriminatory behavior primarily arises due to high group 

favoritism, we should observe lower transfers to low-status recipients in the 

dictator game. Finally, if high-status individuals are punished less due to 

leniency, we would observe no or little difference in transfers between the 

groups in the dictator game. 

We find no difference in giving based on recipient status in the dictator 

game. We thus conclude that status has a different implication in the giving 

and punishment domain; higher-status individuals are simply treated with 

leniency when violating social norms. 

The rest of this article is organized as follows. Section two describes the 

experiment design, and section three presents our results. We conclude with 

section four, where we discuss the possible explanations for our findings as 

well as future research. 

Experimental design 

The study consisted of two separate economic games: a third party punish-

ment game and a dictator game, each with the same status manipulation. 

Social status was differentiated via the dictators’ surnames, as explained 

below. All participants in the third party punishment game received a partic-

ipation fee of SEK 50.
11

 

The third party punishment game was implemented using the methods of 

Fehr and Fischbacher (2004), who were the first to use a dictator game with 

third party punishment to investigate norm enforcement. The game has three 

participants: a dictator, a recipient, and a third party. In our setting, the dicta-

tor is endowed with SEK 100 and the third party is endowed with SEK 50. 

The recipient is given no money and makes no decisions. The dictator is 

permitted to transfer money to the recipient in multiples of SEK 10, with a 

maximum of SEK 50.
12

 The third party then decides whether or not to punish 

the dictator, as well as the potential level of punishment. In our experiment, 

punishment decisions were elicited according to the strategy method.
13

 For 

                                                      
11 At the time of the experiment, 1 USD corresponded to about SEK 7, so SEK 100 was about 

USD 15. 
12 We limited the maximum amount to SEK 50 in order to make our results comparable to 

previous studies.  
13 The strategy method utilizes the elicitation of contingent responses. The third party made a 

sanctioning decision contingent on each possible transfer level before being informed of the 

dictator’s decision. It is possible that this elicitation method induces different behaviors com-
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each SEK that the third party pays to punish the dictator, the dictator’s pay-

off is reduced by SEK 3.  

 

The payoffs (Wi) of the third party punishment game are thus:
14

 

 

Dictator: Wd(x,p)=100-x-3*p 

Third party: Wtp(p)=50-p 

Recipient: Wr(x)=x 

where x={10, 20, 30, 40, 50} is the sum the dictator transfers to the recipient 

and p={0,1,2,...,50} is the punishment imposed by the third party. 

 

Participants were randomly allocated to the roles of recipients and third par-

ties. We recruited four people for the position of dictator: a woman and a 

man with the noble name von Essen, and a woman and a man with the com-

mon name Andersson.
15

 The participants were unaware that one of the au-

thors was also named von Essen.
16

 The group of four dictators made their 

decisions once, and the other participants were then randomly matched with 

one of the four dictators. Written instructions were distributed and read be-

fore making the decisions, and all third parties answered a set of control 

questions to ensure that they understood the consequences of their decisions. 

The recipients were asked to state their expectation concerning the punish-

ment, also using the strategy method. 

The status manipulation was apparent only to the third party, who saw the 

names of the two dictator game participants at the top of the decision sheet. 

The instructions given to the dictator and the recipient contained no such 

manipulation. The experiment was thus semi-anonymous in that the third 

                                                                                                                             
pared to a situation where the third party knows the dictator’s transfer decision (called the 

“specific response method”). Evidence from Brandts and Charness (2000) and Cason and Mui 

(1998) does not indicate that this is the case. 
14 Note that dictators could have negative payoffs.  
15 These names were used as they are very strong indicators of nobility and non-nobility, 

respectively. The prefix “von” is a well-known indicator of Swedish nobility. Swedish law 

awards intellectual property rights to surnames depending on how distinct they are, and names 

with the prefix “von” and other noble surnames are protected such that a common person 

cannot add “von” to their surname (Statistics Sweden 

http://www.scb.se/Grupp/allmant/BE0801_2005K04_TI_10_A05ST0504.pdf, accessed on 

2009-01-22). Names ending with –sson are the most common names in Sweden. Andersson is 

the second most frequent surname, and was chosen as we had easy access to people with that 

name who could participate in the study. The noble name of one of the authors was never 

revealed to the participants. Due to Swedish tax regulations, we had to collect the name and 

address of all participants after the experiment, and so were therefore able to control for 

whether the third parties were noble or not. Our sample of third parties did not include any 

individuals with a noble name.  
16 This experiment was conducted when E. von Essen was in her second year of graduate 

studies. At this time, Stockholm University had more than 3300 employees, 1500 PhD stu-

dents, and 60 000 students. It is therefore unlikely that any of the participants, including those 

recruited from Stockholm University, associated the name “von Essen” with a PhD student at 

the university.  
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party knew the name of the dictator they were matched with. In other aspects 

the game was anonymous, and the third parties and recipients were aware of 

this. Apart from the names on the decision sheet, no reference was made to 

status or gender, and during the experiment, no participant indicated any 

interest in the names, nor in any aspect of status or gender. After the experi-

ment, all third parties also answered a number of survey questions about age, 

gender, income, motives, and beliefs about the dictator’s income and wealth. 

This allowed us to control for potential mechanisms driving discriminatory 

behavior. For example, beliefs about relative income or wealth could have 

influenced decisions in the game. During the experiment, participants in 

each role were placed at separate locations and each session took approxi-

mately 20 minutes. 

Results 

We start by presenting the general results of how the third parties punish the 

dictators, and then address the effect of the dictator’s social status and gen-

der on third parties’ decisions. Throughout the analysis we explore the pro-

portion of punishment (i.e. the percentage of those who punished) as well as 

the level of punishment. To calculate the proportion of punishment, we cre-

ate a binary variable defined as positive punishment by the third party at any 

transfer level. The level of punishment is simply the average punishment 

across the third party sample at a specific transfer level. Finally, we discuss 

the underlying mechanisms behind the results, by studying behavior in a 

dictator game as well as the effect of third party beliefs about dictator wealth 

and income.
17

  

General results: third party punishment 

Our sample consists of 132 observations of third party behavior, 63 male and 

69 female.
18

 Fourteen of these observations are dropped from the sample, in 

most cases because the participants indicated that they knew another partici-

pant, or displayed an inability to understand the experimental setup.
19

 

                                                      
17 None of our variables were normally distributed according to a skewness and kurtosis test. 

For all relevant tests in the analysis, we therefore performed a Mann-Whitney test as well as a 

two-sided t-test. Throughout the analysis we refer only to the p-value for the Mann-Whitney 

test unless there are differences in significance between the measures (at the 5% level). When 

testing the equality between proportions we perform a chi square test and a parametric test of 

proportions; the chi square test is presented unless otherwise stated. 
18 The participants came from three different universities in Stockholm (Stockholm Universi-

ty, Stockholm School of Economics, and Stockholm Royal School of Technology). We found 

no difference in punishment between the three schools. 
19 When running the experiment, we considered it important that participants understood the 

consequences of their actions. We also wanted to avoid participants with an existing personal 

relationship that could influence their behavior. A total of 14 third-party observations are 
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We find that the majority of the third parties do punish, and the majority of 

the recipients expect them to do so. Figure 1 shows the average actual and 

expected punishment proportions at each transfer level. The figure indicates 

that the recipients’ expectations matched third parties’ actual punishment 

decisions fairly well apart from at a level of 50, where spiteful behavior is 

expected to be more common than observed. Similarly, the difference be-

tween expected and actual punishment level is only significant at the level of 

50 (see Table 1d in Appendix A). The proportion of punishers and the level 

of punishment we observe in our sample are in accordance with earlier stud-

ies (see for example Fehr and Fischbacher, 2004; Leibrandt and Lopéz-

Peréz, 2008).
20

 

 

 

 
Figure 1. Proportions of actual and expected punishment. 

 

 

 

                                                                                                                             
excluded from the analysis, 8 from males and 6 from females. Ten of these are removed due 

to inability to correctly fill in the control questions before the actual experiment started, or 

due to participants indicating that they knew another participant. The remaining 4 are re-

moved due to incomplete answers in the actual experiment. Two of the participating recipi-

ents had noble names; in these cases we removed the “von” from the names, which resulted in 

non-noble names which exist in Sweden.  
20 We find close to significant gender differences in proportion of punishment and punishment 

expectations; 65 percent of the men and 79 percent of the women choose to punish (p=0.09). 

The corresponding proportions for expected punishment among male and female recipients is 

60 percent and 76 percent (p=0.06). The level of punishment among third parties and the 

expected level of punishment among recipients do not vary by gender at any level of punish-

ment. 
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On average, each SEK 10 reduction in transfer from the dictator results in an 

additional punishment of slightly more than SEK 3, corresponding to a re-

duction of about SEK 10 in the dictator’s payoff. Thus, in expectance, the 

dictator is left with SEK 50 no matter what they choose to do. The average 

punishment for a dictator who keeps the whole endowment is SEK 17, corre-

sponding to a reduction of SEK 51 in the dictator’s income.  

Results: Dictator status and gender  

There are four categories of dictator in our experiment: high-status women 

(HW), low-status women (LW), high-status men (HM), and low-status men 

(HM). Comparing the frequencies of punishment across dictator category, 

we find that low-status men are more likely to be punished than other 

groups; 90 percent of third parties matched with the low-status male dictator 

punish at least at some transfer level, compared to 60-70 percent among the 

other three categories. This difference is significant when comparing third 

parties matched with the low-status male dictator, the high-status male dicta-

tor and the low-status female dictator (p=0.05 and p=0.01 respectively), and 

close to significant when comparing punishment by third parties matched 

with the high-status male dictator (p=0.09); see Table 1c in Appendix A. 

Thus both relative status and gender seem to influence sanctioning behavior, 

and social status seems to matter only for men. 

Figures 2a-e below illustrate the average level of punishment at each 

transfer level, separated by the two dimensions; gender and status.
21

 Figure 

2a shows the average level of punishment of high-status versus low-status 

dictators. The difference between the two categories is not significant, but 

the point estimate is higher for low-status dictators. Figure 2b compares the 

average punishment at each transfer level for female and male dictators sepa-

rately. The total level of punishment, as well as the level of punishment at 

each possible transfer level, is significantly or close to significantly different 

between genders (all levels apart from 50 have p-values around 0.05). This 

indicates that male dictators on average are punished more harshly than their 

female counterparts (see the corresponding p-values in Table 2b in Appendix 

A). 

 

                                                      
21 Subsequent Mann-Whitney p-values for tests of equal averages in Figures 2a-e are given in 

Tables 2a-e in Appendix A. We report p-values for each transfer level, the total level, and the 

total level excluding levels 40 and 50.  
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Figure 2a. Average level of punishment split by dictator status.  

Figure 2b. Average level of punishment split by dictator gender. 

Figure 2c. Average level of punishment split by dictator category. 

 
Figure 2d. Average level of female punishment split by dictator category.  
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Figure 2e. Average level of male punishment split by dictator category.  

Based on the results on punishment proportions, we expect the group of low-

status males to be punished the harshest. Corresponding to Figure 2c, Table 

1a below shows the average punishment level of low-status men compared 

to the other dictator categories with corresponding p-values, confirming that 

this holds true. 

 

Table 1a. Third party punishment by dictator category. 
Transfer level LM HW LW HM P-values N 

0 21.3 14.2 15.9 16.7 0.03, 0.06, 0.20 29, 32, 28, 29 

10 17.8 11.3 11.5 12.0 0.01, 0.02, 0.03 29, 32, 28, 29 

20 12.9 8.8 8.6 9.3 0.03, 0.02, 0.10 29, 32, 28, 29 

30 8.4 6.0 5.6 5.4 0.07, 0.03, 0.08 29, 32, 28, 29 

40 4.0 3.5 2.6 2.6 0.10, 0.02, 0.13 29, 32, 28, 29 

50 0.7 1.3 1.1 0.6 0.39, 0.43, 0.74 29, 32, 28, 29 

Total 65.1 45.1 45.4 46.6 0.02, 0.02, 0.08 29, 32, 28, 29 

Total -50 64.5 43.8 44.3 46.0 0.05, 0.02, 0.07 29, 32, 28, 29 

Total -40 60.5 40.3 41.6 43.4 0.02, 0.02, 0.08 29, 32, 28, 29 

HW = high-status women, LW = low-status women, HM = high-status men, LM = low-status 

men. The variable “Total -50” compounds punishment on all levels except level 50. The 

variable “Total -40” compounds punishment on all levels except levels 40 and 50. Sample 

size per group is reported in the order HW, LW, HM, LM. P-values indicate the probability of 

equal punishment between LM and the other categories respectively (HW, LW, HM). Using a 

two-sided t-test, some of the differences in punishment between LM and HW/LW were insig-

nificant; see Appendix A, Table 2c. 

 

Figures 2d and 2e display the punishment decisions of male and female third 

parties separately. Female punishment level, depicted in Figure 2d and in 

Table 2d in Appendix A, is constant across social context. The differences in 

punishment are small, inconsistent, and far from significant across dictator 

category. This result stands in stark contrast to the punishment by men (Fig-

ure 2e and Table 1b). At transfer levels 0-30, where the dictator is the most 

stingy, male third parties punish low-status male dictators almost twice as 

much as they punish high-status ones. This difference in punishment is sig-
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nificant at each level between 10 and 30, as well as the total level.
22

 For 

levels 0-20, the difference in punishment is SEK 7 or more, implying an 

additional reduction of 20-30% in the low-status dictators’ initial endow-

ment. Thus our results indicate that sanctions in the male-to-male interac-

tions are influenced by relative status. 

 

Table 1b. Male third party punishment by dictator category. 
Transfer level LM HW LW HM P-values 

 

N 

0 24.3 12.7 14.1 15.8 0.04, 0.05, 0.13 14, 13, 12, 16 

10 19.4 9.2 10.5 10.3 0.02, 0.04, 0.02 14, 13, 12, 16 

20 14.4 7.8 7.5 7.5 0.04, 0.03, 0.04 14, 13, 12, 16 

30 9.9 5.6 4.5 4.2 0.06, 0.04, 0.04 14, 13, 12, 16 

40 4.2 4.9 1.4 2.4 0.21, 0.03, 0.21 14, 13, 12, 16 

50 0.6 3.0 0.0 0.4 0.42, 0.37, 0.88 14, 13, 12, 16 

Total 72.9 43.2 37.9 40.6 0.04, 0.02, 0.05 14, 13, 12, 16 

Total -50 72.3 40.2 37.9 40.2 0.04, 0.02, 0.05 14, 13, 12, 16 

Total -40 68.1 35.4 36.5 37.8 0.03, 0.03, 0.04 14, 13, 12, 16 

HW = high-status women, LW = low-status women, HM = high-status men, LM = low-status 

men. The variable “Total -50” compounds punishment on all levels except level 50. The 

variable “Total -40” compounds punishment on all levels except levels 40 and 50. Sample 

size per group is reported in the order HW, LW, HM, LM. P-values indicate the probability of 

equal punishment between LM and the other categories respectively (HW, LW, HM). Using a 

two-sided t-test, some of the differences in punishment between LM and HW/LW were insig-

nificant; see Appendix A, Table 2e. 

 

In summary, we find that the punishment decision of male third parties is 

affected by both the social status and the gender of the perpetrator. Female 

punishment decisions exhibit no consideration of social status.
23

 

Results: Dictator game 

The discriminatory behavior found in the third party punishment game may 

have been due to at least three reasons, as spelled out in the introduction. 

The in-group mechanism predicts higher punishment of low-status dictators 

and higher transfers to the same group in the dictator game. High group fa-

                                                      
22 At the zero level, the difference in punishment level is not significant due to a few male 

participants punishing intermediate transfers the most. These participants motivated their 

punishment by the belief that one should either give a lot or give nothing. 
23 The analysis indicates that third party punishment behavior is dependent on the third party’s 

relation to dictator characteristics. We therefore also studied whether third party discrimina-

tion was affected by the gender composition of the dictator game participants. For example, 

we tested whether a male third party facing a male dictator punished differently depending on 

the gender of the recipient. We found no indication that this relation mattered. However, the 

sample sizes in each group are very small, and these results should be interpreted cautiously.   
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voritism predicts higher punishment of low-status dictators and lower trans-

fers in the dictator game. Finally, leniency implies that differences are only 

present in the punishment domain, where low-status males are punished 

harsher. To disentangle these mechanisms, we ran a dictator game. Based on 

the results from the third party punishment game, the dictator game was run 

on a separate sample consisting only of men. The two men who previously 

participated as dictators (high and low status) here took part as recipients. As 

in the third party punishment game, the dictator was endowed with SEK 100 

and the recipient was endowed with no money. Money could be transferred 

from the dictator to the recipient in multiples of SEK 10, with a maximum of 

SEK 50. The recipient had no decision to make. 

The status manipulation was implemented in the same way as in the third 

party punishment game. Each dictator saw the name of the recipient at the 

top of his decision sheet, but aside from this, no reference was made to the 

other player or to status. 

A total of 59 men participated in the dictator game. We assigned 31 par-

ticipants to face a recipient with a common name and the remaining 28 to 

face a recipient with a noble name.
24

 The results indicate that giving in the 

dictator game does not depend on the status of the recipient. On average, 

low-status men receive SEK 34.2 and high-status men SEK 36.8, but this 

difference is far from significant (p=0.28).
25

 This can be compared to the 

results of Fershtman and Gneezy (2001), who find a difference in trust be-

havior depending on social category. However, in line with our results, they 

also find no differentiation based on social category is found in a dictator 

game. In sum, our results indicate that discrimination based on relative so-

cial status pertains only to the punishment domain, and not to giving. High-

status individuals thus seem to be treated with leniency by third parties when 

violating an egalitarian norm.  

Further analysis 

The discrimination based on social category that we observe in this study 

might be due not to social status per se, but to variables correlated (or per-

ceived to be correlated) with it. Social status may for example influence 

beliefs about dictator wealth, income, or education. We can identify two 

potential sources of bias. First, if variables believed to be correlated with 

nobility have status implications in their own right, this would cause us to 

overestimate the effect of nobility. Second, beliefs relating to high wealth or 

income may also reinforce mechanisms not directly linked to status such as 

inequality aversion (Bolton and Ockenfels, 2000; Fehr and Schmidt, 1999). 

                                                      
24 All participants were students at Stockholm University or Stockholm Royal School of 

Technology. 
25 A sample size analysis assuming an alpha of 0.05 and a power of 80% indicates that we 

would need a sample size of 2096 participants in order to get significant results. See Table 3a 

in Appendix A for descriptive statistics. 
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If nobility is thought to be positively correlated with wealth, inequality aver-

sion would cause us to underestimate the effect of social status. As shown 

by Almenberg and Dreber (2009), the Swedish nobility has a higher wealth 

than the common population. Women have been shown to be more averse to 

inequality than men, and this could be a contributing factor to the gender 

differences in discrimination in our study (Andreoni and Vesterlund 2001, 

Dickinson and Tiefenthaler 2002, Selten and Ockenfels, 1998). The belief 

that noble participants have a higher wealth, or that they value monetary 

gains and losses differently, may also give rise to the perception that pun-

ishment applied to this group is less efficient, since the punishment associat-

ed with a particular amount represents a smaller share of the participant’s 

total wealth.
26

 

To assess this issue, in the survey after the experiment all third parties 

were asked to state their beliefs regarding dictator wealth and income in 

relation to the average student, and all dictators in the dictator game were 

asked to do the same with respect to the recipient. The number of third par-

ties who indicated that they believed the dictator to have a higher wealth and 

income than the average student are roughly equal irrespective of whether 

they were matched with a high-status or a low-status dictator.
27

 

The participants were also asked to state what distribution proposed by 

the dictator they considered fair. This allowed us to exclude the possibility 

that perceptions of fairness varied depending on the status of the dictator and 

the recipient in any of the two games. In total, 82 percent of participants 

consider an equal split as fair in both games, and this proportion does not 

vary with social status category. It thus appears that it is the scale of pun-

ishment that differs across status categories, not the judgment of who should 

abide by the norm. This corroborates the findings of Lieberman and Linke 

(2004), who find that even though third party punishment varies with social 

status, the norm expressed by third parties does not. Our results indicate that 

social status has an impact on the use of economic punishment in male-to-

male interactions where egalitarian norms are violated, even after controlling 

                                                      
26 Similarly, non-pecuniary effects could be possible. The impact of a punishment issued by a 

same-status peer may be perceived as more important than a punishment issued by a lower-

status individual. 
27 Of those third parties facing a high-status dictator, 17 (12) participants thought their coun-

terpart had a higher wealth (income) than the average student. Among those facing a low-

status dictator, the corresponding number was 16 (14). These numbers are evenly distributed 

among men and women. Third parties matched with the high-status male dictator that as-

sumed the matched dictator to have above-average wealth   punish the least of all groups. 

Third parties, matched with low-status dictators, assuming the matched dictator to have a high 

wealth punish the harshest. In the male-to-male punishment of low-status dictators, the effect 

of wealth beliefs goes in the opposite direction. However, the sample sizes are too small for a 

statistical analysis. It is interesting that participants state similar beliefs about wealth and 

income for high-status and low-status dictators, since the average wealth and income among 

individuals with high-status names are indeed higher compared to the Swedish population on 

average (Clark, 2012). However, all responders are university students stating their beliefs 

about other university students, which may explain the stated beliefs.    
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for beliefs about relative income and wealth. A regression analysis moreover 

confirms our main results, indicating that third party beliefs concerning the 

wealth and income of the dictator, as well as fairness, have no significant 

effect on punishment.
28

 

Discussion 

Social status has been shown to have a profound impact on a wide spectrum 

of individual life outcomes and behavior. Given this fact, it is important to 

understand how social status influences individual economic decisions as 

well as how relative social status shapes economic interactions. However, 

there has been very little research into the effect of social status on economic 

decision-making. 

This article presents novel evidence that high-status individuals are pun-

ished less for a norm violation in a dictator game with third party punish-

ment, in comparison to low-status individuals. Interestingly, our results were 

driven entirely by behavior in male-to-male interactions. The difference in 

economic outcome by status category among males is economically rele-

vant, representing 20-30 percent of the dictators’ initial endowments. The 

effect remains stable when controlling for beliefs about wealth and income, 

and does not rely on fairness considerations being status-dependent. Male 

third parties’ behavior thus varies with the social context. We find no effect 

of social status on behavior among female third parties. We do also not find 

a discriminatory effect of social status on altruistic behavior in a dictator 

game. Thus, the results seem not to be driven by liking or whether the norm 

violator belongs to the in-group or out-group. The effect of status seems to 

pertain only to the punishment domain, and not to giving. In our study, high-

status individuals are treated with leniency when violating an egalitarian 

norm. 

The finding that social status provides a degree of protection from eco-

nomic punishment may have implications for the construction and rein-

forcement of male hierarchies in society. In a wider perspective, social status 

and the induced behavioral change may have implications for social and 

                                                      
28 The ordinary least squares regression analysis is based on parametric assumptions that may 

not be fulfilled. We pooled the data over all six decisions elicited by the strategy method for 

each third party, clustering on individual third parties. We then conducted two regressions; 

one with control variables and one without. The control variables included are: beliefs about 

income, wealth, and fairness; gender of all players; and university and age of the third party. 

The variables for beliefs regarding wealth and income were coded as 1 if the third party be-

lieved the dictator to have a wealth (income) above the average student and 0 otherwise. The 

variable for fairness was coded to take the value 1 if the participant indicated an equal split of 

the initial dictator endowment as fair and 0 otherwise. Male-to-male discrimination is signifi-

cant in both regressions (p=0.05 with controls, p=0.022 without controls), and beliefs regard-

ing wealth and income remained insignificant. See Table 4 in Appendix A.   
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economic mobility. This has been indicated by previous research, finding for 

example that the outcomes of court proceedings often favor high status indi-

viduals (e.g. Abrams et al., forthcoming; Phillips, 2009; Sarnecki et al., 

2006), and that high relative status provides an economic premium both in 

the lab and in the field (Almenberg and Dreber, 2009; Ball et al., 2001; Ball 

and Eckel, 1998, 1996; Fershtman and Gneezy, 2001; Glaeser et al., 2000; 

Weiss and Ferschtman, 1998). Recent research also indicates the importance 

of using noble names when measuring social mobility. The noble elite in 

Sweden seem to cling to status positions and education over time, meaning 

that mobility increases more slowly than previously found, despite the im-

plementation of extensive policies aimed at ensuring equal opportunities 

independent of social class (Clark 2012). 

Our results further corroborate previous research implying that men are 

more sensitive than women to social status in economic decision-making 

tasks. For example, Huberman et al. (2004) find that male participants sacri-

fice more resources to obtain social status than female participants. Studying 

discrimination among Jews of different ethnicity in the trust game, 

Fershtman and Gneezy (2001) also find discrimination to occur only be-

tween men. Throughout history, many hierarchies in western societies has 

been either male-dominated or exclusively for men. Nobility in Sweden, for 

example, is only hereditary on the male side; thus it is historically associated 

with maleness. This may explain the higher level of investment in status 

observed among men in comparison to among women (Campbell, 2002; 

Pawlowski et al., 2000). Men are also often found to be more competitive 

compared to women (see review by Croson and Gneezy, 2009). Since it is 

impossible for third parties in our study to acquire noble names, competition 

for status in the context of the present study may only be relevant between a 

low status dictator and (low-status) third parties, causing higher punishment 

in interactions among men without noble names. 

An additional reason for the discrepancy in male and female behavior 

could be gender differences in inequality aversion. Previous literature has 

found women to be more inequality averse than men (Andreoni and 

Vesterlund, 2001; Dickinson and Tiefenthaler, 2002; Selten and Ockenfels, 

1998). Although we find no indication that beliefs about income or wealth 

vary with social category, if high social status is believed to be associated 

with other benefits, this may counteract the effect of social status among 

female third parties by inducing them to increase their punishment of high-

status individuals. 

A few previous studies have explored in-group bias settings with third 

party punishment (Bernhard et al. 2008 and Götte et al. 2006), typically 

finding that the degree of punishment is lower among in-group members. 

Our study differs from these previous studies in the sense that the status 

groups in our study have a clear ordinal relationship. Further, all our third 

parties and recipients are from the same status group; that is, individuals 

with non-noble names. The group of low-status men in our study can also be 
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considered a large and heterogeneous social group. Our results also differ 

from the results of Hoff et al. (2011), who use a trust game with third party 

punishment in India to show that low-caste participants punish less than high 

caste participants, but punishment in both groups is independent of the caste 

of the norm violator. Several potential mechanisms might explain this varia-

tion in results. Norm enforcement could, for example, differ between coop-

erative and egalitarian norms. Culture may also create differences between 

the studies; India’s caste system induces a more pronounced status hierarchy 

with restricted interactions between the groups. This system is politically 

relevant in today’s society, and group belonging may therefore repress the 

decision to punish by low-status individuals more than the historical division 

between nobility and commoners in Sweden. The fact that the low-status 

group in our study is relatively large and not well defined may diminish the 

tendency of lower intra-group punishment found in previous studies. How-

ever, even though the Swedish nobility lost its formal privileges more than a 

century ago, the punishment-specific discrimination might still be due to 

historic power inequalities. The decision to punish an individual of higher 

status may be perceived to entail a larger risk of retaliation than the decision 

not to give. 

Our study shows a surprisingly large effect of social status on punishment 

behavior, underlining the importance of social status as a modulator of be-

havior in male interactions. By guiding appropriate behavior, knowledge of 

status relations is an important key to successfully navigation in human so-

cieties. Further research is needed concerning various types of social status 

and the implications for economic decision-making in different situations. 
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Appendix A 

Descriptive statistics  

 
Table 1a. Descriptive statistics. 
Variable N Mean p50 Sd Min Max 

Female TP 118 0.53 1 0.50 0 1 

Female R 118 0.56 1 0.50 0 1 

Female D 118 0.51 1 0.50 0 1 

HW 118 0.27 0 0.45 0 1 

HM 118 0.25 0 0.43 0 1 

LW 118 0.24 0 0.43 0 1 

LM 118 0.25 0 0.43 0 1 

Level 0 118 16.94 16.5 14.29 0 50 

Level 10 118 13.11 13 11.55 0 40 

Level 20 118 9.88 10 9.19 0 40 

Level 30 118 6.38 5 7.38 0 40 

Level 40 118 3.22 0 5.08 0 30 

Level 50 118 0.93 0 4.06 0 30 

Punishment 118 0.73 1 0.45 0 1 

Fairness 109 0.82 1 0.39 0 1 

Age 118 25.88 24 8.33 17 71 

Descriptive statistics of all variables included in our analysis. Level 0-50 indicates the actual 

level of punishment at each transfer level. Punishment and Fairness are dummy variables; 

Punishment takes the value 1 when punishment was exerted at any level and 0 otherwise, and 

Fairness takes the value 1 if a 50/50 split of the initial money was indicated as the fair divi-

sion and 0 otherwise. TP=third party, R=recipient, D=dictator, Third parties matched with: 

HW=high-status female dictator, LW=low-status female dictator, HM=high-status male dicta-

tor, and LM=low-status male dictator. 
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Table 1b. Sample size and attrition. 
Sample TP R 

Full sample 132 132 

Males 59 52 

Females 73 73 

Attrition 14 11 

Males 7 5 

Females 7 6 

Total 118 121 

TP=third parties, R=recipients. Recipient attrition refers to the case of recipients who were 

not able to answer either the control questions correctly, or who did not state beliefs for all 

alternatives elicited through the strategy method. In these cases we used their names on the 

third parties’ decision sheets, but dropped them when estimating expected proportion and 

level of punishment. 

Proportion and level of punishment  

 

Table 1c. Third party proportion of punishment by dictator category. 
Punishment proportions All Men Women 

HW 0.69 0.57 0.78 

LW 0.61 0.54 0.67 

HM 0.72 0.58 0.82 

LW 0.90 0.88 0.92 

Punishment proportions P-value 

non parametric (ch2) 

P-value 

parametric (prtest) 

 

LM vs. HW 0.05 0.05  

LM vs. LW 0.01 0.01  

LM vs. HM 0.09 0.09  

Proportion of actual punishment by dictator characteristics and third party gender. HW=high-

status woman dictators, LW=low-status woman, HM=high-status man, LM=low-status man. 
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Table 1d. Expected vs. actual punishment (proportion and level). 
Punishment  

Proportions 

Expected Actual P-value  

non-parametric  

(ch2) 

P-value  

parametric  

(prtest) 

0 0.61 0.72 0.10 0.07 

10 0.68 0.71 0.58 0.57 

20 0.67 0.71 0.49 0.48 

30 0.63 0.63 1.00 0.99 

40 0.50 0.49 1.00 0.95 

50 0.28 0.11 <0.01 <0.01 

Punishment  

Level 

Expected Actual P-value  

non-parametric  

(MW) 

P-value  

parametric  

(t-test) 

0 14.8 16.9 0.19 0.27 

10 13.3 13.1 0.93 0.89 

20 11.2 9.9 0.70 0.32 

30 9.3 6.4 0.13 0.02 

40 6.9 3.2 0.94 <0.01 

50 5.2 0.9 <0.01 <0.01 

 

Table 2a. Third party punishment level of high-status and low-status dicta-

tors. 
Transfer 

level 

Av. 

High-

status 

Av. Low-

status 

Difference P-value 

non-

parametric 

(MW) 

P-value 

parametric 

(t-test) 

N 

0 15.4 18.6 3.3 0.23 0.22 61, 57 

10 11.6 14.7 3.1 0.15 0.14 61, 57 

20 9.0 10.8 1.8 0.26 0.29 61, 57 

30 5.8 7.0 1.3 0.36 0.35 61, 57 

40 3.1 3.4 0.3 0.65 0.76 61, 57 

50 1.0 0.9 -0.1 0.85 0.89 61, 57 

Total 45.8 55.4 9.6 0.24 0.26 61, 57 

Total -50 44.8 54.5 9.7 0.24 0.24 61, 57 

Total -40 41.8 51.2 9.4 0.22 0.21 61, 57 

The variable “Total -50” compounds punishment on all levels except level 50. The variable 

“Total -40” compounds punishment on all levels except levels 40 and 50. 
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Table 2b. Third party punishment level of female and male dictators. 
Transfer 

level 

Av. 

Women 

Av. Men Difference P-value 

non-

parametric 

(MW) 

P-value 

parametric 

(t-test) 

N 

0 15.0 19.0 4.0 0.04 0.13 60,58 

10 11.4 14.9 3.5 0.03 0.10 60,58 

20 8.7 11.1 2.4 0.03 0.15 60,58 

30 5.8 6.9 1.1 0.05 0.41 60,58 

40 3.1 3.3 0.2 0.04 0.85 60,58 

50 1.2 0.6 -0.6 0.15 0.44 60,58 

Total 45.2 55.9 10.7 0.03 0.21 60,58 

Total -50 44.0 55.2 11.2 0.03 0.17 60,58 

Total -40 40.9 51.9 11.1 0.03 0.14 60,58 

The variable “Total -50” compounds punishment on all levels except level 50. The variable 

“Total -40” compounds punishment on all levels except levels 40 and 50.  

 

Table 2c. Third party punishment by dictator category. 
Transfer 

level 

LM HW LW HM P-value non-

parametric (MW) 

P-value parametric 

(t-test) 

0 21.3 14.2 15.9 16.7 0.03, 0.06, 0.20 0.05, 0.16, 0.18 

10 17.8 11.3 11.5 12.0 0.01, 0.02, 0.03 0.03, 0.04, 0.03 

20 12.9 8.8 8.6 9.3 0.03, 0.02, 0.10 0.08, 0.08, 0.09 

30 8.4 6.0 5.6 5.4 0.07, 0.03, 0.08 0.22, 0.17, 0.06 

40 4.0 3.5 2.6 2.6 0.10, 0.02, 0.13 0.71, 0.32, 0.12 

50 0.7 1.3 1.1 0.6 0.39, 0.43, 0.74 0.53, 0.69, 0.94 

Total 65.1 45.1 45.4 46.6 0.02, 0.02, 0.08 0.02, 0.12, 0.07 

Total -50 64.5 43.8 44.3 46.0 0.05, 0.02, 0.07 0.02, 0.10, 0.07 

Total -40 60.5 40.3 41.6 43.4 0.02, 0.02, 0.08 0.02, 0.09, 0.07 

HW=high-status female dictator, LW=low-status female dictator, HM=high-status male dicta-

tor, LM=low-status male dictator. The variable “Total -50” compounds punishment on all 

levels except level 50. The variable “Total -40” compounds punishment on all levels except 

levels 40 and 50. Sample size per group is reported in the order HW, LW, HM, LM. P-values 

indicate the probability of equal punishment between LM and the other categories respective-

ly (HW, LW, HM).  
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Table 2d. Female third party punishment by dictator category. 
Transfer 

level 

LM HW LW HM P-value 

non-

parametric 

(MW) 

P-value 

parametric 

(t-test) 

N 

0 17.5 15.3 17.5 17.3 all >0.2 all >0.2 18, 15, 17, 13 

10 15.8 12.9 12.3 13.2 all >0.2 all >0.2 18, 15, 17, 13 

20 11.2 9.5 9.6 10.6 all >0.2 all >0.2 18, 15, 17, 13 

30 6.6 6.4 6.5 6.4 all >0.2 all >0.2 18, 15, 17, 13 

40 3.8 2.5 3.8 2.7 all >0.2 all >0.2 18, 15, 17, 13 

50 0.7 0 2.1 0.8 all >0.2* all >0.2* 18, 15, 17, 13 

Total 55.6 46.6 51.8 50.9 all >0.2 all >0.2 18, 15, 17, 13 

Total -50 54.9 46.6 49.7 50.1 all >0.2 all >0.2 18, 15, 17, 13 

Total -40 51.1 44.1 45.9 47.4 all >0.2 all >0.2 18, 15, 17, 13 

*The difference between the punishment of low-status men and high-status women is signifi-

cant at the level of 50 (MW: p=0.04, t-test: p=0.07). However, given the number of tests ran, 

we would expect some false positives to occur. HW=high-status female dictators, LW=low-

status female dictators, HM=high-status male dictators and LM=low-status male dictators. 

Sample size per group is reported in the order HW, LW, HM, LM. P-values indicate the prob-

ability of equal punishment between LM and the other categories respectively (HW, LW, 

HM). 

 

Table 2e. Male third party punishment by dictator category. 
Transfer 

level 

LM HW LW HM P-value non-

parametric 

(MW) 

P-value 

parametric 

(t-test) 

N 

0 24.3 12.7 14.1 15.8 0.04, 0.05, 

0.13 

0.02, 0.06, 

0.10 

14, 13, 12, 16 

10 19.4 9.2 10.5 10.3 0.02, 0.04, 

0.02 

0.02, 0.05, 

0.03 

14, 13, 12, 16 

20 14.4 7.8 7.5 7.5 0.04, 0.03, 

0.04 

0.06, 0.04, 

0.03 

14, 13, 12, 16 

30 9.9 5.6 4.5 4.2 0.06, 0.04, 

0.04 

0.19, 0.04, 

0.02 

14, 13, 12, 16 

40 4.2 4.9 1.4 2.4 0.21, 0.03, 

0.21 

0.79, 0.04, 

0.19 

14, 13, 12, 16 

50 0.6 3.0 0.0 0.4 0.42, 0.37, 

0.88 

0.26, 0.38, 

0.80 

14, 13, 12, 16 

Total 72.9 43.2 37.9 40.6 0.04, 0.02, 

0.05 

0.11, 0.04, 

0.04 

14, 13, 12, 16 

Total -50 72.3 40.2 37.9 40.2 0.04, 0.02, 

0.05 

0.06, 0.04, 

0.03 

14, 13, 12, 16 

Total -40 68.1 35.4 36.5 37.8 0.03, 0.03, 

0.04 

0.03, 0.04, 

0.03 

14, 13, 12, 16 

HW=high-status female dictator, LW=low-status female dictator, HM=high-status male dicta-

tor, LM=low-status male dictator. The variable “Total -50” compounds punishment on all 

levels except level 50. The variable “Total -40” compounds punishment on all levels except 

levels 40 and 50. Sample size per group is reported in the order HW, LW, HM, LM. P-values 

indicate the probability of equal punishment between LM and the other categories respective-

ly (HW, LW, HM). 
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Dictator game - descriptive statistics 

Table 3a. Descriptive statistics for the dictator game. 
Variable N Mean Median Sd Min Max 

Low-status 

name 

31 65.8 50 20.6 50 100 

High-status 

name 

28 63.2 50 21.6 50 100 

Total 59 64.6 50 21.0 50 100 

 

 

Table 3b. Giving by recipient category. 
  Av. high-

status 

Av. low-

status 

P-value 

non-

parametric 

(MW) 

P-value 

parametric 

(t-test) 

N 

Level of giving 63.2 65.8 0.28 0.64 28,31 

Proportion of 

giving 

0.77 0.78 0.58 0.92 28,31 
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Regressions 

Table 4. Ordinary least squares regression: third party punishment. 
 No controls Controls 

Gender D 1.057 0.447 

 (1.616) (1.888) 

Gender D * Gender TP 3.643* 3.332* 

 (1.969) (2.000) 

Gender D * Gender TP * Status -5.033** -5.012* 

 (2.445) (2.530) 

Fairness  2.556 

  (1.868) 

Wealth  2.053 

  (2.407) 

Income  -2.053 

  (2.366) 

Gender R  -2.006 

  (1.425) 

Transfer level  -0.322*** 

  (0.026) 

Age  -0.030 

  (0.066) 

   

Observations 654 654 

R-squared 0.024 0.314 

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Standard errors are 

clustered on individual third parties. The dependent variable is the  amount of punishment 

decided by the third party, pooled across all transfer levels. Gender D, Gender TP, and Gender 

R are dummy variables indicating the gender of the dictator, third party and recipient respec-

tively. The variable for fairness was coded to take the value 1 if participants indicated an 

equal split of the initial dictator endowment as fair and 0 otherwise. The variables for beliefs 

regarding wealth and income were coded as 1 if the third party believed the dictator to have a 

wealth (income) above that of the average student and 0 otherwise.  
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Appendix B 

Experiment instructions 

Instructions for participant A. 

Welcome to this study in economics! 

Please read the following instructions carefully. Depending on how 

you and your counterparts decide, you can earn money in addition to 

the SEK 50 you earn by participating. Therefore, it is important that 

you read and follow the instructions.   

Please do not talk during the study. If you have any questions, raise 

your hand and we will come to answer your question.  

Throughout this study you will use Swedish crowns. The study com-

prises three types of participants: Participants A, participants B and 

participants C. You are a participant A. During the study, you will 

interact with one randomly assigned participant B and one randomly 

assigned participant C.  

Specific Instructions for the Experiment Procedure 

Stage one 

In the first stage, participants A are the sole decision-makers. As a 

participant A you have got an endowment of SEK 100. Participant C 

gets SEK 50, and participant B gets no endowment. We ask you to 

decide how many of the SEK 100 that you wish to assign to partici-

pant B. You can give participant B a number of SEK between 0 and 

50 in a multiple of tens, i.e. SEK 0, 10, 20, 30, 40, or 50. If, for exam-

ple, you grant participant B SEK 40, your income at the end of stage 

one will amount to SEK 60, and participant B’s income will amount to 

SEK 40. If you accord her/him SEK 10, your income will be SEK 90, 

and the income of participant B will be SEK 10 at the end of stage 

one. If you grant B SEK 0, your income at the end of stage one will 

amount to SEK 100 while participant B’s equals SEK 0. 
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Stage two 

In stage two, only participants C have a decision to make. Participant 

C can pay to deduct money from your payoff. Each SEK charged to 

you as participant A diminishes your income by SEK 3, and partici-

pant C’s income is reduced by SEK 1. Participant C can deduct a 

number of SEK between 0 and 50. Suppose participant C deducts SEK 

2: your income will then be reduced by SEK 6 while participant C’s 

income will be reduced by SEK 2. If participant C deducts SEK 19 to 

you, your income diminishes by SEK 57 and participant C’s income is 

reduced by SEK 19. Participant C takes her or his decision before 

knowing your decision, and hence answers how they would like to 

allocate their money for every possible decision you can make.  

This is how we calculate participants A’s, B’s, and C’s respective 

incomes: 

Participant A’s income amounts to 

+ SEK 100 (participant A’s endowment) 

- number of SEK assigned to participant  B by participant A 

- 3 times the number of deduction SEK transferred to participant A by 

participant C 

Participant B’s income amounts to 

+ number of SEK assigned to participant  B by participant A 

Participant C’s income amounts to 

+ 50 (participant C’s endowment) 

- number of deduction SEK charged participant A by participant C 

Please note that your earnings may be negative, in which case the 

SEK will be deducted from your participation payment. 
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Control Questions 

It is important that all participants have understood the rules of the 

game. Therefore we ask you to answer the following control ques-

tions. When you have finished, signal to us by raising your hand.  

A. Participant A assigns SEK 0 to participant B. 

a) Participant C charges participant with SEK 0 deduction. 

What is participant A’s income? ______________ 

What is participant B’s income? ______________ 

What is participant C’s income? ______________ 

 

b) Participant C charges participant A with SEK 30 deduction. 

What is participant A’s income? ______________ 

What is participant B’s income? ______________ 

What is participant C’s income? ______________ 

 

2. Participant A assigns 40 SEK to participant B. 

a) Participant C charges participant A with SEK 0 deduction. 

What is participant A’s income? ______________ 

What is participant B’s income? ______________ 

What is participant C’s income? ______________ 

 

b) Participant C charges participant A with SEK 15 deduction. 

What is participant A’s income? ______________ 

What is participant B’s income? ______________ 

What is participant C’s income? ______________ 
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Decision sheet participant A. 

Below we ask you to decide how much you want to transfer to partici-

pant B. We also ask you to give us your best estimation of C’s deci-

sion. This estimate is to be made for every possible decision you can 

make. Enter your estimates below on this sheet. In the box to the right 

of the number 0, you enter the number of SEK you believe participant 

C transfers to you in the event that you grant participant B SEK 0. In 

the box beside the number 10 you enter the number of SEK you be-

lieve participant C transfers to you if you choose to grant B SEK 10, 

and so on.  

Your decision 

You may transfer SEK 0, 10, 20, 30, 40, or 50 to participant B 

How many SEK do you want to transfer? _______________. 

 

How do you believe is participant C going to decide? 

Number of SEK 

you grant B 

 

Number of SEK 

participant C 

transfers to you 

 

0  

10  

20  

30 
 

 

40  

50  

 

 

When you have taken your decisions, please turn the page and answer 

a few survey questions. 
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Survey questions for participant A 
 

1. What are you studying? _______________________________ 

2. I am a  woman    man   

3. I am _________ years old. 

4. What do you think is a fair allocation of the SEK 100?  

5. What is the reason behind the decision you made? 
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Instructions for participant B. 

Welcome to this study in economics! 

Please read the following instructions carefully. Depending on how 

you and your counterparts decide, you can earn money in addition to 

the SEK 50 you earn by participating. Therefore, it is important that 

you read and follow the instructions.   

Please do not talk during the study. If you have any questions, raise 

your hand and we will come to answer your question.  

Throughout this study you will use Swedish crowns. The study com-

prises three types of participants: Participants A, participants B and 

participants C. You are a participant B. During the study, you will 

interact with one randomly assigned participant A and one randomly 

assigned participant C.  

Description of the two parts of the study 

Stage one 

In the first stage, participants A are the sole decision-makers. At the 

beginning of stage one, participants A get an endowment of 100 SEK. 

Participants C get an endowment of SEK 50, whereas you as a partici-

pant B get no endowment. Participant A must decide how many of 

her/his SEK 100 s/he wishes to assign to you. S/he can transfer to you 

a number of SEK between 0 and 50 in a multiple of tens, i.e. SEK 0, 

10, 20, 30, 40, or 50. If, for example, participant A grants you SEK 

40, her/his income at the end of stage one will amount to SEK 60, and 

your income will amount to SEK 40. If s/he accords you SEK 10, 

her/his income will be SEK 90, and your own income will be SEK 10. 

If s/he grants you SEK 0, her/his income, at the end of stage one will 

result in SEK 100, and your own income will result in SEK 0. 
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Stage two 

In stage two, only the participants C have a decision to make. Partici-

pant C can pay to deduct money from A. Each SEK charged to partic-

ipant A diminishes A’s income by SEK 3, and participant C’s income 

is reduced by SEK 1. Participant C can deduct a number of SEK be-

tween 0 and 50. Suppose participant C charges SEK 2: A’s income 

will then be reduced by SEK 6 while participant C’s income will be 

reduced by SEK 2. If participant C deducts SEK 19 to A, A’s income 

diminishes by SEK 57 and participant C’s income is reduced by SEK 

19. Participant C takes her or his decision before knowing A’s deci-

sion, and hence answers how they would like to allocate their money 

for every possible decision A can make.  

This is how we calculate participants A’s, B’s, and C’s respective 

incomes: 

Participant A’s income amounts to 

+ SEK 100 (participant A’s endowment) 

- number of SEK assigned to participant  B by participant A 

- 3 times the number of deduction SEK transferred to participant A by 

participant C 

 

Participant B’s income amounts to 

+ number of SEK assigned to participant  B by participant A 

 

Participant C’s income amounts to 

+ 50 (participant C’s endowment) 

- number of deduction SEK charged participant A by participant C 

 



 137 

Control Questions 

It is important that all participants have understood the rules of the 

game. Therefore we ask you to answer the following control ques-

tions. When you have finished, signal to us by raising your hand.  

A. Participant A assigns SEK 0 to participant B. 

a) Participant C charges participant with SEK 0 deduction. 

What is participant A’s income? ______________ 

What is participant B’s income? ______________ 

What is participant C’s income? ______________ 

 

b) Participant C charges participant A with SEK 30 deduction. 

What is participant A’s income? ______________ 

What is participant B’s income? ______________ 

What is participant C’s income? ______________ 

 

2. Participant A assigns 40 SEK to participant B. 

a) Participant C charges participant A with SEK 0 deduction. 

What is participant A’s income? ______________ 

What is participant B’s income? ______________ 

What is participant C’s income? ______________ 

 

b) Participant C charges participant A with SEK 15 deduction. 

What is participant A’s income? ______________ 

What is participant B’s income? ______________ 

What is participant C’s income? ______________ 
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Decision sheet participant B. 

Below we ask you to estimate the other participants’ decisions. This 

estimate is to be made for every possible decision A and C can make. 

Enter your estimates below on this sheet. In the box to the right of the 

number 0, you enter the number of SEK you believe participant C 

transfers to A in the event that A grants participant you SEK 0. In the 

box beside the number 10 you enter the number of SEK you believe 

participant C transfers to A if A chooses to grant you SEK 10, and so 

on.  

 

Your estimation 

A may transfer SEK 0, 10, 20, 30, 40, or 50 to you 

How many SEK do you think A transfers? _______________.. 

 

How do you believe is participant C going to decide? 

Number of SEK 

participant A 

grants you 

 

Number of SEK 

deducted by partic-

ipant C  

 

0  

10  

20  

30 
 

 

40  

50  

 

 

When you have estimated the other participants’ behavior, please turn 

the page and respond to a few survey questions. 
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Survey questions  

1. What are you studying? _______________________________ 

2. I am a  woman    man   

3. I am _________ years old. 

4. How do you think that your average monthly income relates to the 

average student? 

_ Below the average     _ Close to average     _ Above the average      _ 

Don’t know 

4. How do you think that your wealth relates to the average student? 

_ Below the average     _ Close to average     _ Above the average      

_ Don’t know 

5. What do you think is a fair allocation of the SEK 100?  
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Instructions for Participants C 

Welcome to this study in economics! 

Please read the following instructions carefully. Depending on how 

you and your counterparts decide, you can earn money in addition to 

the SEK 50 you earn by participating. Therefore, it is important that 

you read and follow the instructions.   

Please do not talk during the study. If you have any questions, raise 

your hand and we will come to answer your question.  

Throughout this study you will use Swedish crowns. The study com-

prises three types of participants: Participants A, participants B and 

participants C. You are a participant C. During the study, you will 

interact with one randomly assigned participant B and one randomly 

assigned participant C.  

Description of the two parts of the study 

Stage one 

In the first stage, participants A are the sole decision-makers. At the 

beginning of the stage, participant A gets an endowment of SEK 100. 

You as a participant C get an endowment of SEK 50. Participant B 

gets no endowment. Participant A must decide  how many of her/his 

100 SEK s/he wishes to assign to participant B. S/he can transfer to 

participant B a number of SEK between 0 and 50 in a multiple of tens, 

i.e. SEK 0, 10, 20, 30, 40, or 50. If, for example, participant A grants 

participant B SEK 40, her/his income at the end of stage one will 

amount to SEK 60, and participant B's income will amount to SEK 40. 

If s/he grants participant B SEK 10, her/his income will be SEK 90, 

and participant B’s income will be SEK 10 at the end of stage one. If 

s/he grants participant B SEK 0, her/his income, at the end of stage 

one, will result in SEK 100, and participant B’s own income will re-

sult in SEK 0. 
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Stage two 

In stage two, you, as participant C, are the only one to make a deci-

sion. You can pay to deduct SEK from participant A. Each SEK you 

deduct from participant A diminishes your income by SEK 1 and par-

ticipant A’s income by SEK 3. You can assign any number of SEK 

between 0 and 50. Suppose you deduct SEK 2 to participant A, your 

income will be reduced by SEK 2, and participant A’s income will be 

reduced by SEK 6. If you assign SEK 19 to participant A, your in-

come is diminished by SEK 19 and participant A’s income is reduced 

by SEK 57. 

This is how we calculate participants A’s, B’s, and C’s respective 

incomes: 

Participant A’s income amounts to 

+ SEK 100 (participant A’s endowment) 

- number of SEK assigned to participant  B by participant A 

- 3 times the number of deduction SEK transferred to participant A by 

participant C 

 

Participant B’s income amounts to 

+ number of SEK assigned to participant  B by participant A 

 

Participant C’s income amounts to 

+ 50 (participant C’s endowment) 

- number of deduction SEK charged participant A by participant C 
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Control Questions 

It is important that all participants have understood the rules of the 

game. Therefore we ask you to answer the following control ques-

tions. When you have finished, signal to us by raising your hand.  

A. Participant A assigns SEK 0 to participant B. 

a) Participant C charges participant with SEK 0 deduction. 

What is participant A’s income? ______________ 

What is participant B’s income? ______________ 

What is participant C’s income? ______________ 

 

b) Participant C charges participant A with SEK 30 deduction. 

What is participant A’s income? ______________ 

What is participant B’s income? ______________ 

What is participant C’s income? ______________ 

 

2. Participant A assigns 40 SEK to participant B. 

a) Participant C charges participant A with SEK 0 deduction. 

What is participant A’s income? ______________ 

What is participant B’s income? ______________ 

What is participant C’s income? ______________ 

 

b) Participant C charges participant A with SEK 15 deduction. 

What is participant A’s income? ______________ 

What is participant B’s income? ______________ 

What is participant C’s income? ______________ 
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A: ___________________________________ 

 

B: ___________________________________ 

 

 

Decision sheet participant C. 

In the first part participant A decides how many SEK to give to B. In 

the second part you decide how many SEK to deduct. We ask you to 

state your decision for every possible decision that A may make. In 

the box to the right of the number 0, you enter the number of SEK you 

want to transfer to participant A in the event that A grant participant B 

SEK 0. In the box beside the number 10 you enter the number of SEK 

you want to transfer to Participant A in case s/he chooses to transfer 

SEK 10 to B, and so on.   

Please determine the number of SEK to deduce, if any, you trans-

fer to participant A. 

 

Number of SEK 

participant A 

grants participant 

B 

 

Number of SEK 

you transfer to par-

ticipant A 

 

0  

10  

20  

30 
 

 

40  

50  

 

 

When you have taken your decision, please turn the page and respond 

to a few survey questions. 
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Survey questions 

1. What are you studying? _______________________________ 

2. I am a  woman    man   

3. I am _________ years old. 

4. How do you think that participant A’s income relates to the average 

student? 

_ Below the average     _ Close to average     _ Above the average      

_ Don’t know 

5. How do you think that participant A’s wealth relates to the average 

student? 

_ Below the average     _ Close to average     _ Above the average      

_ Don’t know 

6. How do you think that your average monthly income relates to the 

average student? 

_ Below the average     _ Close to average     _ Above the average      

_ Don’t know 

7. How do you think that your wealth relates to the average student? 

_ Below the average     _ Close to average     _ Above the average      _ 

Don’t know 

8. What do you think is a fair allocation of the SEK 100?  

9. What is the reason behind the decision you made?  
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A matter of transient anonymity: 
Discrimination by gender and foreignness in 
online auctionsi

 
Emma von Essen, Jonas Karlsson

ii 

Abstract 

This study shows that transient anonymity affects buyer discrimination based 

on seller’s gender and foreignness in online auctions. Sellers’ names are 

categorized by gender and foreignness. Half of the sellers disclose their 

names in their usernames and the other half employ anonymous usernames, 

concealing gender and foreignness. After the price is set and the auction 

ends, the seller’s name is (as always) automatically disclosed to the buyer by 

eBay. We explore buyers’ discrimination in willingness to pay, measured as 

price. We also examine how buyers’ discrimination in providing feedback 

after learning the seller’s name is affected by whether the seller had used an 

anonymous username. Our results indicate only some evidence of buyer 

discrimination in willingness to pay. However, we also find that anonymity 

matters for discrimination; among sellers employing anonymous usernames, 

male sellers with foreign-sounding names receive fewer pieces of feedback 

than non-foreign female sellers. This does not occur among groups of sellers 

who reveal their names in their usernames. This discrimination is only pre-

sent among female and not among male buyers. 

 

Keywords: transient anonymity, discrimination, gender, foreignness, online 

auctions 
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Introduction 

Unequal treatment is found in most societies, with minority groups and 

women often faring the worst (for reviews see Anderson, Fryer and Holt, 

2006; Riach and Rich 2002; Pager and Shepherd, 2008).
1
 Examples of dis-

crimination are found in a wide range of contexts, from the labor market 

(e.g. Bertrand and Mullainathan 2004) and housing market (e.g. Ahmed and 

Hammarstedt 2008) to the consumer market (e.g. Yinger 1998). A large 

number of these studies indicate that individuals are discriminated against on 

the basis of their names, as signals of gender or foreignness.
2
 Throughout 

history, anonymity and pseudonymity have been used to protect privacy and 

avoid unfair treatment, in situations such as protection for whistleblowers or 

tip-offs to newspapers. Another example comes from the recent calls, both 

public and private, to combat discrimination in the labor market by means of 

anonymous application procedures which allow minority groups and women 

to receive an unbiased evaluation and thus a fair chance of being invited to 

an interview.
3
 

To our knowledge, only a handful of studies in economics have addressed 

anonymity in relation to situations of discrimination. Goldin and Rouse 

(2000) showed that female musicians had a higher probability of being hired 

when auditions were anonymous, with no names disclosed, and applicants 

performed behind a curtain. Edin and Lagerström (2006) studied a situation 

in which Swedish online job applicants could choose whether or not to re-

veal their names (as well as other personal characteristics). They found that 

women who did not reveal their gender increased their probability of being 

contacted by an employer by 15%. Åslund and Nordström-Skans (2008) 

corroborated this result by finding that women and individuals with foreign 

names had an increased probability of being invited to an interview when 

anonymous application procedures were used. In addition, their results 

showed that anonymous applications also increased women’s chance of re-

ceiving a job offer after the interview stage when names and characteristics 

had been revealed. However, for individuals with foreign (non-Western) 

                                                      
1 Heckman (1998) highlighted two main areas of caution when detecting discrimination; 

unobservable characteristics can differ between groups, and in a hiring situation the cut-off 

value may differ between groups. 
2 Arai and Thoursie (2009) have shown that there are also clear benefits in earnings for immi-

grants who change their names in order to sound less foreign (from a Swedish perspective). 

On the other hand, Fryer and Levitt (2004) found that name had no impact on a set of life 

outcomes in the USA, controlling for circumstances around the time of birth. Arai et al (2011) 

found that discrimination was not accumulative; their results showed that male rather than 

female individuals in a minority group experienced the most discrimination. 
3See for example the discussion in the press about the British government’s call for anony-

mous application procedures: http://www.telegraph.co.uk/finance/jobs/hr-

news/9009722/Government-proposes-anonymous-CVs-to-end-discrimination.html, accessed 

2013-01-31.  
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names, the positive effect of anonymous applications on the chance of an 

interview did not transfer into an increased chance of a job offer. Bog and 

Kranandonk (2011) confirmed these findings using data from Holland. The-

se last two studies are the only studies we are aware of that go beyond the 

point of receiving an invitation to an interview. 

Internet communities provide increased possibility of being anonymous in 

a variety of social and economic interactions, both private and business-

related. One simple way to achieve anonymity is to use an email address or 

username which does not reveal any information about the characteristics of 

the true user. For example, approximately half of all usernames employed on 

“customer to customer” sites such as eBay do not contain any information 

such as signals of gender or foreignness.
4
 E-commerce is growing in both 

popularity and economic importance. eBay is the world’s largest online mar-

ketplace, with more than 100 million active users globally and about 2 mil-

lion in Sweden alone. The total value of goods sold via eBay in 2011 was 

$68.6 billion (as of the fourth quarter, 2011). 

In this study we therefore aim to investigate the causal effect of anonymi-

ty on buyer discrimination of the seller’s gender and foreignness
5
 in an 

online market auction, by means of a lab experiment in the online field. We 

ask sellers with names of varying gender and foreignness to sell a homoge-

nous good on eBay, with half of them disclosing their names in their 

usernames and the other half using anonymous usernames. Once each auc-

tion close, the seller’s name is automatically revealed to the winning bidder 

(i.e. the buyer) via an email sent by eBay. The design of the study imply that 

in half of the observations, buyers can self-select into an auction (or refrain 

from bidding) on the basis of the information revealed in the username. 

We first investigate discrimination in willingness to pay, measured as the 

price paid by the buyer. Next and more importantly we study the effect of 

anonymous usernames on discrimination after the auction is completed and 

the seller’s name has been revealed, by measuring the variation in provision 

of buyer feedback. In addition, we measure how buyers pay and provide 

feedback by calculating how much time passes between the end of the auc-

tion and these respective actions. We also collect buyer characteristics. 

To our knowledge this is the first study to investigate discrimination in 

feedback and the effect of transient anonymity on discrimination in online 

market auctions. Our results indicate that an anonymous username can create 

buyer discrimination post-auction, in the provision of feedback. Among 

sellers with anonymous usernames, we find evidence of buyer discrimina-

                                                      
4 Usernames without and with disclosure of names are both common. A data set collected 

from the same market a year before the experiment showed that 50% of the accounts con-

cealed their real name in the username (see Table A1 in appendix). 
5 Statistics Sweden and other Swedish authorities do not use the concepts of race or ethnicity; 

data are collected by country of birth and citizenship. We therefore employ the concept of 

foreignness. In this study, foreignness relates to whether or not the name sounds foreign from 

a Swedish perspective (see section 3, Design of the study). 
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tion; foreign male sellers receive a smaller amount of feedback than non-

foreign female sellers. This effect is not present among groups of sellers with 

non-anonymous usernames. The discrimination seems to be driven by wom-

en buyers, both foreign and non-foreign. Unlike most previous studies we 

find no or little evidence of customer discrimination in willingness to pay, 

independent of whether or not the username is anonymous. 

In contrast to offline commerce, the foundation of online commerce such 

as auctions can be described as anonymous; interactions with little or no 

intrinsic motivation to trust or behave reciprocally. An online auction such 

as eBay can be described as a trust game. The seller posts an offer, including 

a description of the item and its condition, along with a starting bid. A poten-

tial buyer places a bid, indicating their trust as willingness to pay for the 

item. Upon receipt of the money the seller is supposed to send the item to the 

buyer, of sound quality and with no delay. The buyer has to trust the seller to 

send the item (Bolton et al 2004). On eBay, which is the world’s largest 

online marketplace, 89% of all interactions are one-shot. Thus, in compari-

son to offline transactions, these transactions typically rely less on long-term 

economic relationships (e.g. Resnick and Zeckhauser, 2002). Online trading 

also lacks the usual means of building trust; a buyer cannot inspect the prod-

uct before bidding, or shake hands with the seller. As a substitute, internet 

marketplaces have implemented publically displayed reputational systems; 

that is, feedback systems (e.g. Bolton et al 2004; Bolton et al, 2008). These 

systems provide the interacting parties with a means of building up reputa-

tion by proving feedback ratings on each other’s performance. Since provid-

ing feedback is voluntary, it can be seen as an act of reciprocity (e.g. 

Dellarochas et al 2003). 

Feedback systems seem to increase trust (e.g. Bolton et al 2012). Fur-

thermore, sellers with good reputations are more likely to trade their goods 

and receive a price premium (e.g. Lucking-Reiley et al. 1999; Resnick and et 

al 2006). Feedback is of economic importance to the seller; more feedback 

implies an increased chance of selling and a greater willingness to pay 

among buyers (e.g. Jian et al 2010). In this environment, devoid of personal 

information, small social cues such as names indicating group belonging can 

affect behavior such as an entry or a bidding decision online. With a feed-

back system, this may be even more pronounced when the seller is new. 

The online marketplace is an ideal area for studying discrimination, since 

it can be controlled more precisely than offline economic interactions, re-

garding for example structure and anonymity between trading partners. In 

the examples mentioned earlier, discrimination came from employers, land-

lords, or salespersons. However, in this study we investigate discriminatory 

behavior arising from the customers (i.e. from the buyers). Customer dis-

crimination has been investigated offline as well as online. In several mar-

kets there is evidence of customer price discrimination based on group be-

longing of the seller: when selling baseball cards (e.g. Andersen and 
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LaCroix, 1991; List, 2004)
6
, in tipping taxicab drivers (e.g. Ayres et al, 

2011), and in restaurant tipping (e.g. Lynn et al, 2008). Customer discrimi-

nation also prevails online; Ayres et al (2011) found clear price discrimina-

tion against dark-skinned sellers when studying the market for baseball cards 

on eBay. This finding was corroborated in non-auction online markets in the 

USA, in a study by Doleac and Stein (2010) on the sale of iPods. However, 

this result was only present in less competitive markets. Przepiorka (2012) 

conducted a study on eBay using Turkish and German male usernames to 

explore discrimination in willingness to pay. Turkish seller names elicited 

lower prices in comparison with German seller names when selling DVDs 

and USB sticks. This study also finds that discrimination is only present 

when competitive pressure is low.
7
 

In the field of behavioral economics and psychology, there have been a 

number of investigations of differential treatment in situations resembling 

the online auction situation, using a trust game in lab or field experiments 

(see the review by Ostrom and Walker [eds], 2005). Some studies found 

evidence of discrimination in trust and reciprocity as a result of belonging to 

a minority (e.g. Fershtman and Gneezy, 2001; Buchan et al, 2002; Johans-

son-Stenman et al, 2008), while other studies did not (e.g. Bouckaert and 

Dhaene, 2004; Glaeser et al 2000)
8
. Fershtman and Gneezy (2001) investi-

gated both dimensions, and found that discrimination in trust was only de-

pendent on ethnicity among males. However, they found no ethnic discrimi-

nation in reciprocity. Moreover, a literature review by Croson and Gneezy 

(2009) revealed that most studies have either found no gender differences, or 

concluded that men are more trusting and women more reciprocal. However, 

there is also evidence pointing in the opposite direction (e.g. Bellemar and 

Kröger, 2007). 

In sum, the empirical literature on customer discrimination and discrimi-

nation in trust seems to point towards buyers either having a (dis)like for a 

particular group; that is, taste-based discrimination (Becker, 1957), or a gen-

eral social custom sustaining discrimination (Akerlof, 1980). However, it is 

often hard to rule out statistical discrimination (Arrow, 1973; Phelps,1972). 

                                                      
6 Livingstone and List (2010) also conducted a similar study of the baseball card market 

online. They focused on seller discrimination, but also found evidence for buyer discrimina-

tion.  
7 Shohat and Much (2003) did not find price discrimination between German and Turkish 

sellers. However, the study by Przepiorka (2012), which included a replication of this study, 

did find price discrimination. Nunely et al (2011) also used names as a signal, and found that 

discrimination by race of the seller in willingness to pay decreased with increased market 

competition. They applied a “racial categorization” to the products sold, relating to the au-

thors’ prior beliefs concerning the expected relative rates of bidding activity by race, to inves-

tigate the source of the discrimination. We believe that this method involves problematic 

assumptions. 
8 Johansson-Stenman et al (2008) found that there was no discrimination in trust based on 

religion when using a trust game, but that differences were present when asking questions 

regarding trust in a survey. 
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The market in our study include enough buyers and sellers that buyers with a 

dislike of a particular group can choose not to bid on a seller’s item based on 

the seller’s username, among the non-anonymous seller groups. This is not 

possible among the seller groups with anonymous usernames.
9
 After the 

money and item has been sent, the buyers provide feedback to the sellers. All 

sellers act in exactly the same way, which only leaves room for taste-based 

discrimination. Conversely, discrimination in terms of willingness to pay can 

also include statistical discrimination. 

The rest of this article proceeds as follows. Section 2 describes the fea-

tures of eBay and section 3 outlines our experimental design. Section 4 pre-

sents our hypotheses, section 5 reveals the data set we collected, and section 

6 presents our results and further analysis. Finally, section 7 comprises a 

discussion of the results. 

Buying and selling on eBay  

The vast majority of interactions between buyers and sellers on eBay are 

unique and anonymous. Swedish eBay is mainly a consumer to consumer 

business, and is not dominated by small businesses; eBay account holders 

are usually both sellers and buyers. Buying and selling on eBay involves a 

sealed-bid second-price auction, where the winner pays the second-highest 

bid (plus a minimum bidding increment).
10

 When the auction is closed, eBay 

sends an email disclosing the names and email addresses of the seller and 

buyer to each other, so they can establish contact. Next, the buyer transfers 

the money for the item and the pre-specified delivery costs; when the seller 

receives the money, they ship the good to the buyer. Finally, both buyers and 

sellers can optionally rate the experience as positive or negative, write a 

short comment, and rate the experience on a scale from 1 to 5.
11

 The buyer 

and seller have 60 days after an auction has ended to use the feedback sys-

tem. All ratings are immediately displayed publically on the seller’s and 

buyer’s eBay profile page. Before the seller or buyer receives ten unique 

ratings, the account will be publically displayed as “new” to the market. 

                                                      
9 Slonim and Guillen (2010) conducted a trusted game with and without the possibility of 

selecting partner by gender. Participants who were able to select were found to trust the oppo-

site gender more. 
10 The bidder states a reservation price, and eBay uses this maximum price to bid for the user 

by proxy. As more buyers submit their reservation prices, the bid rises by the minimum in-

crement until the second highest reservation price is surpassed. This structure has sometimes 

been shown to encourage last-minute bids (Roth and Ockenfels 2002), though eBay instructs 

buyers to avoid bidding at the last minute. 
11 The buyer is asked to rate the seller in four different categories: whether the item is as 

described, communication, shipping time, and shipping and handling charges. The seller only 

rates the buyer in one category: time until payment. eBay allows an average total across these 

categories to be publically available. Average grades on eBay are generally high, with very 

little variation, and rarely fall below an average of 4.5.  
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After ten ratings, eBay displays an average total grade, and the account 

holder is no longer described as new. However, previous literature has found 

that five ratings are enough to learn the rules of the eBay auction and feed-

back system. Hence, it seems only to take five ratings not to be treated as 

“new” on the market (see for example Jian et al 2010). 

Design of the study  

Swedish eBay requires each account to be connected to a Swedish social 

security number, and so all buyers and sellers are registered by the Swedish 

tax authorities as living in Sweden. We therefore collaborated with a group 

of sixteen individuals who were asked to create new eBay seller accounts in 

their names, for us to manage.
12

 We also created Hotmail accounts using 

these names, in order to provide payment information to buyers. The names 

of the sellers we collaborated with were categorized by gender and by 

whether or not the name sounded foreign. Our non-foreign sellers all had 

patronyms as surnames (ending with -son) and common Swedish first 

names. Patronyms are the most common type of Swedish surname.
13

 To 

construct the group of sellers with foreign names, we asked a sample of 

twenty students at Stockholm University to match full names (first names 

and surnames) of potential sellers to a gender and a region (coded into six 

regions according to Statistics Sweden: Latin America and South America, 

the Middle East and North Africa, EU15+
14

, the rest of Europe, the rest of 

Asia, and the rest of Africa). We only collaborated with sellers whose names 

were correctly matched by all twenty students to the relevant gender and to 

the region of the Middle East and North Africa. This is a similar process to 

the categorization of names used by Arai et al (2011). Arai and Thoursie 

(2009) have previously found a high positive correlation between a judg-

ment-based regional coding of names and the actual regions of birth, indicat-

ing that identifying the region of birth by observing an individual’s name is 

relatively straightforward. 

We asked half of our sellers to create usernames consisting of their real 

first names (non-anonymous usernames), and the other half to create 

usernames consisting of their initials (anonymous usernames). The 

usernames included only the first name and not the surname, since this is a 

common feature of usernames (see for example Przepiorka, 2012). With the 

three treatment dimensions of anonymity of username, gender, and foreign-

ness, the study consists of eight groups in total, with two seller names in 

                                                      
12 The experiment was approved by a committee vetting the ethics of research involving 

humans (EPN Stockholm, 19 October 2011).  
13 Statistics of all first names and surnames of Swedish citizens are available at Statistics 

Sweden.  
14 The category EU15+ includes member states of the European Union, Switzerland, Norway, 

Island, North America, Australia, and New Zeeland. 
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each category. The full list of seller categories is given in Table 1. 

 

Table 1. The eight seller name categories.* 
Non-anonymous seller names Anonymous seller names 

  

Male foreign-sounding names Male foreign names 

Male non-foreign-sounding names Male non-foreign names 

Female foreign-sounding names Female foreign names 

Female non-foreign-sounding names Female non-foreign names 

*The list of seller names used in the study can be found in Table A2 in the appendix. There 

two are names in each category. 

 

The sellers all sold cinema vouchers. A cinema voucher is a homogeneous 

good where the price and quality are common knowledge, implying a good 

internal validity. These vouchers are commonly given as presents between 

individuals and from employers to employees; they are bought and sold of-

fline as well as online. All buyers face the risk of fraud, such as the voucher 

having already been used, as well as bad seller conduct, such as the seller 

providing the good late. In this study, however, there was little risk of re-

ceiving the good in a poor quality. Trust in this experiment therefore related 

more to risk of fraud and seller misconduct than to receiving a good of lower 

than expected quality. Compared to the online baseball card market used in 

Livingstone and List (2010), for example, with hundreds of thousands of 

ongoing auctions, the market for cinema vouchers on Swedish eBay seems 

to be rather small. In August a year before the experiment, there were on 

average 70 ongoing auctions each day; the same number of ongoing auctions 

as during our experiment. 

The experimental procedure 

Four sellers, two from the anonymous seller group and two from the non-

anonymous group, placed vouchers sequentially on the market every day. 

Two auctions started before lunch and two in the afternoon.
15

 Each auction 

placed two vouchers on sale each time, as this was the most common num-

ber of vouchers auctioned in this market. We also used a standard presenta-

tion of the vouchers, and randomly employed one out of three commonly 

used pictures of cinema vouchers as well as one of three standard voucher 

descriptions. The lowest bid was set to 1 SEK. When the bidding started, the 

only information available to potential bidders was the seller’s username and 

previous feedback. All of our sellers started as new, with no previous feed-

back ratings.
16

 When each auction closed, the real names of the buyers and 

                                                      
15 The starting times, before and after lunch, were also randomly chosen (before lunch: be-

tween 07:00 and 12:00, and after lunch: between 13:00 and 20:00). We used five days as the 

length of the auction, as this was the average length of an auction in this market. 
16 The number of feedback ratings became endogenous during the experiment. In the analysis, 

we control for whether the seller is new or experienced before the auction ended.  
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sellers were revealed in an email sent by eBay, but only to each other.
17

 We 

then sent an email to the winning buyer with payment instructions, using a 

standardized text. No email correspondence was initiated before an auction 

was closed. As with most transactions on Swedish eBay, we used bank-to-

bank transfers as the method of payment.
18

 The same day as the payment 

was registered, we sent the vouchers to the buyer through the regular post. 

After an auction has closed, the buyer and seller can rate each other’s be-

havior. According to Jian et al (2010), the buyers are first to provide feed-

back 85% of the time, and the majority of buyer feedback is provided rather 

quickly or not at all. We therefore rated the buyer as soon as the buyer had 

rated us as a seller. In order to capture buyers who only provide feedback 

after the seller does so, we gave feedback to any remaining buyers after ten 

days, provided that payment had been made.
19

 A recent article confirmed 

that, on average, a well-behaved seller receives feedback after ten days (Ca-

bral and Li, 2012). When our sellers rated the buyers, we provided a com-

mon feedback: a positive rating, a grade point of 5, and a brief standardized 

positive comment. Hence, auctions were carried out using the same seller 

conduct across categories, all acting as perfect sellers. The buyers were not 

aware of being part of an experiment. Figure 1 in the appendix displays a 

screenshot from one of our sellers’ publically available accounts, taken from 

approximately the middle of the experiment. 

We measured discrimination in willingness to pay, and in provision of 

feedback.
20

 To explore the possible effect of anonymity or information avail-

ability when entering an auction, we analyzed discrimination in the provision 

of feedback for non-anonymous and anonymous seller groups separately. In 

addition, we assessed how the buyers paid and provided feedback by meas-

uring the number of days to the respective actions once the auction had end-

ed. We also explored the source of the potential discrimination by looking at 

the buyers’ characteristics, namely the gender and foreignness of the buyer’s 

name. We categorized buyers’ names by employing a similar procedure as 

that used for the sellers’ names. We asked three of our sellers to match the 

list of buyer names to gender and region. We also asked whether they per-

ceived the name as sounding foreign or not. In the main analysis, we have 

categorized the results according to the question of whether the name sounds 

foreign or not.
21

 

                                                      
17 In addition to real names, addresses are also disclosed when the auction ends. We exoge-

nously imposed addresses from the same local area to keep everything constant across name 

groups apart from the names themselves.  
18 We created different account numbers, in case a buyer bought from more than one of our 

sellers. 
19 On ten occasions, the buyer provided payment after ten days. These buyers did not receive 

feedback until they had paid. Inclusion and exclusion of these buyers in the analysis do not 

lead to qualitative differences in the results.     
20 Negative ratings are very rare in general, and in the experiment we acted as perfect sellers.  
21 To investigate whether buyer discrimination is an in-group behavior based on the percep-

tion of the name being connected with the region of the Middle East and North Africa, we 
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Hypotheses and summary of results 

Arai et al (2011) have shown that when gender and foreignness interact, 

foreign men in Sweden is the group which fares the worst. Moreover, 

Fershtman and Gneezy (2001) found that ethnic discrimination in trust was 

present only among men. We therefore use male sellers with foreign-

sounding names as the reference category in the regressions. The interaction 

of gender with foreignness is analyzed by comparing the outcome between 

each name category. Discrimination is also analyzed separately for anony-

mous and non-anonymous usernames. Table 2 provides a summary of our 

hypotheses and results. 

Anonymity and discrimination 

This study investigates a particular good with common value and quality, 

thus reducing the risk of bad quality. The requirement for a social security 

number also reduces the risk of fraud. Previous studies with similar products 

have revealed price discrimination (e.g. Ayres et al, 2011; Nunely et al, 

2011; Doelac and Stein, forthcoming; List and Livingstone, 2010; 

Przepiorka, 2010). We expect to find discrimination in willingness to pay, 

with foreign male sellers receiving the lowest pay (in the non-anonymous 

group). We do not expect to find discrimination among the anonymous 

group. 

Fershtman and Gneezy (2001) found no ethnic discrimination in reci-

procity, and Buchan et al (2002) found that individuals were not preferential-

ly trustworthy towards either gender. If the buyer has information about the 

seller when entering an auction, the buyer can choose to base their entry and 

payment decisions on this. This possibility of self-selection can make the 

buyers less inclined to employ differential treatment in the provision of 

feedback when the auction has ended, compared to when there is no room 

for self-selection (when the username gives the buyer no information about 

the seller). For the seller categories with non-anonymous usernames, we 

expect little or no differential treatment in the provision of feedback. How-

ever, if buyers (dis)like or have a prejudice against a specific group, and are 

only exposed to information after having interacted with a seller from this 

specific group, it may trigger differential treatment in the provision of feed-

back. In the work of Areys et al (2011) with customers who could not choose 

their taxicab driver, evidence emerged of discrimination against Afro-

American taxicab drivers in terms of tipping. For the seller categories with 

anonymous usernames, we expect differential treatment in the provision of 

feedback, with male sellers with foreign-sounding names receiving the low-

est share. 

                                                                                                                             
categorized buyers’ names as being foreign to those that are matched with this region. All our 

results stay qualitatively the same when employing this categorization of buyer names. 
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In addition, we measured the time elapsed between the end of the auction 

and payment/feedback, conditional on having paid or having provided feed-

back (reciprocated). We have no expectations regarding the impact of anon-

ymous names on discrimination in these two variables. 

 

Table. 2. Summary of hypotheses and results. 
Variable Group studied Hypothesis* Results Hypothesis 

supported? 

Willingness to 

pay 

Non-anonymous  MFS<MNS MFS≤MNS Yes 

  MFS<FNS 

MFS<FFS 

MFS=FNS 

MFS=FFS 

No 

No 

Share of feed-

back 

Non-anonymous MFS≤MNS MFS=MNS Yes 

  MFS≤FNS 

MFS≤FFS 

MFS=FNS 

MFS=FFS 

Yes 

Yes 

 Anonymous 
MFS<MNS MFS≤MNS Yes 

  MFS<FNS 

MFS<FFS 

MFS<FNS 

MFS=FFS 

Yes 

No 

MFS=male foreign-sounding name, MNS=male non-foreign-sounding name, FFS=female 

foreign-sounding name, FNS=female non-foreign-sounding name. In the results column, = 

indicates that the hypothesis of a difference could not be rejected in a regression with and 

without additional control variables, and ≤ indicates that the hypothesis was rejected with 

borderline significance in a regression without additional control variables. 

*Regarding other comparisons between pairs of name categories we have no prior. Results are 

provided in the appendix. 

Data 

The study was carried out between 30 April and 30 August 2012 in the mar-

ket for cinema vouchers on Swedish eBay. We conducted a total of 461 auc-

tions. Interacting more than once may influence trust and induce dependence 

between observations, so we exclude all but the first interaction between 

each buyer and seller.
22

 We also exclude 15 observations which involved 

communication problems with the buyer. In total, our data set comprises 426 

observations. We are interested in investigating whether the anonymity of 

the username affects discriminatory treatment between seller categories be-

fore and after the real names are revealed. We therefore separate the analysis 

                                                      
22 This occurred only 20 times, and so more than 95% of our interactions were one-shot. This 

is in line with previous literature (Resnick and Zeckhauser, 2002).  
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for these two main groups: sellers with anonymous usernames and sellers 

with non-anonymous usernames. 

Table 3 shows a summary of our four main variables together with the 

buyers’ characteristics. The average price of two vouchers is 140 SEK, or 

approximately 70% of the original price. In all, 70% of our paid auctions 

receive feedback, and all feedback received is positive. The buyers in our 

data set are heterogeneous with respect to gender, foreign-sounding names, 

residential area, and previous feedback. 

 

Table 3. Summary statistics. 
Variables Mean Sd N 

Price 140.18 10.70 426 

Number of pieces of feedback* 0.70 0.46 405 

Days to payment 2.31 2.59 405 

Days to feedback 8.52 10.06 287 

Female buyer 0.49 0.50 426 

Buyer has foreign-sounding name 0.35 0.48 426 

Big-city buyer 0.49 0.50 426 

New buyer** 0.20 0.40 426 

Buyer has negative feedback*** 0.32 0.47 426 

* Feedback is only counted if the auction rendered a payment. 

** 1 if the buyer has 5 or fewer pieces of feedback at end of auction, 0 otherwise. 

*** 1 if the buyer has at least 1 piece of negative feedback at end of auction, 0 otherwise. 

Results 

Throughout the analysis, we use ordinary least squares regressions.
23

 All 

regressions are presented using dummies for each seller group, with and 

without additional control variables. The additional control variables are 

whether or not the buyer is female and whether or not the buyer has a non-

foreign-sounding name, as well as a set of variables previously shown to be 

important in the outcomes of auctions on eBay. These variables include 

whether the buyer and seller are new to eBay, the buyer’s previous amount 

of feedback, whether the buyer has received at least one piece of negative 

feedback, whether the buyer lives in a big city or not, and day fixed effects. 

                                                      
23 We also altered the specifications of the regressions; for willingness to pay and time to 

feedback, we also ran Tobit regressions (lower limit set to 115 and upper limit set to 175; and 

lower limit set to 0 and upper limit set to 60 respectively), and for share of feedback we also 

ran a logit regression. This does not qualitatively change our results.  
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Discrimination in willingness to pay 

The regressions displayed in Table 4 are carried out on the sellers with non-

anonymous usernames. In contrast to many other studies of discrimination, 

offline as well as online, we find little or no evidence of discrimination by 

name category in willingness to pay, measured as the price paid by the buy-

er, among the non-anonymous seller groups. On average, all groups seem to 

receive 140 SEK for two vouchers. Point estimates indicate less favorable 

pay for male sellers with foreign-sounding names compared to all other 

groups, but this is not significant. When including additional controls, a bor-

derline effect occurs. Male sellers with foreign-sounding names seem to 

receive 3.3 SEK less for the same product compared to male sellers with 

non-foreign-sounding names (p=0.08). However, on further investigation by 

comparing the group of male foreign-sounding sellers with all other seller 

categories, this discrimination disappears (p=0.21).
24

 

 

Table 4. Willingness to pay.* 
 Non-anonymous Non-anonymous 

VARIABLES 1 2 

   

Male non-foreign seller name 2.009 3.334* 

 (2.022) (1.820) 

Female non-foreign seller name 1.180 1.463 

 (1.977) (1.773) 

Female foreign seller name 2.169 2.364 

 (1.897) (1.707) 

   

Additional controls No Yes 

   

Observations 217 217 

R-squared 0.005 0.255 

Robust t-statistics in parentheses.*** p<0.01, ** p<0.05, * p<0.1. Standard errors are clus-

tered on buyer username. 

*The regression is performed on sellers with non-anonymous usernames, when selection into 

auction by name is possible. 

 

There is no discrimination among the anonymous seller groups. To compare 

whether there are general differences between having an anonymous or non-

anonymous username, we test whether willingness to pay differs between the 

groups. We find no significant difference (see Table A3 in the appendix).
25

 

                                                      
24 We also conduct a sample size analysis comparing willingness to pay between male sellers 

with foreign-sounding names. We would need 979 additional auctions to reach a significant 

difference, assuming 80% power. Calculating the effect size for this borderline discrimina-

tion, the proportion of the variance attributed to this effect taking the error size into account is 

0.018. 
25 To make sure that willingness to pay does not change for a particular name category, we 

also compared each seller category which revealed their name with a baseline constructed 
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Additionally, the share of buyer characteristics is similar between the anon-

ymous and non-anonymous groups (see Table A4 in the appendix). 

Being a new seller (having less than 5 pieces of feedback) has a clear neg-

ative effect on willingness to pay. This corroborates previous literature, and 

indicates that receiving feedback has a clear economic impact for the seller 

on eBay. A new seller receives on average 11 SEK less than an experienced 

seller (p<0.01). Results for additional variables and comparisons between 

other seller categories are given in Table A6 in the appendix. 

Differences in the seller’s level of experience can be important in terms of 

discrimination. There is, however, no reason to believe that experience has 

different implications for sellers with anonymous and non-anonymous 

usernames. During the experiment, the feedback the sellers received from 

the buyers became endogenous. We have too few observations to compare 

willingness to pay between all seller categories at each feedback level. In the 

regressions, we control for being an experienced seller or not, using a varia-

ble that take the value 1 if the seller has 5 or fewer pieces of feedback, and 0 

otherwise. Increasing the number of pieces of feedback from 5 to 10 margin-

ally strengthens the discrimination against male foreign-sounding sellers in 

regression 2. Discrimination in willingness to pay seems to be dependent on 

the number of pieces of feedback the seller has, but this relationship do not 

appear to be linear. 

Discrimination in share of feedback 

Regressions 1 and 2 in Table 5 show that the share of feedback is constant 

across seller name categories when the names are present in the usernames 

(non-anonymous). Feedback is measured as 1 if the buyer provided feed-

back, 0 otherwise. Regressions 3 and 4, on the other hand, indicate differen-

tial treatment by seller categories. In terms of average differences, there is 

borderline significance between male sellers with foreign-sounding names 

and female sellers with non-foreign-sounding names (regression 3: p=0.07). 

When control variables are included, male sellers with foreign-sounding 

names receive less feedback compared to both male and female sellers with 

non-foreign-sounding names (regression 4; males: p=0.04; females: 

p=0.02).
26

 Table A7a in the appendix gives results regarding controls such as 

buyer characteristics, and comparison between other seller categories. 

 

                                                                                                                             
from the average willingness to pay from all groups which conceal their names. We do not 

find any significant differences (see Table A5 in the appendix). 
26 Calculating the effect sizes; the proportions of the variance attributed to this effect taking 

the error size into account are 0.024 and 0.029 for male and female sellers with non-foreign-

sounding names, respectively. 
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Table 5. Share of feedback. 
 Non-

anonymous 

Non-

anonymous 

Anonymous Anonymous 

VARIABLES 1 2 3 4 

     

Male non-foreign seller 

name 

-0.084 -0.061 0.109 0.126** 

 (0.090) (0.049) (0.091) (0.062) 

Female non-foreign seller 

name 

-0.047 0.043 0.160* 0.133** 

 (0.091) (0.058) (0.088) (0.059) 

Female foreign seller name -0.028 0.023 0.060 0.036 

 (0.085) (0.053) (0.092) (0.061) 

     

Additional control variables No Yes No Yes 

     

     

Observations 206 206 198 198 

R-squared 0.004 0.660 0.017 0.578 

Robust t-statistics in parentheses.*** p<0.01, ** p<0.05, * p<0.1. Standard errors are clus-

tered on buyer username. 

 

Buyers can provide feedback before or after the seller provides feedback (i.e. 

before or after ten days). In the first case, buyers run the risk of receiving 

negative feedback from sellers, and in the second buyers run no such risk. 

We ran the four regressions from Table 5 separately for buyers providing 

feedback before the sellers provide feedback, and vice versa. The pattern is 

qualitatively the same for both types of buyers. The number of pieces of 

feedback the seller has does not seem to relate to the share of feedback given 

by buyers. Hence, in our sample the level of experience of a seller do not 

affect the share of feedback provided by buyers (p=0.895). Figures are given 

in Tables A7b-c in the appendix. 

Probing further into buyer characteristics to discover what type of buyer 

groups may drive this discrimination, we separated regressions 3 and 4 based 

on buyer gender and whether or not the buyer has a foreign-sounding name. 

In contrast to other studies, we find that this discrimination is only present 

among women (regardless of name category) and not among men; see Table 

A7d in the appendix. 

Days to payment and days to feedback 

We also measure whether the manner in which buyers show trust, measured 

as days to payment from the day the auction ended, differs between seller 

categories. A total of 21 buyers did not pay at all, and these are equally dis-

tributed across seller categories. We find no differences in time to payment 

by seller category among the buyers facing non-anonymous sellers. On aver-

age, all groups receive payment after just over 2 days. However, we  find 

differences among the buyers who face the anonymous name categories; 
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male sellers with foreign-sounding names receive payment approximately 1 

day faster than female sellers with foreign-sounding names (regression 3: 

p=0.02; regression 4: p=0.02; see Table A8a in the appendix).  A quick re-

sponse can be interpreted as being either negative or positive; it may, for 

example, imply that the buyer wants to end the interaction as quickly as pos-

sible. Therefore we additionally run regressions separately for buyers who 

provided feedback and those who did not (among the anonymous seller 

group). The discriminatory behavior in Table 6 is only present among buyers 

who did not provide feedback, indicating that the buyers wish to leave the 

interaction as fast as possible (see Tables A8b-c in the appendix). 

We also measure whether buyers differed in terms of reciprocation, meas-

ured as days to feedback. To our knowledge, time to feedback has not been 

explored in previous literature and this section is therefore more or less ex-

ploratory. The number of days until feedback is measured from the day on 

which the auction ends.
27

 We find that discrimination between seller catego-

ries occur when sellers employ anonymous usernames. Male sellers seem to 

receive feedback faster than female sellers with foreign-sounding names 

when control variables are included (p=0.05; see Tables A9a-b in the appen-

dix). One reason for providing feedback late or at the last minute could be 

because a buyer (or seller) wants to leave negative feedback while minimiz-

ing the risk of retaliation. We only receive positive feedback. Even if this 

discrimination can be hard to interpret, the results show that using anony-

mous names may lead to differentiation in how the buyers treat seller catego-

ries.  

To summarize, in contrast to many previous studies we only find little ev-

idence of customers’ willingness to pay being dependent on the gender and 

foreignness of the seller’s username. However, we do find that anonymity of 

username affects the differential treatment by gender and foreignness in 

post-auction behavior. When employing anonymous usernames, we find that 

male sellers with foreign-sounding names receive less feedback than non-

foreign female sellers. This pattern is not present among groups of sellers 

with non-anonymous usernames. This is further found only among female 

buyers, not among men.  

Further analyses 

Discrimination in willingness to pay seems to be dependent on the number 

of pieces of feedback the seller has received, and this relationship does not 

appear to be linear. To further investigate the relationship between experi-

ence and discrimination, we run all the regressions including interactions of 

being a new seller in all the respective seller categories. All seller categories 

receive better pay when they are experienced. The provision of feedback, on 

                                                      
27 We also measured the number of days to feedback starting from the day of payment, and as 

hours to feedback. These measures provide qualitatively the same results.  
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the other hand, does not seem to depend on experience, for any of the seller 

groups. Looking further into the variable new seller, we find that it took 

approximately the same number of auctions for all seller categories to re-

ceive five pieces of feedback, both for anonymous and non-anonymous sell-

er groups. 

Several studies have shown that increased competition in online markets 

decreases price discrimination (e.g. Ayres et al, 2011; Nunely et al, 2011; 

Doelac and Stein, 2010; List and Livingstone, 2010; Przepiorka, 2010). 

Compared to the baseball card market in the U.S., for example, the market 

for cinema vouchers in Sweden is small. On the other hand, there seem to be 

more buyers than sellers in this market, which creates competition among 

buyers that could potentially explain our findings of little discrimination in 

willingness to pay.
28

 A large market share could also potentially explain why 

we find no discrimination. We did not continuously estimate the size of the 

market share we had each day, but we do not seem to affect the market price. 

The average price for two cinema vouchers in August 2011 was 151 SEK, 

and the average price our sellers received during August 2012 was 149 SEK. 

We also collected prices from auctions ending a month after the experiment 

closed; the average price for two vouchers in September 2012 was 149 SEK 

(see Table A1 in the appendix). 

We probe deeper into the feedback by creating a variable defined as 1 if 

the buyer included a positive message with the feedback and 0 otherwise.  

Approximately 70% of all buyers provide a message. This does not differ by 

seller name category, irrespective of whether anonymous usernames are 

used. We also further investigate discrimination in feedback by constructing 

a variable describing the number of buyers who send an email which clearly 

signals distrust. A total of 15 buyers sent such an email, and these are dis-

tributed equally across seller names. 

A voucher is a homogeneous good where the price and quality are com-

mon knowledge, thus providing good internal validity. This potentially im-

plies a lower external validity for this study. The proportion of female buyers 

in our sample of buyers is the same as in the general population. On the oth-

er hand, we seem to have a large share of buyers with foreign-sounding 

names. We have no means of looking into the socio-demographics of our 

buyers. It is possible that customers buying cinema vouchers on eBay might 

care more about small sums of money and have more time compared to the 

general population. However, during April 2008 and March 2009, 62% of 

the Swedish population aged 17-64 bought goods online (see Statistics Swe-

den, 2010). Due to its potentially lower external validity we should be care-

ful not to draw direct inferences from this study to other settings and groups. 

Nevertheless, this study provides an interesting and important example of 

how anonymity can affect customer discrimination and the design can be 

employed with ease in future online research. 

                                                      
28 The vast majority of our sellers were one-shot, and we had on average 27 bids per auction.    
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Discussion 

In this experiment, we ask sellers with names varying by gender and for-

eignness to sell a homogenous good in an online auction, all acting identical-

ly and as perfect sellers. This setting, with a homogenous good and perfect 

seller conducts, can be viewed as a lower bound for interaction and potential 

distrust. Despite this we find some indications of buyer discrimination 

against foreign male sellers in willingness to pay. However, in contrast to 

most other previous studies this is only a marginal effect. More interestingly, 

this study presents a novel analysis in two respects; firstly we investigate 

discrimination in the feedback system, and secondly we investigate how 

transient anonymity, concealing gender and foreignness in the usernames, 

can affect buyer discrimination in feedback. We find evidence that employ-

ing anonymous usernames affects buyer discrimination in feedback, meas-

ured after the auctions have ended and names have been revealed by eBay. 

Male sellers with a foreign-sounding name receive less feedback than sellers 

with non-foreign-sounding names. This discrimination only occurs if the 

sellers’ usernames are anonymous; that is, if no information regarding gen-

der or foreignness was provided when the buyers entered the auctions. Inter-

estingly, this discrimination seems to be driven by female buyers with both 

foreign and non-foreign sounding names. In addition, we find that employ-

ing anonymous usernames also affect discrimination in time to payment and 

time to feedback. 

The fact that we find little evidence of discrimination in willingness to 

pay may be an indication that our study takes place in a perfect market 

where feedback is the most important determinant of the price. Nevertheless, 

a thick market containing sufficient numbers of buyers and sellers can allow 

for self-selection without affecting the price, which may explain why we 

find discrimination in feedback among the sellers with anonymous 

usernames. However, the buyer characteristics that we are able to measure 

seem to be similar between seller categories in the anonymous and non-

anonymous groups. Self-selection among buyers can be based on character-

istics other than those we measure, such as a taste against interacting with 

women and individuals with foreign names. This could possibly explain the 

differences in willingness to pay in less competitive markets which have 

been found by other studies using homogenous goods (e.g. Doleac and Stein, 

2010; Prezipiorka 2012). 

In most studies of online markets, the reputational feedback system is as-

sumed to have no bias. Our study indicates that the system may contain a 

bias when employing transient anonymity. The amount of feedback a seller 

has is of economic relevance, since it increases both the sales and the profit 

of the seller. Thus, there may be price differences between sellers of differ-

ent gender and foreignness among the group employing anonymous 

usernames. We are not able to explore this, due to data limitations. 

Our results on price and feedback in online auctions are similar to previ-
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ous findings on interviews and job offers in hiring, using transient anonymi-

ty (see Åslund and Nordström-Skans 2008; Bog and Kranandonk, 2011). In 

contrast with these studies, however, we find little discrimination in the first 

stage (in price); discrimination emerges only in the second stage (in feed-

back), and only in the case when buyers do not know the names of the sellers 

until after the auctions had ended. Hence, in our study, employing transient 

anonymity in online auctions seems to cause discrimination rather than pre-

vent it. 

Taking action against discrimination is perhaps easier online than offline; 

for example, by changing institutional settings such as the feedback structure 

and the information that buyers and sellers have to reveal before an auction. 

Reputation online spreads rapidly and at a low cost, using methods such as 

feedback systems. Besides bearing economic relevance within the market, 

feedback systems may have other important implications such as brand 

building, product development, and quality assurance (see Cook et al, 2009 

for a review). It is therefore of considerable importance to further the under-

standing of the mechanisms behind discrimination of gender and foreignness 

in online markets. Future research could vary the degree of anonymity, or 

offering different possibilities of assessing the quality of the product. 
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Appendix 

 
Table. A1: Summary of the market in August 2011, August 2012, and Sep-

tember 2012. 
 August 2011 August 2012 September 2012 

Average price 151.27 148.52 148.58 

Buyer negative* 0.54 0.32 0.23 

New buyer** 0.13 0.20 0.23 

Anonymous*** 0.45 0.50 0.59 

* 1 if buyer has at least 1 piece of negative feedback at end of auction, 0 otherwise. 

**1 if buyer has 5 or fewer pieces of feedback at end of auction, 0 otherwise. 

***1 if username is anonymous (does not contain any information about gender or foreign-

ness), 0 otherwise. 

 
Table A2. Full names and usernames of the sellers. 
Name Surname  Username Name category* 

Daniel Johansson daniel012 MNS, 1 

Tomas Larsson tomas012 MNS, 1 

Savas Calsikan Savasc MFS, 2 

Alireza Behtuoi alirezaB MFS, 2 

Pernilla Andersson pernilla04 FNS, 3 

Tone Johansson tone012 FNS, 3 

Khadra Seerar khadra01 FFS, 4 

Afamia Maraha Afamia FFS, 4 

Karl-Göran  Karlsson Kgka MNS, 5 

Fredrik Mattsson Frmat MNS, 5 

Hossein Ali hoal01 MFS, 6 

Tiglat Maraha tima01 MFS, 6 

Louise  Johanesson lojo01 FNS, 7 

Eva  Karlsson evka0 FNS, 7 

Fatima Nekshbandi fane01 FFS, 8 

Doaa Mohamed domo01 FFS, 8 

*Name categories: MNS=males with non-foreign names, FNS=females with non-foreign 

names, MFS=males with foreign names, FFS=females with foreign names. Categories 1-4 

reveal their names in their usernames, and categories 5-8 conceal their names. 
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Figure 1. Screenshot from a seller with an anonymous username. 

*When this screenshot was taken, domo01 had 18 unique pieces of feedback from previous auctions.  

 

Table A3. Summary of main variables, divided by anonymity (i.e. whether 

the buyer is able to select or not).  
 Non-anonymous  Anonymous  t-test 

Variables Mean Sd N Mean Sd N p-value 

Price 140.00 10.99 206 140.42 10.29 202 0.59 

Feedback 0.70 0.46 198 0.70 0.46 193 0.96 

Time to payment* 2.37 2.47 198 2.31 2.77 193 0.80 

Time to feedback** 7.83 8.90 137 8.90 10.71 133 0.36 

*Counted from the day the auction ended. 

** Counted from the day the auction ended. 
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Table. A4. Differences in buyer characteristics for non-anonymous and 

anonymous usernames.  
 Non-anonymous Anonymous t-test 

Variables Mean N Mean N p-value 

Female 0.56 217 0.44 209 0.052* 

Foreign-sounding name 0.34 217 0.36 209 0.628 

Big-city  buyer 0.49 217 0.48 209 0.914 

New 0.27 217 0.32 209 0.286 

Has negative feedback 0.34 217 0.29 209 0.277 

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

Table A5: Willingness to pay for different groups compared to baseline*. 
 Mean for group Baseline p-value 

MNS 140.64 140.38 0.874 

FNS 139.81 140.38 0.703 

MFS 138.63 140.38 0.225 

FFS 140.80 140.38 0.784 

MNS=males with non-foreign names, FNS=females with non-foreign names, MFS=males 

with foreign names, FFS=females with foreign names. 

* Baseline is the mean in the group with anonymous usernames. 

 
Table A6: Willingness to pay, additional control variables.  
 Non-anonymous p-value 

VARIABLES   

New seller -10.700 0.000 

Female buyer -1.681 0.259 

Non-foreign buyer 0.666 0.708 

Number of feedback of buyer  -0.003 0.034 

Buyer has negative feedback 1.948 0.263 

New buyer 1.567 0.358 

Big-city buyer 2.240 0.151 

Day effect 0.008 0.667 

Number of bids 0.004 0.933 

   

Willingness to pay, comparing the other name categories 

MNS vs. FNS 

MNS vs. FFS 

-1.871 

-0.971 

0.322 

0.632 

FNS vs. FFS 0.900 0.625 

   

MNS=males with non-foreign names, FNS=females with non-foreign names, FFS=females 

with foreign names. 
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Table A7a: Share of feedback, additional control variables.  
 Non-

anonymous 

p-value Anonymous p-value 

VARIABLES     

     

Feedback first 0.679 0.000 0.652 0.000 

New seller -0.042 0.453 0.008 0.895 

Female buyer -0.142 0.001 -0.005 0.921 

Non-foreign buyer -0.074 0.142 0.048 0.407 

Number of feedback 

of buyer 

0.000 0.021 0.000 0.399 

Buyer has negative 

feedback 

-0.082 0.119 0.014 0.822 

New buyer -0.138 0.003 -0.059 0.344 

Big-city buyer -0.051 0.250 -0.093 0.055 

Day effect 0.000 0.595 -0.000 0.715 

Number of bids 0.002 0.257 -0.002 0.087 

Price 0.002 0.384 -0.005 0.064 

     

Share of feedback, comparing the other name categories 

MNS vs. FNS 0.104 0.064 0.007 0.910 

MNS vs. FFS 0.083 0.100 -0.090 0.166 

FNS vs. FFS -0.020 0.723 -0.096 0.144 

MNS=males with non-foreign names, FNS=females with non-foreign names, FFS=females 

with foreign names. 
 
 

 

Table A7b: Share of feedback among buyers who provided feedback before 

the sellers provided feedback. 
 Non-

anonymous 

Non-

anonymous 

Anonymous Anonymous 

VARIABLES 1 2 3 4 

     

Male non-foreign seller name -0.084 -0.113 0.109 0.154* 

 (0.090) (0.092) (0.091) (0.086) 

Female non-foreign seller 

name 

-0.047 -0.030 0.160* 0.201** 

 (0.091) (0.087) (0.088) (0.084) 

Female foreign seller name -0.028 -0.055 0.060 0.031 

 (0.085) (0.083) (0.092) (0.092) 

Additional control variables No Yes No Yes 

     

Observations 206 206 198 198 

R-square 0.004 0.158 0.017 0.143 

Robust t-statistics in parentheses.*** p<0.01, ** p<0.05, * p<0.1. Standard errors are clus-

tered on buyer username. 
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Table A7c: Share of feedback among buyers who provided feedback after 

the sellers provided feedback. 
 Non-

anonymous 

Non-

anonymous 

Anonymous Anonymous 

VARIABLES 1 2 3 4 

     

Male non-foreign seller 

name 

-0.107 -0.130 0.201 0.253* 

 (0.135) (0.143) (0.136) (0.131) 

Female non-foreign seller 

name 

0.110 0.107 0.213 0.252* 

 (0.150) (0.132) (0.142) (0.140) 

Female foreign seller name 0.098 0.077 0.096 0.017 

 (0.149) (0.134) (0.129) (0.132) 

Additional control variables No Yes No Yes 

     

Observations 85 85 88 88 

R-square 0.039 0.416 0.034 0.197 

Robust t-statistics in parentheses.*** p<0.01, ** p<0.05, * p<0.1. Standard errors are clus-

tered on buyer username. 
 

Table A7d: Share of feedback, separately by female and male buyers. Non-

anonymous seller groups. 
     

VARIABLES Women Women Men Men 

     

Male non-foreign seller name 0.312** 0.249** -0.037 0.073 

 (0.140) (0.105) (0.117) (0.082) 

Female non-foreign seller name 0.256* 0.194* 0.078 0.104 

 (0.137) (0.101) (0.116) (0.071) 

Female foreign seller name 0.212 0.176* -0.104 -0.060 

 (0.132) (0.099) (0.137) (0.074) 

Additional control variables No Yes No Yes 

     

     

Observations 89 89 109 109 

R-square 0.065 0.629 0.019 0.596 

Robust t-statistics in parentheses.*** p<0.01, ** p<0.05, * p<0.1. Standard errors are clus-

tered on buyer username. 
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Table 8a. Number of days to payment. 
 Non-

anonymous 

Non-

anonymous 

Anonymous Anonymous 

VARIABLES 1 2 3 4 

     

Male non-foreign seller name -0.672 -0.542 0.714 0.637 

 (0.467) (0.477) (0.487) (0.435) 

Female non-foreign seller name -0.615 -0.560 0.580* 0.422 

 (0.549) (0.566) (0.340) (0.363) 

Female foreign seller name -0.351 -0.281 1.280** 1.382** 

 (0.534) (0.521) (0.567) (0.609) 

     

Additional control variables No Yes No Yes 

     

     

Observations 206 206 198 198 

R-squared 0.011 0.066 0.028 0.080 

Robust t-statistics in parentheses.*** p<0.01, ** p<0.05, * p<0.1. Standard errors are clus-

tered on buyer username. 
 

 

Table A8b: Time to payment, additional control variables. 
 Non-

anonymous 

p-value Anonymous p-value 

VARIABLES     

     

New seller -0.003 0.995 0.446 0.407 

Female buyer 0.548 0.092 0.406 0.301 

Non-foreign buyer -0.039 0.903 -0.049 0.897 

Number of feedback 

of buyer  

0.000 0.950 0.000 0.291 

Buyer has negative 

feedback 

0.422 0.240 -0.108 0.805 

New buyer 0.781 0.110 0.789 0.071 

Big city -0.279 0.362 0.566 0.097 

Day effect 0.004 0.219 0.006 0.243 

Number of bids -0.011 0.412 0.010 0.350 

Price -0.023 0.150 -0.004 0.871 

     

Time to payment, comparing the other name categories 

MNS vs. FNS -0.019 0.965 -0.215 0.670 

MNS vs. FFS 0.261 0.522 0.745 0.214 

FNS vs. FFS 0.279 0.591 0.960 0.106 

MNS=males with non-foreign names, FNS=females with non-foreign names, FFS=females 

with foreign names. 
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Table A8c: Time to payment, buyers who provided feedback vs. buyers who 

did not. 
 No feedback  Feedback  

VARIABLES     

     

Male non-foreign seller name 2.211 2.719* 0.194 0.103 

 (1.524) (1.617) (0.321) (0.348) 

Female non-foreign seller name 1.211 1.182 0.452 0.295 

 (0.744) (1.086) (0.382) (0.417) 

Female foreign seller name 2.961* 3.573** 0.510 0.430 

 (1.553) (1.750) (0.340) (0.365) 

Additional control variables No Yes No Yes 

     

Observations 59 59 139 139 

R-square 0.079 0.183 0.017 0.077 

Robust t-statistics in parentheses.*** p<0.01, ** p<0.05, * p<0.1. Standard errors are clus-

tered on buyer username. 
   
 

Table A9a. Number of days to feedback. 
 Non-

anonymous 

Non-

anonymous 

Anonymous Anonymous 

VARIABLES 1 2 3 4 

     

Male non-foreign seller name 0.670 1.629 4.178* 1.547 

 (0.382) (1.181) (1.948) (1.059) 

Female non-foreign seller name 4.031* 1.503 4.089* 2.118 

 (1.743) (1.072) (1.706) (1.371) 

Female foreign seller name 0.599 -0.887 3.189 2.589** 

 (0.478) (-0.794) (1.563) (2.012) 

     

Additional controls No Yes No Yes 

     

Observations 285 285 285 285 

R-squared 0.013 0.628 0.651 0.007 

Robust t-statistics in parentheses.*** p<0.01, ** p<0.05, * p<0.1. Standard errors are clus-

tered on buyer username. 
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Table A9b: Time to feedback, additional control variables. 
 Non-

anonymous 

p-value Anonymous p-value 

VARIABLES     

     

Feedback first -18.642 0.000 -21.248 0.000 

New seller 0.085 0.967 -0.188 0.881 

Female buyer -0.093 0.938 -1.330 0.210 

Non-foreign buyer -0.290 0.823 0.392 0.799 

Number of feedback 

of buyer 

0.000 0.815 -0.000 0.916 

Buyer has negative 

feedback 

-0.066 0.951 0.403 0.782 

New buyer 1.952 0.247 3.022 0.044 

Big city 0.688 0.548 2.489 0.057 

Day effect -0.006 0.543 0.013 0.325 

Number of bids -0.013 0.729 0.026 0.524 

Price -0.066 0.275 -0.022 0.681 

     

Time to feedback, comparing the other name categories 

MNS vs. FNS -0.125 0.945 0.571 0.32 

MNS vs. FFS -2.516 0.079 1.042 0.531 

FNS vs. FFS -2.391 0.089 0.471 0.795 

MNS=males with non-foreign names, FNS=females with non-foreign names, FFS=females 

with foreign names. 

 








