Experimental Economics (2022) 25:1299-1326
https://doi.org/10.1007/510683-022-09765-8

ORIGINAL PAPER

®

Check for
updates

Willingness to compete, gender and career choices
along the whole ability distribution

Thomas Buser’ - Noemi Peter? - Stefan C. Wolter3

Received: 19 February 2021 / Revised: 22 June 2022 / Accepted: 23 June 2022 /
Published online: 8 August 2022
© The Author(s) 2022

Abstract

We expand the scope of the literature on willingness to compete by asking how it
varies with academic ability and whether and how it predicts career choices at dif-
ferent ability levels. The literature so far has mainly focused on career choices made
by students at the top of the ability distribution, particularly in academic institutions.
We experimentally elicit the willingness to compete of 1500 Swiss lower-secondary
school students at all ability levels and link it to the study choice that students make
upon finishing compulsory school. Our analysis of the relationship between willing-
ness to compete and the study choice considers the full set of study options, includ-
ing the options in vocational education. We find that willingness to compete predicts
which study option high-ability students choose, not only among academic speciali-
zations but also among vocational careers, and, importantly, it also predicts whether
low-ability boys pursue upper-secondary education upon finishing compulsory
schooling. Our second main contribution is to systematically explore how willing-
ness to compete varies with academic ability. We find that high-ability boys, but not
girls, are substantially more willing to compete compared to all other children. As a
consequence, the gender gap in willingness to compete is significantly lower among
low-ability students than among high-ability students. Overall, our study highlights
that insights from the literature on willingness to compete are relevant for a broader
set of policy questions, populations and choices.
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1 Introduction

Individual differences in willingness to compete have attracted a lot of attention
in economics as a potential determinant of labor market outcomes. Starting with
Gneezy et al. (2003) and Niederle and Vesterlund (2007), many studies have used
incentivized experiments to measure willingness to compete, focusing in particular
on documenting gender differences. A growing number of studies link experimental
measures of willingness to compete to career choices (e.g. Buser et al., 2014; Reu-
ben et al., 2015). This literature, including a companion paper of ours (Buser et al.,
2017), tends to focus on selective samples of students from the top of the ability
distribution, such as (aspiring) university students.

In this paper we expand the scope of investigation by asking how willingness
to compete varies across different levels of academic ability and whether and how
it predicts career choices at different ability levels. Our comprehensive analysis
includes the full range of options available at the end of compulsory schooling.
Many of the most pressing issues in educational policy relate to choices made by stu-
dents at lower levels of academic ability which are plausibly linked to willingness to
compete. For instance, in many OECD countries, policymakers are concerned about
students at the low end of the ability distribution who are at risk of not obtaining an
upper-secondary education (OECD, 2012). For effective policies it is important to
understand which factors motivate struggling students (Heckman et al., 2012).! This
issue is not specifically about girls, which may explain why it received little atten-
tion so far in the traditionally gender-focused competitiveness literature. There is
also renewed international interest in vocational education including apprenticeship
programs (Bertrand et al., 2021; OECD, 2015; Symonds et al., 2011). Notably, large
differences in ambitiousness and expected salaries exist between career options in
the vocational sector. We examine whether the link between experimental competi-
tion choices and choosing more ambitious careers holds when vocational options are
included.

Our study is based on two data collection waves. In the first wave, we experimen-
tally elicited the willingness to compete of more than 1500 Swiss students from all
parts of the ability distribution while they were still in compulsory education. More
than one and a half years later, we conducted a second data collection wave so that
we can relate the experimental measure of willingness to compete to the choice of
post-compulsory education. We use our rich data and diverse sample to examine
several new questions.

! Policy reforms can easily backfire if policymakers do not understand students’ motivations. An illus-
trative example is the introduction of the GED program in the US. The GED test was supposed to give
people a second chance to get a qualification, but had the unintended consequence of increasing dropout
rates. Apparently, many students preferred this easier but lower-return option over high school gradua-
tion. See Heckman et al. (2012) for details.
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The first data collection wave enables us to examine how the gender gap in will-
ingness to compete varies with academic ability. One reason to expect ability to mat-
ter is that in the field, competitions are often organized for those who are at the
top of the ability distribution, meaning that high-ability students are likely more
exposed to, and therefore more comfortable with, competition.” While this may
make high-ability boys more inclined to compete than low-ability boys, the situation
is more complex for girls. According to psychologists, gender norms prescribe that
women should be modest (Smith & Huntoon, 2014; Budworth & Mann, 2010).> If
the modesty norm makes high-ability girls behave as if they were of lower ability,
the correlation between ability and willingness to compete will be weaker among
girls. We further contribute by measuring students’ willingness to compete in either
a Numbers task or a Letters task, which differ from each other in associated gender
stereotypes.* Our design therefore enables us to examine the variation of the gender
gap along the ability distribution not only in a standard, stereotypically male numer-
ical task, but also in a more stereotypically female task.

Our second data collection wave allows us to link the experimental measure of
willingness to compete to the study choice that students make upon finishing com-
pulsory school. Our analysis looks at the relationship between willingness to com-
pete and this study choice at all ability levels, and it considers the full set of study
options, including the options within vocational education. Previous studies linking
willingness to compete to study choices tend to use selected samples or consider a
limited set of study choices. Many studies focus on selective samples from the top of
the ability distribution, such as students in the academic track of high school (Buser
et al., 2014), college students (Reuben et al., 2017), or MBA graduates (Reuben
et al., 2015), and analyze a restricted set of choices that are specific to these groups.
Others examine more diverse samples but link willingness to compete to a binary
educational choice such as taking an academic exam (Zhang, 2012) or choosing the
academic track of upper-secondary education (Almas et al., 2016).°

2 In the educational context, many student competitions are targeted towards high-ability students. The
Swiss Coordination Centre for Research in Education lists competitions as one of the measures used in
gifted and talented education (see SCCRE, 2007).

3 In line with this, Mancuso et al. (2020) find a gender gap in self-promotion and Exley and Kessler
(2020) find that women describe their own performance at a test more modestly than equally performing
men, even after receiving full information about their absolute and relative performance.

4 There is a debate in the literature on the dependence of the gender gap in competitiveness on task
stereotypes. A number of studies found that the gender gap is present only in a numbers-based task but
not in a letters-based task, suggesting that the gap is driven by task stereotypes (Kamas & Preston, 2009;
Grofle & Gerhard, 2010; Shurchkov, 2012; Dreber et al., 2014; Boschini et al., 2014). However, others
found that the gap is similar across such tasks (Cardenas et al., 2012; Wozniak et al., 2014). The evidence
is mixed for non-cognitive tasks as well. Apicella and Dreber (2015) find gender gaps for a male task
(strength) and a neutral task (skipping rope), but not a female task (collecting beads). However, Sutter
and Glitzle-Riitzler (2014) find a gender gap in both a stereotypically male task (running) and a stereo-
typically female task (picking items from a basket).

> Furthermore, Flory et al. (2015) and Samek (2019) run field experiments recruiting people for real jobs
and find that compensation schemes which depend on relative performance deter women from applying
relative to men.
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In a companion paper (Buser et al., 2017), we show that the finding of a sig-
nificant relationship between willingness to compete and the specialization choices
of academic-track high school students in the Netherlands by Buser et al. (2014),
hereafter BNO, replicates in Switzerland. Since the sample of BNO consisted exclu-
sively of students from the academic track of secondary education, the companion
paper looks at a subsample of our dataset: those students who chose to continue
their education in academic high schools. That selective subsample is only about 17
percent of the whole sample. In the current paper, we use the whole sample which
enables us to look at the whole ability distribution and address our new research
questions.

We build on a large literature which uses incentivized experiments to measure
willingness to compete. In pioneering studies, Gneezy et al. (2003) find that men
react more strongly than women to competitive incentives and Niederle and Vester-
lund (2007) find that men are more likely to enter a competition than women. This
second result has been replicated many times (see Niederle, 2016; Niederle & Vest-
erlund, 2011; Croson & Gneezy, 2009 for surveys). Several studies have investigated
willingness to compete in the same age group as our sample or in younger children.®
While some of these studies have diverse samples that cover children from different
ability levels (e.g. Sutter & Glitzle-Riitzler, 2014; Almas et al., 2015), none of them
have systematically related the gender gap in willingness to compete to field data
on academic ability. A crucial insight from a policy perspective is provided by Alan
and Ertac (2019), who conduct a randomized educational intervention in compul-
sory schools and show that children’s competitiveness is malleable.

Our analysis yields two major findings which enhance our understanding of
individual and gender differences in willingness to compete and their relevance for
explaining career paths.

First, we find a strong relationship between academic ability and willingness to
compete in our incentivized choice experiment. Remarkably, the gender gap in will-
ingness to compete increases with ability because high-ability boys are substantially
more willing to compete than low-ability boys while the relationship between ability
and willingness to compete is flat for girls. Conditional on performance in the task,
girls at the highest ability level are 27 percentage points less likely to compete than
boys with comparable academic ability. This gap is only about 10 percentage points

6 Booth and Nolen (2012) find that girls from single-sex schools are as competitive as boys but Lee et al.
(2014) find no effect of random assignment to single-sex schools on the gender gap in willingness to
compete. Dreber et al. (2014) find a significant gender gap in a math but not a verbal task while Cardenas
et al. (2012) finds a significant gap in both tasks in Sweden but no gap in any of the tasks in Colombia.
Almas et al. (2015) find that the gender gap is not present any more when one looks at children with a
low socioeconomic background and Bartling et al. (2012) find that young children with health problems
are less willing to compete. Other studies have explored at what age the gender gap emerges. Sutter and
Glitzle-Riitzler (2014) elicit willingness to compete in a sample of three to 18-year olds and find that
the gender gap emerges as early as kindergarten. In contrast, Samek (2013) finds no gender difference
for pre-schoolers. Looking at the interaction of age and culture, Andersen et al. (2013) find that girls in
a patriarchal society become less competitive around puberty while there is no difference at any age in a
matrilineal society.
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for low-ability students. We find that the gender gap increases with ability both in a
male-stereotyped numbers-based task and in a less stereotyped letters-based task.

Second, we find that willingness to compete predicts choices not only of aca-
demic specializations but also of vocational careers, as well as the choice between
academic and vocational education, and, crucially, whether low-ability (male) stu-
dents enter upper-secondary education upon finishing compulsory schooling.

2 Background
2.1 The education system

Our data comes from Switzerland, from the German-speaking part of the second-
largest canton, Bern. Compulsory school is made up of six years of primary school
and three years of lower-secondary school. Upon finishing the 9th grade, students
can proceed to upper-secondary education, which has both an academic and a voca-
tional track.

We collected data in lower-secondary schools in two waves: at the beginning of
the 8th grade (experiment and background variables) and at the end of the 9th grade
(study choices). In lower-secondary school, students are tracked into different lev-
els based on their ability. To determine the appropriate level, students are observed
and assessed at the end of primary school (in grades 5-6). Low-ability students are
then assigned to the so-called “Real” level, whereas medium-ability and high-abil-
ity students are assigned to the “Sekundar” level. In some schools there is also a
special track within the Sekundar level for high-ability students, called “Spezielle
Sekundar”, which incorporates preparation for the academic track of upper-second-
ary education in the core curriculum.’

For our analysis, we want to use an ability classification that has high validity
in the field. Therefore, we follow the official ability categorization and consider
all “Real” students as low-ability and all “Spezielle Sekundar” students as high-
ability. Since the regular “Sekundar” level has both medium- and high-ability stu-
dents, within this level we use grades to assign students to the high-ability versus
the medium-ability group. Our ability classification is therefore based entirely on
field data and consist of the following three groups: low (Real students), medium
(Sekundar students whose GPA is at or below the median), and high (Sekundar stu-
dents with above-median GPA and Spezielle Sekundar students).

When it comes to the transition to upper-secondary education, students from the
low (Real) level can get into the vocational track, but not into the academic track. To
get into vocational education, students have to apply for an apprenticeship position
with companies which post a vacancy or with institutions specialized in vocational
education and training. For students from the standard (Sekundar) and the pre-aca-
demic (Spezielle Sekundar) levels, both vocational education and the academic track

7 In contrast, at the Sekundar Ievel the preparation for the academic track is an elective part of the cur-
riculum.
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are possible paths. To get into the academic track, students have to either acquire a
recommendation from their school or pass an entry exam.

The vocational track is the most popular form of upper-secondary education in
Switzerland. It covers a wide range of economic activity with a large number of
specific apprenticeships. To make the analysis tractable, we group apprenticeships
based on their math intensity. Our grouping makes use of the fact that the appren-
ticeships were officially assessed in an evaluation project of the EDK (Swiss Confer-
ence of Cantonal Ministers of Education) and the Swiss Trade Association (sgv).
Building on that evaluation, we use the following apprenticeship categories in our
analysis: low math, medium math, high math and commerce. We treat the commerce
apprenticeship as a separate category because, unlike the other apprenticeships, it is
chosen by a large fraction of people (roughly one fifth of students in our sample who
do an apprenticeship make this choice), and because it leads to a large variety of
careers, some of which are more math-intensive than others. For further details on
the categorization, see “Online Supplementary Material Appendix C.1”.

During an apprenticeship, most students spend part of their time learning on the
job and part of their time in school. About 5 percent of students choose to study at a
specialized school. Specialized schools mainly fall into three categories: commerce
schools where students can do the school-based equivalent of the commerce appren-
ticeship, applied computer science schools where students can do the school-based
equivalent of the computer technician apprenticeship, and schools specialized in the
domain of health and social work. Throughout, we will group these choices with the
apprenticeships they most closely correspond with.

The academic track is the second-most popular option and is chosen by about 1
in 5 students. It consists of studying at a Baccalaureate school, which is an academic
high school that prepares students for university. Baccalaureate-school students have
to select one of the following specializations: Physics & Math, Biology & Chem-
istry, Economics & Law, Languages (Ancient or Modern), Music & Arts, and Phi-
losophy, Pedagogy & Psychology.®

About a fifth of the students do not transition to upper-secondary education right
after the 9th grade. There can be various reasons behind this. Some are not able to
make up their mind on what to study or lack motivation, and hence do not apply
anywhere. Others may apply for apprenticeships but give up after a few rejections.
In any case, students who do not transition often choose some kind of institutionally
organized interim option. Most commonly they enter the “10th grade”, which is a
non-certifying additional year of lower-secondary school. Other organized options
are pre-apprenticeships and practice-oriented courses. There are also various infor-
mal alternatives, such as language stays abroad. For simplicity, in the analysis we

8 In practice, Ancient Languages and Modern Languages are two separate specializations, and Music
and Arts are also two separate specializations. We made two merged categories from these four speciali-
zations because of their similarities and to avoid a low number of observations for each choice separately.
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will use the umbrella term “outside options” to cover all alternatives that are outside
upper-secondary education.’

From a policy perspective, it is worrisome that many young people fail to enter
upper-secondary education upon finishing compulsory schooling. Upper-secondary
educational attainment is considered to be a key determinant of success in the Swiss
job market and the Swiss Conference of Cantonal Ministers of Education (EDK)
has repeatedly articulated that nearly all young people should acquire an upper-sec-
ondary qualification (EDK, 2006; EDK, EVD, & EDI, 2011; EDK, 2015). Timing
is also important: postponing the entry into upper-secondary education to a later
year means forgone earnings for the individual and forgone financial contributions
to society. '’

2.2 Data collection

The data for this study was collected within a larger project that gathered data in
two waves. The first wave consisted of the incentivized willingness to compete
experiment and a survey, both of which were computerized. It was conducted in the
beginning of the 2013/2014 school year among 8th graders. We were interested in
students in regular education, irrespective of whether they were attending the low
(Real), standard (Sekundar) or pre-academic (Spezielle Sekundar) level.!! Accord-
ingly, we contacted all regular lower-secondary schools in the German-speaking
part of the canton of Bern. We mentioned only the broad topic of our research (study
choices), without going into specifics such as our interest in gender and competition.
We asked schools to let us collect data during a class hour. Twenty-eight schools
were willing to participate, and most of them had several classes of 8th graders.'?
As a result, our first-wave sample consists of 1514 students from 87 classes.!® This
is about 17 percent of the students from the target population. The gender ratio is
balanced and the participating schools are geographically dispersed, from rural as
well as urban areas of the canton. The average class size is close to the cantonal and

® Choosing an outside option at the end of the 9th grade means that the students spends the next aca-
demic year, and possibly more years, outside upper-secondary education. We could not re-survey stu-
dents in later years, but longitudinal data on earlier cohorts shows that around a third of those who did
not make a direct transition do not make a transition to upper-secondary education in the year after that
either (TREE data, reported in Egger, Dreher & Partner AG, 2007).

10 Some students may postpone the entry in the hope of getting a better apprenticeship next year, but
research shows that they typically end up with an apprenticeship that is similar to what they could have
gotten had they transitioned immediately (Sacchi & Meyer, 2016).

' This excludes students with special needs, who are educated in dedicated classes or schools.

12 To incentivize schools to take part, they received money for the class funds of participating classes. In
particular, on top of the individual payments to the students, the total earnings of the students from the
class were also paid into each class fund.

13 In some cases, students from other classes could also join some lessons (e.g. students from lower
grades could take lessons with 8th graders in case the class sizes were small). Such students were not
eligible for our study. After the experiment, we discovered that four observations are not from regular
students of the 8th grade classes that we surveyed. These observations were dropped and are not counted
in the sample size of 1514.
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national average. At the time of the first wave, students were on average 14 years
old.

We measured willingness to compete using a method based on Niederle and Vest-
erlund (2007). We conducted an incentivized experiment which consisted of three
rounds. In each round, participants performed one of two simple tasks: Numbers
(adding up sets of four two-digit numbers) or Letters (counting how many times a
certain letter appears in a random sequence of 50 letters). In every round, partici-
pants had 3 minutes to do as many of these problems as they could. The task type
(Numbers or Letters) was randomized at the classroom level and stayed the same
throughout the three rounds.

Students were informed that one randomly selected round would be paid out.
In the first round, students earned 25 cents for every correct answer (piece-rate
scheme). In the second round, students had to compete against three randomly
selected anonymous classmates (tournament scheme). If they won the tournament
by outperforming their three competitors, they earned CHF 1 per correct answer,
but if they lost, they did not earn anything. In the third round, students could choose
between the two payment schemes.!* This choice is our measure of willingness to
compete.

After the competition task, the students proceeded to the survey, which included
questions on students’ grades and socio-economic background.'> The questionnaire
also contained two incentivized risk preference tasks. In the first, participants had to
make a single incentivized choice between a sure payment of CHF 2 and four 50/50
lotteries of increasing variance and expected payoff: 3.50 or 1.50, 4 or 1, 5 or 0.50,
6 or 0 (Eckel & Grossman, 2002). The second task was the “bomb risk elicitation
task” (BRET), whereby participants decide how many of 100 boxes to collect, one
of which contains a bomb. Earnings increase linearly with the number collected but
drop to zero if the bomb is collected (see Crosetto & Filippin, 2013, for details).
Finally, we also asked students about their confidence in their own math ability. In
particular, we asked “How would you rate your own performance in math compared
to the other students in your classroom”.'® We will use the answers to this question
as our confidence measure in the analysis. This is admittedly a less precise measure
of beliefs than the incentivized measure used by Niederle and Vesterlund (2007)."”
When discussing competition choices, we will stick to the term willingness to com-
pete and not claim that we can isolate preferences for competition.

14 The performance of those who chose to compete was compared to a random set of performances from
the same round (similarly to Dreber et al., 2014). After every round, students got to know how many
exercises they solved correctly, but they did not get to know the performance of other students.

15 As the survey was part of a larger data collection project, it also contained opinion questions related
to education, questions on students’ aspirations, and unincentivized questions on variables such as time
preferences, locus of control, and sunk-cost aversion. The locus of control measure and the aspirations
from this survey are used in Jaik and Wolter (2016) and Jaik and Wolter (2019), respectively.

16 The students could choose between four answers: Top quarter, top half, bottom half, bottom quarter.

17 We actually wanted to elicit participants’ beliefs about their own relative performance in the experi-
ment in an incentivized way, and empirically compare the predictive power of the two confidence meas-
ures for study choices. Unfortunately, due to a bug in the program the answers to the Niederle-Vesterlund
question were not recorded.
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The second wave of data collection took place at the end of the 2014/2015 school
year, when the students were around 16 years old. In this wave we surveyed the
students about their educational and labor market choices and expectations. The sur-
vey took place when the students were about to finish the 9th grade. By this time,
the recommendation process and entrance exams for Baccalaureate school were over
and the overwhelming majority of apprenticeship contracts was also signed already.
Thus, the choices we analyze are final. We contacted students via their schools. In
case the student had already left their old school, we asked the school for help with
sending the survey to the student. Ultimately, we were able to follow up on almost
96 percent of the students: of the 1514 students from the first wave, 1450 responded
in the second wave.

2.3 Task stereotypes

We elicited willingness to compete in either a Numbers or a Letters task. The Num-
bers task is a standard math task which is often used in the literature: participants
need to add up sets of four two-digit numbers. In the Letters task, participants need
to count how many times a certain letter appears in a random sequence of 50 letters.
The Numbers task has previously been found to be stereotypically male (Cardenas
et al., 2012). With the Letters task, we aimed to find a task that differs in associated
stereotype but is still in the math domain.'® Previous studies used letters-based tasks
that were verbal tasks, and hence they cannot separate the change in task stereotypes
from the change in the cognitive domain.®

To check whether our intuition was correct, we included questions about the tasks
in our survey. In particular, in the second-wave questionnaire we asked the partici-
pants whether they thought boys or girls perform better in each of the tasks. Answer
options were on a scale from 1 (girls are much better) to 5 (boys are much better)
where 3 is neutral. To avoid participants being influenced by their own experience
with the task and to avoid inducing an artificial difference by asking the two ques-
tions side-by-side, we asked participants who had performed the Numbers task in
the first wave only about their beliefs concerning the Letters task and vice versa.

Overall, the students think boys have an advantage in Numbers (mean=3.16; p =
0.000) and girls have an advantage in Letters (2.95; p = 0.095).2° When splitting the

18 Consider the options of a policymaker who wants to attract more women to a mathematical field by
changing some features of the study program. Clearly, if the aim is to attract women to a mathematical
field, the solution cannot be to make the study program non-mathematical. Instead, the policymaker can
try to change perceptions.

19 Kamas and Preston (2009) have subjects make new words from letters in an eight-letter word; GroBe
and Gerhard (2010) have subjects order five words into correct sentences; Shurchkov (2012) has subjects
form sub-words from the letters in a larger word; Cardenas et al. (2012) and Dreber et al. (2014) have
subjects do a word search task; Boschini et al. (2014) have subjects form words from eight given letters;
Wozniak et al. (2014) have subjects form words that begin with a certain letter.

20 The above-mentioned p-values are from t-tests of whether the mean is equal to 3. If we conduct the
distribution-based Kolmogorov-Smirnov test, it also confirms that the two distributions are not equal (p
= 0.000). Thus, irrespective of which test is used, we find that the Letters task is perceived to be more
female-friendly.
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sample by students’ gender, we see differences in their assessments. Girls think they
have an advantage over boys in the Letters task (mean = 2.75; p = 0.000) while they
see no significant gender difference in the Numbers task (3.04; p = 0.209). Boys
think there is a male advantage in both tasks, with the difference being less pro-
nounced in the Letters task (Letters task: 3.16, p = 0.000; Numbers task: 3.29, p
= 0.000). All in all, both genders agree that girls have a comparative advantage in
the Letters task (p = 0.032 in the subsample of boys, p = 0.000 in the subsample of
girls, and p = 0.000 in the overall sample).

2.4 Descriptive statistics

Table 1 shows descriptive statistics on choices and performance in the incentivized
competition task as well as on the level of lower-secondary school and grades. Boys
are approximately 14 percentage points more likely to choose competition. Despite
the fact that the two tasks have different gender stereotypes, the gender difference
in willingness to compete is very similar in the Numbers task and the Letters task.
When we look at the scores, we see that they cannot explain the difference in will-
ingness to compete. In the Numbers task, there is no significant gender difference,
while in the Letters task girls actually perform significantly better than the boys.
This is true both under individual and under competitive incentives. (Figure Al in
the Online Supplementary Material shows the performance distribution in round 1
in each of the two tasks by gender). Girls are significantly more risk-averse and have
lower confidence in their math ability. Girls on average have a higher GPA and simi-
lar math grades compared to boys.?! Girls are also slightly less likely to be at the low
level of lower-secondary school but the differences are small.

With respect to career options, recall from Sect. 2.1 that to make the study choice
empirically tractable, we group the many apprenticeship options into four catego-
ries: low math, medium math, high math, and commerce (see “Online Supplemen-
tary Material C.1” for background and details on the categorization). The specializa-
tions in the academic track are: Physics & Math, Biology & Chemistry, Economics
& Law, Languages, Philosophy, Pedagogy & Psychology, Music & Arts. The final
career-choice category is the “Outside” category which consists of young people
who fail to transition to upper-secondary education directly after the 9th grade.

21 We asked the students about their grades in Math, German, French and English. GPA is the average of
these four grades. The reason for asking specifically about these four grades is that access to Baccalaure-
ate schools is commonly based on grades in Math, German and French, and companies usually select
applicants based on their grades in Math, German, French and English. It is a widely observed phenom-
enon in Western countries that girls do better at school than boys and that this difference is smallest for
math and science (Voyer & Voyer, 2014). For an overview of the Swiss situation, see SCCRE (2018).
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Fig.1 Career choices by gender. Note: “Voc” means vocational, “Ac” means academic, and “PPP”
means Philosophy, Pedagogy & Psychology. To save space, we use the short label “Art” for Music &
Arts in all graphs and tables

Of the 1450 students who responded to the follow-up survey, we have clear infor-
mation on career choices for 1344 students.”? Figure 1 shows the percentage of
boys and girls in our sample who chose each of the career choice categories. Career
choices are strikingly gendered in both the vocational and the academic track, which
is in line with international findings (Bertrand et al., 2021; OECD, 2011). In both
tracks, low-math choices are dominated by girls and high-math choices are domi-
nated by boys. In particular, girls make up 73 percent of individuals in low math
apprenticeships and between 77 and 87 percent of individuals in the three least
math-intensive academic specializations (Languages, Philosophy, Pedagogy &
Psychology, Music & Arts). On the other hand, they represent a mere 10 percent

22 Specifically, in 1070 cases we could clearly identify one of the above-mentioned upper-secondary
education categories as the student’s choice and in 274 cases the choice was described clearly enough to
be identified as an outside option (of those, 162 chose the “10th grade”). This means that we have clear
information on career choices for 1344 of the 1514 students in the first data collection wave. The miss-
ing students do not differ significantly from the non-missing students in terms of gender and tournament
choice. 13 percent of boys and 10 percent of girls are missing (p = 0.116, chi-squared test). 12 percent
of competers and 11 percent of non-competers are missing (p = 0.541, chi-squared test). Neither is there
differential attrition by tournament entry within gender. 13 percent of boys who do not compete and 12
percent of boys who compete are missing (p = 0.890, chi-squared test). 11 percent of girls who do not
compete and 9 percent of girls who compete are missing (p = 0.274, chi-squared test).
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of individuals in high-math apprenticeships and 31 percent in the Physics & Math
specialization.

In Fig. A2 in the Online Supplementary Material, we show career choice graphs
separately for each of the ability groups described in Sect. 2.1. The appendix fig-
ure shows that career choices vary substantially by ability level, which is in line
with patterns in countries with a large vocational sector (Bertrand et al., 2021;
OECD, 2015). Students in the high-ability group pick from all available options,
including those in the academic track. Students in the medium-ability group tend to
pick an apprenticeship, although some enter the academic track. Finally, students in
the low-ability group have access only to apprenticeships and more than a third of
them go for an option that is outside upper-secondary education. The finding that
outside options are particularly popular among low-ability students has been noted
with concern in the Swiss literature (SCCRE, 2018). A lack of cognitive skills alone
cannot explain why students in this group opt more frequently for outside options.
The Swiss education system offers apprenticeships along the whole skill range and
research shows that even the lowest performing students are capable of successful
direct entry into some apprenticeships (Bayard, 2011; Sacchi & Meyer, 2016). The
literature therefore suggests that non-cognitive factors could play an important role
in the decision to pick an outside option instead.

3 Results
3.1 Willingness to compete along the ability distribution

In this section we will analyze data from the first data collection wave to address
the question whether willingness to compete, and the gender difference therein, var-
ies with academic ability. To start, in Table 2 we replicate the overall gender gap in
willingness to compete found in previous studies and investigate whether the gap
varies across tasks. We regress a competition choice dummy on a gender dummy, a
task dummy and, in some specifications, the interaction of the two. In column 1, we
show regressions with no additional controls. Girls are around 14 percentage points
less likely to compete than boys. Adding controls for task performance, academic
ability and school in columns 2 and 3 increases the gender gap to more than 16 per-
centage points. In column 4 we add our confidence measure as a control. The results
show that our measure is a significant predictor of willingness to compete and that
the addition of this control reduces the gender gap such that it is now below 15 per-
centage points. In column 5, we add controls for risk preferences and the gender
composition of the class. The gender gap is reduced to 13 percentage points.

In columns 5 and 6, we interact the gender dummy with a task dummy. The coef-
ficient on the interaction term is insignificant and close to zero. This shows that the
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Fig.2 Gender, willingness to compete and ability. Note: The graph shows willingness to compete for
students in a specific ability group conditional on experimental task and performance in rounds 1 and 2
of the experiment (interacted with task). The estimators are obtained from an OLS regression of a tour-
nament entry dummy on a gender dummy, ability group dummies and the interaction of the two plus the
mentioned controls. Confidence bands represent 90-percent confidence intervals and standard errors are
clustered at the classroom level

gender gap in willingness to compete is present not only in the standard Numbers
task but also in the Letters task, which girls believe favors women. 2

We will now document how willingness to compete varies with academic ability.
To do so, we split the sample into the three ability groups described in Sect. 2.1 : low
(“Real” students), medium (“Sekundar” students whose GPA is at or below the median),
and high (“Sekundar” students with above-median GPA and “Spezielle Sekundar” stu-
dents). Approximately one-third of the students fall in each ability group.?*

Figure 2 shows the willingness to compete of the boys and girls in each of the three
ability groups. The predicted values are obtained from a regression of the competition

23 The regressions also show that participants who received the Letters task are more willing to compete
than those who received the Numbers task. One reason could be that the Letters task is perceived as
easier, causing participants to overestimate their own rank (Dargnies et al., 2019).

24 Specifically, 32% are categorized as low-ability, 33% are categorized as medium-ability, and 35% are cat-
egorized as high-ability. As explained in Sect. 2.1, the ability classification relies on field data. Our data on
performance in the experiment also supports this three-way split. In particular, “Spezielle Sekundar” students
and “Sekundar” students with above-median GPA perform similarly to each other, and both perform signifi-
cantly better than “Sekundar” students whose GPA is at or below the median, who in turn perform signifi-
cantly better than the “Real” students. Specifically, for the Letters task average scores in the first round are:
8.6 (Spezielle Sekundar), 8.5 (Sekundar with above-median GPA), 7.9 (Sekundar with at or below median
GPA), and 7.2 (Real). For the Numbers task, average scores in the first round are: 4.6 (Spezielle Sekundar),
4.4 (Sekundar with above-median GPA), 3.7 (Sekundar with at or below median GPA), and 2.6 (Real).
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choice on a gender dummy interacted with ability group dummies, controlling for exper-
imental task and performance in rounds 1 and 2 of the experiment (interacted with task).
We find that the willingness to compete of boys, and therefore the gender gap, varies
strongly with ability. While the gap is only around 10 percentage points for the low-abil-
ity and medium-ability groups, it is nearly three times as large at 27 percentage points for
the high group. This difference in the gender gap across groups is statistically significant
at the 5-percent level. The widening of the gender gap at the top occurs because high-
ability boys are significantly more likely to compete compared to low-ability boys while
the relationship between ability and willingness to compete is flat for girls.

To investigate the robustness of this result, we present several additional
graphs in the Online Supplementary Material. First, in Fig. A3 we show results
when separating high-ability students from the standard (Sekundar) level and stu-
dents from the pre-academic (Spezielle Sekundar) level into two separate groups.
We find that in both high-ability groups, boys are highly likely to compete, which
suggests that the high willingness to compete among these boys is related to
their ability level and not to an early specialization towards the academic track.
Again, for girls there is no difference in willingness to compete between any
of the groups. Second, we investigate how the graph looks like when we split
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Fig. 3 Gender, willingness to compete and ability by task. Note: The graphs show willingness to com-
pete in the specific task (left panel: Numbers, right panel: Letters) for students in a specific ability group
conditional on performance in rounds 1 and 2 of the experiment. The estimators are obtained from OLS
regressions of a tournament entry dummy on a gender dummy, ability group dummies and the interaction
of the two plus the mentioned controls. Confidence bands represent 90-percent confidence intervals and
standard errors are clustered at the classroom level
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students from the standard (Sekundar) level by math grade instead of GPA. Fig-
ure A4 shows that the results are very similar. Finally, in Fig. A5 in the Online
Supplementary Material we additionally control for risk attitudes, self-rated con-
fidence in math, and a range of socioeconomic controls, all interacted with gen-
der, as well as school fixed effects. The experimental literature shows that risk
preferences and confidence in one’s own abilities significantly influence willing-
ness to compete (Niederle & Vesterlund, 2011; van Veldhuizen, 2017). Moreover,
Almas et al. (2015) and Boneva et al. (2021) show that willingness to compete
can vary with socio-economic background. We find that the variation in willing-
ness to compete across ability levels is similar to what we observed without these
controls.

As previously described, there are a number of studies that investigate whether
the gender difference in willingness to compete depends on the task, some (but
not all) of which find that the gender difference disappears in tasks for which
there is no stereotype of a male advantage. Our experimental data allow us to
investigate whether the relationship between ability and the willingness to com-
pete of boys and girls is the same for two tasks which differ in associated gender
stereotypes. In Fig. 3, we demonstrate that the same pattern of an increasing gen-
der difference is observed when using the stereotypically male Numbers task and
the stereotypically more female Letters task. Despite the fact that girls believe
that there is a female advantage in the Letters task, their willingness to compete
does not increase significantly along the ability distribution in this task either.
High-ability boys’ willingness to compete is extraordinarily high in both tasks.

The findings in this section contribute to the literature in several ways. First, they
give an indication for where along the ability distribution we can expect gender dif-
ferences in willingness to compete to have the highest explanatory power for gender
differences in career choices and labor market outcomes. Second, the increase in
the gender gap along the ability distribution suggests that ability composition needs
to be taken into account in the design of research studies. For example, when inves-
tigating how the gender gap varies across countries, it is advisable to look at sam-
ples that are comparable in terms of ability.”> Third, our results reveal how much
room there is for a change in willingness to compete in a particular group. In the
next section we make further contributions by linking the data collected in the first
and second waves, giving an indication of how changes in willingness to compete
in different ability groups could translate into differences in labor market outcomes.

% This is particularly important when the education system of the countries differs. For example, sup-
pose that a researcher collects data from public schools both in country A and country B, but in country
A public schooling is universal, whereas in country B there is an extensive private school sector which
siphons off high-ability students. Differences between the gender gaps then may reflect differences in
ability composition rather than differences in culture.
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3.2 Willingness to compete and career choices

We will now analyze whether and how our experimental measure of willingness to
compete predicts the career choice for students in the different ability groups. We will
do the analysis without imposing a ranking on the career options because there is no
clear way to compare academic and vocational options to each other for a full order-
ing. While the Physics & Math academic specialization is plausibly more demanding
than any other option, it is less obvious how to compare demanding apprenticeships
such as computer technician, to less math-intensive academic specializations.

We use two methods to answer our research questions. First, we run a sepa-
rate binary OLS regression for each career alternative. Second, we complement
this analysis with results from unordered multinomial logistic regressions. We use
two methods because each has advantages that compensate for the shortcomings
of the other method. Binary OLS regressions allow us to give an easily interpret-
able picture of how willingness to compete correlates with the likelihood of choos-
ing each option, but this approach does not provide a joint statistic to judge the
overall significance of the relationship between willingness to compete and the
study choice. Multinomial logit, by modeling all choice options at the same time,
allows for testing the overall significance. However, multinomial logit coefficients
are more difficult to interpret and it takes more space to report the full results of
these regressions. Therefore, in the main text (Table 3) we focus on the results of
easily interpretable ordinary regressions, and also report the joint p-values that we
obtained from the multinomial logit regressions. The full multinomial logit results
are reported in Online Supplementary Material Tables A1, A2, A3, A4, AS, A6,
A7, A8, A9.%°

Panels A, B and C of Table 3 report the results for high-, medium-, and low-
ability students, respectively. The last column of each panel shows the logit p-val-
ues, which test overall significance across all options and hence show whether
willingness to compete matters at different ability levels. The preceding columns
display the results of the OLS regressions, showing how willingness to compete
correlates with the career choice of students in the different groups. In each of
those columns, we regress a dummy indicating whether a student chose a specific
alternative (vs all other alternatives that are available given the ability level) on
a competition choice dummy. The first/second/third row of each panel shows the
coefficient of the competition dummy for boys/girls/all students. All regressions
control for gender, experimental task, performance in the first two rounds of the
experiment, risk preferences, confidence in math, and school variables (see notes
to tables for full list). The number of columns differs between the panels because
career options differ by ability level (recall Online Supplementary Material Fig.

26 These tables show all pairwise comparisons. That is, they the report the relative log-odds associated
with the compete variable for each pair of options. Because each coefficient has to be estimated sepa-
rately for each choice option, multinomial logit regressions require the estimation of many coefficients.
Multinomial logit regressions therefore do not include school fixed effects (including them would pre-
clude convergence). The different Online Supplementary Material tables report results for different sam-
ples, see notes to the tables for details and interpretation of the estimated coefficients.
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A2). High-ability students pick from all options, including the academic spe-
cializations, and hence Panel A of Table 3 displays all 11 options. Students in
the medium-ability group can in principle also enter the academic track, but in
practice few of them do so, and hence in Panel B the academic options are com-
bined into a single “Academic Combined” category to ensure a sufficient num-
ber of observations in each category. Finally, students in the low-ability group do
not have access to the academic track so there is no academic option in Panel C.
Furthermore, the commerce apprenticeship is so rare among low-ability students
that we merge this category with high math apprenticeships in Panel C (see again
Online Supplementary Material Fig. A2 to review choices by ability and gender).

As we can see from the p-values, willingness to compete is a significant pre-
dictor of study choices both in the high-ability (p = 0.007) and in the low-ability
(p = 0.014) group. In the low-ability group this is driven by boys, while in the high-
ability group the association between willingness to compete and the career choice
is stronger among girls (p = 0.026) than among boys (p = 0.088). In the medium-
ability group the association is significant for girls only (p = 0.037).

With respect to specific career options, Panel A shows that at the highest abil-
ity level the most significant relationship is with the Physics & Math specialization.
The coefficient is positive for both genders, which is consistent with the notion that
willingness to compete can increase boys’ and girls’ willingness to choose Physics
& Math. It is noteworthy that this specialization stands out also in the multinomial
table, in that Physics & Math has a sizable positive coefficient in all pairwise com-
parisons (see bottom row of Online Supplementary Material Table A1). This means
that our compete variable is associated with a higher log-odd of choosing Physics
& Math relative to each specific alternative option. Panel A of Table 3 also shows
that willingness to compete predicts specializing in Arts, which may happen because
this specialization allows gifted students to take part in special talent-development
programs.?’

Furthermore, the panel reveals interesting gender-specific patterns with respect
to the vocational options. Girls who are willing to compete are less likely to do a
medium math apprenticeship and in turn more likely to do a high math apprentice-
ship (multinomial logit estimations confirm that the pairwise coefficient medium
math-vs-high math is significant, see Online Supplementary Material Table A2).
Boys who are willing to compete are less likely to pick a high math apprenticeship
and in turn more likely to choose the commerce apprenticeship (multinomial logit

27 For example, some secondary schools collaborate with specialized coaches or with higher institutions,
such the Bern University of the Arts (HKB). The HKB is Switzerland’s first transdisciplinary university
of the arts which provides world-class education with an outstanding infrastructure and an orientation
to the latest artistic and scientific developments. It is plausible that the presence of such a top institution
attracts competitive students to Arts. We would be cautious about extrapolating the Arts result, though.
In areas without such renowned artistic institutions ambitious students may strive to the top in more
standard ways, such as by choosing the Physics & Math specialization.
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estimations confirm that the pairwise coefficient high math-vs-commerce is signifi-
cant, see Online Supplementary Material Table A3).%8

Panel B shows results for medium-ability students, where willingness to com-
pete is a significant factor only for girls, not for boys. Girls who are willing to com-
pete are less likely to choose a commerce apprenticeship and in turn more likely to
choose academic education, which is a very ambitious choice for students from this
part of the ability distribution (multinomial logit estimations confirm that the pair-
wise coefficient commerce-vs-academic is significant, see Online Supplementary
Material Table AS5).

In Panel C we concentrate on students at the low (Real) level of lower-secondary
school, who can proceed to upper-secondary education only via the vocational sec-
tor. Our results reveal that willingness to compete predicts whether low-ability stu-
dents, particularly boys, transition to upper-secondary education after the 9th grade.
Specifically, those who compete are significantly less likely to go for an outside
option, and in turn significantly more likely to pursue low-math vocational educa-
tion, which is consistent with willingness to compete shifting people away from out-
side options and into actively pursuing an apprenticeship (multinomial logit estima-
tions confirm that the pairwise coefficient is significant, see Online Supplementary
Material Tables A7 and A9).

Earlier we highlighted two policy concerns: 1) that the number of students, and
in particular women, in math-intensive fields is too low and 2) that upon finishing
compulsory education, many students fail to transition to upper-secondary educa-
tion. By looking at study choices along the whole ability distribution, we show that
willingness to compete may matter for both issues.

With respect to the first policy issue, we found that those high-ability girls who
are willing to compete are more likely to choose a math-intensive study. These
results suggest that interventions that increase high-ability girls’ willingness to
compete have the potential to increase the share of women in math-intensive fields.
Willingness to compete also predicts the study choices of boys and in some cases
differently from the choices of girls. Building on these correlations, in Online Sup-
plementary Material Figure A6 we give a visual indication of how the proportion of
girls in each career option could change if girls or boys were more or less willing to
compete (see Online Supplementary Material C.2 for a more detailed description of
this exercise). We find that the Physics & Math specialization is where the share of
girls varies most strongly with willingness to compete.

2 As explained in Online Supplementary Material C.1, the commerce apprenticeship can be com-
pleted at two levels, the higher of which is considerably more skill-intensive and prestigious and leads to
higher-paid careers. We do not know for every student who chooses the commerce apprenticeship from
which level they will graduate. However, for some students, we know for sure that they do the high level
because they either indicate it or because they pursue their diploma through a specialized school rather
than an apprenticeship with a company. This group contains 14 high-ability boys and 8 high-ability girls
(6.8 percent and 2.8 percent of high-ability boys and girls, respectively). If we regress an indicator of
doing commerce at the high level on the same variables as used in Table 3, the competition coefficient
is equal to 0.071 (0.028) for high-ability boys and -0.011 (0.026) for high-ability girls. This suggests that
competitive boys, but not girls, are specifically attracted to the high level of the commerce apprentice-
ship.
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With respect to the second policy issue, we found that low-ability students who
are willing to compete are less likely to choose an outside option and more likely to
enter at least a low math apprenticeship. Here, willingness to compete seems to mat-
ter especially for boys. Recall from section 3.1 that low-ability boys are less willing
to compete than high-ability boys, so also for low-ability boys there would be room
to increase willingness to compete. While we can only measure a correlation, it is
plausible that willingness to compete can affect this study choice by inducing stu-
dents to aim higher or to submit more apprenticeship applications.?

In Online Supplementary Material A, we present several robustness checks.
Table A10 and Table A1l show results from two alternative specifications of the
career choice regressions. In the first table we control only for gender, performance
in the task, grades, school fixed effects and school levels (and appropriate interac-
tions). The second table shows results where in addition to the original controls used
in Table 3, we also control for a range of socioeconomic background factors. The
coefficients are remarkably similar between these two specifications and Table 3,
although some have varying significance, such as the results on Commerce and Arts
in the high-ability (male) sample. Importantly, whichever specification we examine,
the key results hold. The correlation between willingness to compete and the study
choice is statistically significant for both high-ability boys and high-ability girls, as
well as for low-ability boys. Looking at the binary OLS regressions, willingness
to compete strongly predicts whether high-ability students specialize in Physics &
Math, and whether low-ability boys transition to upper-secondary education after
the 9th grade or choose an outside option instead.

In Online Supplementary Material Tables A12, A13, Al4, we additionally ana-
lyze whether choices are predicted by risk preferences and confidence in math. In
these regressions, we interact the controls for risk preferences (as measured by the
lottery choice measure) and confidence in math with gender and report the coef-
ficients in the same way as the competition coefficients in Table 3. The first insight
is that the results on the competition variable are largely in line with the previous
findings. The second insight is that risk preferences and confidence have much less
predictive power than willingness to compete. Confidence is generally not signifi-
cant, except in the medium-ability sample where it predicts choosing an academic
education. The risk measure is more often significant but not necessarily in the same
way as the competition variable, which is interesting in light of recent studies ques-
tioning how distinct willingness to compete is from risk preferences (Gillen et al.,
2019; van Veldhuizen, 2017). Most notably, in our low-ability sample risk-seeking
students are less likely to transition to upper-secondary education, whereas those
who are willing to compete are more likely to transition. This is in accordance with
Buser et al. (2020) who show that risk seeking and willingness to compete are dis-
tinct characteristics that predict distinct life choices.

2 QOur study focuses on study choices and hence our results refer to entry into apprenticeships. For sta-
bility in apprenticeship relations see recent work in progress by Liithi and Wolter (2021).
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4 Conclusions

We experimentally elicited the willingness to compete of more than 1500 Swiss
lower-secondary school students and also collected field data on their ability. In
a second data collection wave, we collected follow-up data that allows us to link
students’ choices in the experiment to study choices made more than one and a
half years later. While previous studies tended to focus on specific, mostly high-
ability groups, our sample includes students from the whole ability distribution.
Our rich data and large and diverse sample allow us to make several contribu-
tions. In particular, we expand the scope of the literature on willingness to com-
pete, gender and career choices by documenting whether previous findings gener-
alize to career choices and populations that have so far been neglected.

First, we show how boys’ and girls’ willingness to compete varies along the
ability distribution. We find that the gender gap in willingness to compete is much
lower at low ability levels than at the highest ability level. The gap increases with
ability because high-ability boys are substantially more willing to compete than
low-ability boys while there is no significant increase in girls’ willingness to
compete along the ability distribution. The fact that low-ability boys’ willingness
to compete is significantly lower than high-ability boys’ indicates that one should
not make overly general assumptions about boys’ average behavior and gender
differences based on selective samples from the top of the ability distribution.
We also examine generalizability in relation to the task used in the experiment,
and find that both the overall gender gap as well as the variation along the ability
distribution is present irrespective of whether willingness to compete is elicited
using a stereotypically male numbers task or a stereotypically more female letters
task.

We then provide a comprehensive picture of how willingness to compete cor-
relates with the choice of post-compulsory education. Our analysis shows that the
external validity of willingness to compete experiments generalizes to career options
that have not previously been studied but that represent a large part of the choice set
for a large proportion of students. The competitiveness literature has so far mainly
focused on the top of the ability distribution, and particularly on students in aca-
demic institutions. Our study includes vocational options in the analysis and pro-
vides further evidence that willingness to compete is significantly related to the
study choice made by high-ability students. But importantly, it reveals that willing-
ness to compete predicts students’ decision at the bottom of the ability distribution
too.

With respect to policy, we highlighted two issues. The first one is the underrepre-
sentation of women in math-intensive fields, which has traditionally been the focus
of the competitiveness literature. The second is that upper-secondary education has
become crucial for labor market success in most OECD countries, and therefore
there is an urgent need to understand factors that influence the decision-making of
students who are at risk of not pursuing upper-secondary education (OECD, 2012).
By looking at study choices along the whole ability distribution, we find evidence
that willingness to compete matters for both of these issues. Regarding the first
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issue, we find that high-ability girls who are willing to compete are more likely to
choose a math-intensive study. These results suggest that interventions that increase
high-ability girls’ willingness to compete have the potential to increase the share of
women in math-intensive fields. As for the second issue, we find that low-ability
boys who are not willing to compete are more likely to choose an option outside
upper-secondary education. We showed that low-ability boys are less willing to
compete than high-ability boys, so also for low-ability boys there would be room to
increase willingness to compete.

It should be noted that there are caveats to using interventions to increase the willing-
ness to compete of students as a means of tackling education policy issues. First of all,
it should be kept in mind that our estimates capture correlations, not causation. That is,
our study gives guidance for the design of future interventions, but does not substitute
for a careful evaluation of the eventual causal effects of those interventions. Second,
policies that encourage individuals to “lean in” and be more ambitious can backfire.
See for example Exley et al. (2020), who show that pushing women who are reluctant
to negotiate into negotiation is not helpful. Thus, it is important to carefully consider
which type of willingness to compete interventions may be suitable in which context.

The literature on gender and willingness to compete shows that willingness to
compete is driven to an important extent by beliefs about the likelihood of success
and that high-performing women in particular are underconfident. This suggests that
in some settings informational treatments may work well; for example, Kessel et al.
(2021) find that telling experimental participants about the gender gap in willing-
ness to compete and advising them about potential earnings implications decreases
the gap by increasing women’s willingness to compete. One possibility to apply this
insight would be to include a similar informational intervention about math-inten-
sive study programs into the career counseling of high-ability girls.

If a setting calls for more substantial treatments, it is also possible to target prefer-
ences: there is recent evidence that competitiveness is malleable and can be changed
by interventions (Alan & Ertac, 2019; Boneva et al., 2021). Including such interven-
tions in the mix of policy measures that are applied to foster educational progression
could help in situations where a lack of willingness to compete precludes individu-
als from realizing their full potential.

In summary, our paper highlights that the policy relevance of the literature on
willingness to compete may be broader than previously established.

Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1007/s10683-022-09765-8.
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