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Abstract

Are women helped or harmed by being evaluated by other women? The evidence
remains inconclusive and varies by time and place. We address this debate from a
global and historical perspective by analyzing confidential data on the universe of
international piano competitions held between 1890 and 2023 across approximately
100 countries. Using multiple identification strategies that leverage the repeated
nature of these events, we find robust evidence that female competitors are less
successful when judged by juries with a higher proportion of women. We estimate
that replacing an all-male jury with an all-female jury reduces the likelihood that
a female pianist reaches the finals by over 20 percent, reaches the podium by over
30 percent, or wins by over 40 percent. Analysis of individual juror scoring records
from a major competition reveals that female jurors are stricter than their male
counterparts in their relative assessments of female versus male competitors. We
also find that the bias against female competitors is driven by prime-age female
jurors who were previous winners in less prestigious competitions. This suggests
that the gender bias of female jurors may be related to the threat that emerging
female talent poses in a segmented labor market.
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1 Introduction

Many institutions worldwide advocate for increased female representation on evaluation
committees (e.g., hiring and promotion committees, grant application panels). This push
has several objectives, one of which is to achieve greater gender equality, with the hope
that female evaluators will support and advance other women. However, do women
actually benefit from being evaluated by other women? If men are biased against women
and are over-represented on evaluation committees, having more female evaluators may
help women. Conversely, if female evaluators view other women as potential rivals within
their organizations or in their segment of the labor market, a greater presence of female
evaluators might harm them. Whether women are helped or harmed by being evaluated
by other women is therefore an empirical question. The available evidence, primarily
taken from academia, is mixed. Some studies find that the presence of female evaluators
benefits women (e.g., De Paola and Scoppa, 2015; Bossler et al., 2020; Casadevall and
Handelsman, 2014; Kunze and Miller, 2017; Hospido and Sanz, 2021) while others report
no effect or even a negative one (e.g., Abrevaya and Hamermesh, 2012; Bagues and
Esteve-Volart, 2010; Bagues et al., 2017; Bertrand et al., 2019; Broder, 1993; Card et al.,
2020; Chari and Goldsmith-Pinkham, 2017; Deschamps, 2023). It is uncertain whether
this ambiguity stems from the different contexts, time periods, or countries used in this
body of research. Furthermore, due to data limitations, the mechanisms that drive these
findings are not well understood.

In this paper, we contribute to this debate by examining the impact of female eval-
uators through the lens of international piano competitions. For several reasons, piano
competitions furnish a useful setting for investigating this question. First, competitions
have been held for over 130 years in approximately 100 different countries, drawing upon
pianists and jurors representing over 120 different nationalities. This extensive geographic
and temporal variation encompasses a wide range of cultures and norms, allowing us to see
if the impact of female evaluators generalizes across time and space. Second, judgements
about quality in piano competitions are inherently subjective. Our setting is therefore
similar to many other environments (for instance, the labor market), where decisions are
potentially influenced by the personal biases of evaluators. Finally, there is a sizeable
and persistent gender gap in success: although women comprise more than half of all
competition pianists, only 37 percent of winners are women.! Understanding how gender
representation on juries affects female competitors may therefore be crucial for addressing

the gender gap among piano competition winners.?

ITo put these figures into perspective, women make up 44 percent of tenure-track faculty in the United
States but only 36 percent of full professors. See aauw.com.

2Addressing the gender gap in piano competitions has been identified by key figures within the
World Federation of International Music Competitions (WFIMC) as an important policy issue. See
theguardian.com. The gender gap in WFIMC-affiliated piano competitions is even more pronounced.
According to our calculations, among the 63 piano competitions currently affiliated with the WFIMC


https://www.aauw.org/resources/article/fast-facts-academia/
https://www.theguardian.com/music/2024/mar/20/leeds-piano-fiona-sinclair-why-piano-competitions-must-address-the-gender-gap

Our analysis uses detailed confidential data on the (near) universe of international
piano competitions compiled by the Alink-Argerich Foundation (AAF). This data set
is the result of a painstaking 40-year effort by the AAF to compile information on all
current and past competitions from competition archives, program brochures, and other
primary sources. It includes the names and nationalities of every competitor and juror
who took part in almost 5,000 competition-editions (i.e., events) held between 1890 and
2023, amounting to over 40,000 unique competitors and over 9,000 unique jurors. For
each competition-edition, we know the number of rounds, the outcome of each round, the
rankings of all finalists, and the gender composition of the jury. Accordingly, the data
allow us to track the competition histories of any pianist who was on the competition
circuit. Additionally, we can identify jurors who were once competitors, which allows us
to build the competition histories of jurors. The AAF data are therefore invaluable for
studying the impact of female evaluators on female competitors. Empirical studies of
competitions are often conducted in a laboratory setting (for a survey of this evidence
see Niederle and Vesterlund, 2011); those that are observational involve a relatively small
number of competitive events held in a handful of countries with a small number of com-
petitors. In contrast, our data set has several thousand competitors and jurors, spans
over a century, and includes dozens of countries, providing us with a unique window
through which to examine how the gender composition of evaluators affects female com-
petitors in a real world, high stakes environment. In the classical music world, winning a
competition can significantly boost a musician’s career (Ginsburgh and Van Ours, 2003).

Estimating the causal effect of jury gender composition on the success of female com-
petitors presents two empirical challenges. First, competitors might self-select into spe-
cific competitions based on their abilities or preferences, leading to selection bias. Second,
because competitions are zero-sum environments—where one competitor’s success comes
at the expense of another’s—isolating the effect of jury gender composition requires that
we control for the competitor pool. The unique nature of our data—specifically, the
fact that competitions recur and pianists often compete against each other in multiple
events—enables us to address these concerns using several different approaches.

Our first approach is conducted at the competition-level and involves analyzing gen-
der gaps in competition outcomes within a given competition (for instance, the Queen
Elisabeth Competition, or the Chopin Competition) across editions (i.e., events) with
varying shares of female jurors. Under the competition-level approach, we hold constant
factors that are unique to a competition, such as its level of prestige or the repertoire

required. If pianists enter competitions based on these factors, the competition-level ap-

(plus the Tchaikovsky Competition, which was a member of the WFIMC until 2022), women constitute
44 percent of competitors and 23 percent of jurors but only 28 percent of winners. These competitions,
often regarded as the ”premier league” of the classical music world, include some of the most prestigious
and celebrated events, such as the Chopin Competition, Leeds Competition, Van Cliburn Competition,
Busoni Competition, Queen Elisabeth Competition, and Long-Thibaud Competition.



proach mitigates selection bias and maintains a consistent pool of competitors. Using
this approach we find that replacing an all-male jury with an all-female one reduces the
likelihood a female pianist reaches the final round by 26 percent, reaches the podium
(i.e., is ranked) by 42 percent, and wins the competition by 58 percent.

A second approach leverages the fact that many pianists participate in multiple com-
petitions. For these pianists, we can investigate how their success changes as they move
across different competitions where the share of women on the jury varies. Using this
method, we can control for time-invariant unobserved heterogeneity in the ability of in-
dividual pianists, which addresses the problem of self-selection. Additionally, we can
control for the quality of the competitor pool by including individual-level controls for
competitors’ past competition experience and success. We estimate that replacing an
all-male jury with an all-female jury reduces the likelihood a woman reaches the final
round by 22 percent, reaches the podium by 30 percent, and wins the competition by 40
percent. These magnitudes are slightly smaller than those obtained using the previous
approach, which we expect given that the competitor-level approach focuses on pianists
who are more persistent and likely of greater ability.

Our third approach is unique and looks at pairs of male and female pianists who com-
pete together in two or more events, examining their relative performance across events
with varying shares of female jurors. This approach controls for unobserved heterogene-
ity within pairs of competitors, solves the problem of selection into competitions, and
fixes the pool of competitors (which consists of the other pianist in the pair). It also
allows us to conduct a falsification test by analyzing same-gender pairs (male-male and
female-female) of pianists. We find that replacing an all-male jury with an all-female
one reduces the relative performance of female competitors in mixed-gender pairs by a
factor of five. In contrast, changes in the fraction of female jurors have no impact on
relative performance within same-gender pairs. Taken as a whole, the evidence strongly
indicates that women are not helped when evaluated by more women. Our heterogeneity
analysis shows that these findings, which are based on the behavior of jurors represent-
ing 120 different nationalities over a 130-year period, are broadly similar across different
time periods and geographic regions. This suggests that the penalty women suffer when
evaluated by juries with more women transcends culture and time.

We then turn attention to mechanisms. Why do female pianists do worse when
evaluated by juries with a higher proportion of females? Our analysis so far only uses the
overall verdict arising from juries with varying shares of women. To explore whether the
impact of female jurors can be explained by differences in how male and female jurors
evaluate male and female competitors, we use the scoring records of individual jurors from
three recent editions of a highly prestigious piano competition that is affiliated with the
World Federation of International Music Competitions (WFIMC).? For this analysis we

3To ensure privacy, we are withholding the name of the competition.
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compare the scores that female and male jurors assign to the same competitor within the
first round of the competition. This allows us to isolate the effect of a juror’s gender
on scoring, holding constant the gender composition of the jury, and controlling for
unobserved heterogeneity among competitors within a competition-edition.* We find
that female jurors evaluate male pianists more generously than male jurors do, and they
also evaluate female pianists more strictly than male jurors do. This is in contrast with
Bagues et al. (2017), Abrevaya and Hamermesh (2012) and Card et al. (2020), who do
not find any differential biases between male and female evaluators.

Almost 40 percent of jurors were once competitors. We next ask if the bias against
female pianists is related to the competition histories of female jurors. We find that the
negative impact of female representation on juries on the likelihood of female success in
competitions comes entirely from female jurors who were once competition winners, are of
prime age (i.e. between 20 and 40 years of having first appeared as a competition pianist),
and were winners of less prestigious competitions. In contrast, the past competition his-
tories of male jurors have no impact on the success of female competitors. Markets
for musicians are segmented in terms of instrument, role (performers versus teachers),
stature, and sometimes even by gender. The paucity of high-prestige performance op-
portunities within market segments creates a competitive atmosphere that incentivizes
the sabotage of potential rivals (Charness et al., 2014). We speculate that this pattern of
results arises because jurors who were once winners of less prestigious competitions are
more likely to view current competitors as potential rivals in their segment of the labor
market, and because men and women respond differently to the threat posed by emerging
female talent (Leibbrandt et al., 2018).

What are the consequences of losing a competition? And do they differ according to
the gender of the pianist? Studies find that women are less likely to persist in competitive
settings (e.g., Buser and Yuan, 2019; Kang et al., 2024). If there are increasing returns
to experience, higher attrition among women may exacerbate existing gender gaps in
performance. We document that the odds of success in the competition circuit increases
with experience and that women have higher rates of attrition than men, especially if
they do not reach the finals. These findings suggest that women pianists react more
negatively to failure and that efforts to raise female representation on juries and attract
female jurors who were once highly successful competitors may have had the unintended
consequence of amplifying the gender gap among piano competition winners.

Finally, although juries with a higher fraction of women widen the gender gap, it does
not necessarily follow that they are making poor decisions. If female competitors are,
on average, weaker pianists this might imply that juries with more women are better at

assessing talent. To explore this, we measure the quality of a jury’s decisions by comparing

4However, we cannot control for any interactions among jurors (for instance, consensus building, or
discussion) that may influence individual voting behavior.



the future performance of competitors who reach the podium (i.e., are ranked) with the
future performance of competitors who do not. Other things equal, the larger the future
performance gap between podium and non-podium competitors, the better is the jury’s
decision. Exploiting within-competition variation in the fraction of female jurors, we
find that the future performance gap between competitors who reach the podium and
competitors who do not is narrower when juries have greater female representation. This
provides tentative evidence that juries with greater female representation do not make
better decisions.

Our study most directly connects to the empirical literature on whether women are
harmed or helped by being evaluated by other women (for an overview see Bagues et al.,
2017). We add to this literature in several ways. First, we extend the research to a
previously unexplored setting (piano competitions). Second, because piano competitions
have been held for over 130 years in nearly every part of the world, our study has greater
geographic and temporal reach, potentially enhancing the external validity of our results.”
Third, the fact that competitions have several editions and pianists compete in multiple
events, often against the same set of competitors, gives us a variety of ways to identify the
impact of female representation among evaluators. This helps ensure the robustness of
our findings, which is particularly important in many real-world contexts where random
assignment is not feasible. Finally, because a large subset of competition jurors are former
competitors, we can examine whether juror characteristics, such as their past experience
or success as competitors, influence jury decisions. Unlike other studies on the impact
of evaluator gender, our research explores the evaluators’ characteristics and considers
whether jury decisions are shaped by jurors’ histories and whether competitors are viewed
by jurors as potential rivals in the labor market.

We also contribute to research on gender differences in competitive behavior (e.g.
Niederle and Vesterlund, 2007, 2011; De Paola et al., 2017; Iriberri and Rey-Biel, 2019).
Studies find that women are less persistent than men in competitive environments ranging
from STEM subjects to math competitions, patent applications, and high stakes exams
(e.g. Katz et al., 2006; Buser and Yuan, 2019; Subramani et al., 2021; Kang et al., 2024).
Building on this work, we also document that men and women behave differently in
competitive environments and that there are gender differences in reactions to failure,
with female pianists having higher rates of attrition for a given level of success. We extend
this literature to a new setting that offers greater temporal and geographic variation and
in which the competitive stakes are potentially very large.

Finally, our work relates to studies on gender gaps in classical music (Asmat et al.,
2023; Borowiecki et al., 2024; Goldin and Rouse, 2000). Our study builds on Goldin and

°For instance, Bagues et al. (2017) finds that the effects of female evaluators differ slightly between
Italy and Spain for applications to full professor positions. In Italy, a larger presence of men among
evaluators increases the success rates of female applicants while in Spain, female applicants are less likely
to be successful when evaluated by an all-male committee.



Rouse (2000) by examining whether the gender composition of an evaluation panel (in
our case, a competition jury) affects the likelihood of female success in classical music.
Additionally, we expand upon Asmat et al. (2023) by examining all rounds of a compe-
tition (not just the final round), accounting for unobserved heterogeneity in competitor
ability, investigating whether jurors’ histories as former competitors influence the gender
gap, and exploring whether this relates to how jurors’ perceive competitors as potential
labor market threats. Our research therefore offers a more comprehensive and detailed
exploration of gender bias within classical music.

Our paper is structured as follows. Section 2 discusses the institutional setting. We
present our data in section 3 and, for the first time ever, document the existence of a
substantial and persistent gender gap within piano competitions. In section 4 we examine
the impact of female representation on juries on female competitive success in piano
competitions using three different approaches. In section 5 we conduct a heterogeneity
analysis. This is followed by a discussion of mechanisms in section 6. In section 7 we
show that there are increasing returns to competition experience, and that, conditional
on performance, women have higher rates of attrition. We then assess whether juries

with more women make better decisions in section 8 and we conclude in section 9.

2 Institutional setting

International piano competitions have been a staple of the western classical music land-
scape since the late nineteenth century. These events provide a platform for young pi-
anists to showcase their technical mastery and musical excellence in pursuit of fame and
fortune. The first competition was the Anton Rubinstein Competition, held five times
between 1890 and 1910 in St. Petersburg (twice), Berlin, Vienna, and Paris. Another
notable competition, the Chopin Competition, began in Warsaw in 1927. After World
War II, international piano competitions proliferated throughout Europe and the rest of
the world. By 2010, there were around 750 such competitions, most of which are held on
a semi-annual basis (e.g., once every two to four years). Between 2000 and 2020, at least
200 competition-events took place in any given year.

International piano competitions are structurally heterogeneous, but share several
common features. They are open to all applicants, regardless of nationality, subject to
an age limit (usually 16 to 35 years of age). Applicants are generally young pianists
in their early 20s, recently graduated (or soon to graduate) from a music conservatory.
Applicants must submit a recording or video as well as a nominal application fee. A jury
scrutinizes these recordings (sometimes blinded, but usually not) and selects a subset of
the applicants to participate in live rounds which take place in the competition host city
and are open to the public. While some competitions cover travel expenses, participants

usually pay for their travel to the competition and are billeted by a host family.



The number of live rounds varies by competition, but usually numbers between two
and four, with competitors being prepared to perform a different program of music for
each round.® Following each round, the jury selects a subset of pianists to continue to the
next round, with the remainder being eliminated, and the number surviving each round
varying depending on the preferences of the jury and the customs of the competition.
After the final round, the jury ranks finalists and awards prizes.” Prize money varies
with rank in the usual way, with better ranked participants winning larger shares of the
total pool, and the size of the pool depending on the status of the competition. Winning
a competition or being among the top ranked finalists may also confer representation by
a musician’s agency as well as concert bookings and recording opportunities (Ginsburgh
and Van Ours, 2003; McCormick, 2015).

Competition organizers select the jurors, who are a mix of concert pianists (often for-
mer competition-winners or competition participants), piano pedagogues (usually piano
professors), and other prominent classical musicians who are not necessarily pianists (for
instance, conductors or violinists). A jury usually has between 5 and 13 members. Juries
are typically international, with only a plurality from the competition host country. How
jury preferences are aggregated depends on the competition. In some competitions they
are allowed to communicate with each other; in others, they are asked to evaluate pianists
independently. Additionally, while their deliberations (when permitted) are secret, indi-
vidual jurors have been known to take strong stands for or against particular contestants
(Alink, 1990; McCormick, 2015).

3 Data

Our data come from the Alink-Argerich Foundation (AAF), who have compiled informa-
tion on nearly every international piano competition held since 1890. For each edition of
each competition, we know the country, city and date (year, month, and days) when it was
held, the number of live rounds, names and nationalities of all pianists who participated
in each round, the ranks of all finalists, as well as the names and nationalities of all jurors.
Accordingly, we can track the performance of pianists through each competition, the ju-
ries they face in each competition, as well as their competitive career progressions through
multiple competitions. The full data set includes more than 5,000 competition-editions
(i.e., events) representing over 900 distinct competitions and encompassing around 45,000
unique pianists and over 9,000 unique jurors.

The AAF data do not report the gender of competitors or jurors. We infer the gender
of each competitor and juror using an algorithm based on first names and nationalities.

Our algorithm uses a database of names and their associated genders built by the World

5The music required for each round varies, depending on the competition.
"Some finalists may not be ranked; sometimes ranks are shared; sometimes, no first prize is awarded.



Bank. This database, comprising 4,970,296 unique names, includes the countries in which
they are found, and an associated probability of being a female name. For this exercise,
we search first names of competitors or jurors within the data set conditional on their
nationality. If the algorithm assigns gender with certainty (a probability of one for female
or zero for male), we code gender accordingly. For names where gender is not inferred by
the algorithm with certainty, we determine gender manually using three different sources:
Facebook, Namepedia, and musicians’ personal websites. From the first two sources, we
collect the self-reported gender of individuals with the first name in question. When
musicians have personal websites, we infer gender from their pictures or biographies.®

At the pianist- and juror-levels we construct a (biological) gender indicator equal to
one if she is female and zero if male. Additionally, for each pianist, we construct, at each
point in time, a count variable for the number of previous competitions in which she has
competed, as well as a count variables for the number of previous competitions in which
she reached the finals, reached the podium (i.e., was ranked), or won. Accordingly we
have at the level of the individual pianist, a time-varying measures of prior experience
and a time-varying measure of prior competitive success. For each competition-edition in
which a pianist is a competitor, we take note of the last round to which she progressed
(i.e., first-round, second-round, third-round, final round), and if she made it to the final
round, whether she reached the podium, and how she was ranked (i.e., first, second, third,
etc.). For individual jurors, we also construct a count variable equal to the number of
past competitions in which an individual was a juror, and whether the juror was herself
a former piano competition participant, finalist, podium finalist (i.e., ranked finalist), or
winner. For each competition-edition within our data set, we code the number of rounds,
as well as the year in which the edition took place.”

Table 1, Panel A presents summary statistics at the competition-edition level. The
number of rounds in a competition-edition ranges from one to four, with a mean of 2.54
(s.d. 0.91). Competition-editions have, on average, 26 participants (s.d. 18.66), 48
percent of whom are female pianists. One in four participants make it to the final round.
The mean jury size is 7.47 (s.d. 3.51). Females constitute 29 percent of all jurors at the
competition-edition level. The competitions in our sample have been held in 97 different
countries.

Table 1, Panel B presents summary statistics at the competitor level. Competition
pianists represent 154 different nationalities. Fifty-three percent of pianists are female.
On average, pianists have a competition career life-span of 2.54 years (s.d. 3.85), which

we estimate as the time between the first and last competition in which a pianist ap-

8In only 1.69 percent of cases were we unable to infer a musician’s gender.

9The complete data set has 4,939 competition-editions taken from 906 unique competitions. In our
empirical analysis, we restrict attention to competitions that have at least two editions (so we can include
competition-level fixed effects). This leaves us with 4,684 competition-editions representing 617 unique
competitions, 41,292 unique competitors, and 8,094 unique jurors



Table 1: Sample characteristics

Mean SD Min Max N
1y @2 G (5)

Panel A. Competition-editions

Number of rounds 2.54 091 1 4 4,684
Number of participants 26.09 18.66 5 188 4,684
Finalists (fraction) 025 017 0 092 3,963
Female participants (fraction) 048 0.17 0 1 4,684
Jury size 747 351 1 44 4,684
Female jurors (fraction) 029 019 0 1 4,684
Countries 97 4,684
Panel B. Competitors
Number of appearances 291 3.87 1 84 41,292
Number of wins 0.12  0.51 0 27 41,292
Life-span (years) 254 38 0 20 41,292
Female (fraction) 0.53 41,292
Nationalities 154 41,292
Panel C. Jurors
Number of appearances 4.3 8.21 1 175 8,094
Life-span (years) 6.48 10.05 0 61 8,094
Past competitors (fraction) 0.38 8,094
Female (fraction) 0.34 8,094
Nationalities 121 8,094

Note: Competition-editions in which first round data was not reported
are excluded. In Panel A, the statistics for the percentage of finalists ex-
clude competition-editions with only round (since there is no final round
for these competition-editions). Statistics for the jury size and percent-
age of female jurors exclude competition-editions in which information
about the jury was not reported.

pears within our sample. Pianists, on average, appear in 2.91 competitions (s.d. 3.87)
during their competition life cycle. The overwhelming majority of pianists never win a
competition; the average pianist wins 0.12 competitions. One pianist, however, won 27
competitions.

Panel C displays information about jurors. The average juror appears in 4.3 compe-
titions (s.d. 8.21) and has a juror life-span of 6.48 years (s.d. 10.05). Females constitute
34 percent of jury members. Almost 40 percent of jurors were once competitors. Finally,
jurors, like pianists, are very international, representing 121 different countries.

Figure 1 plots the number of international piano competition-editions held over time.
Prior to the 1950s there were fewer than 10 events each year with the number per year
reaching around 60 by 1990 and more than 150 since the early 2000s. Appendix Figure

A1 shows the number of competitions-editions held in four geographic regions (Europe,
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Figure 1: Number of competitions-editions over time
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Notes: Each bar represents the number of international piano competition-
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Asia, the Americas, and the rest of the world, i.e., Africa, Australia, and Middle East)
within four time periods (pre-1960, 1960 to 1979, 1980 to 1999, and 2000 to 2023). The
lion’s share of events are held in Europe followed by the Americas, Asia, and the rest of
the world. Appendix Figure A2 shows the distribution of competitions according to the
number of rounds. One- and two-round competitions each constitute around one quarter
of events. Three-round competitions are the most common (almost 38 percent) while
four-round competitions (which are most prestigious and include celebrated competitions
like the Chopin Competition, the Van Cliburn Competition, the Queen Elisabeth Com-
petition, and the Tchaikovsky Competition) are the least common (under 12 percent).
These proportions are roughly mirrored in each region except Asia where four-round
competitions are a larger share (almost 25 percent) of the total.

Panel A in Figure 2 shows the fraction of female competitors over time. While the
fraction varies from year to year, between 1950 and the present, approximately half of
competition pianists were women.! Panel B in Figure 2 plots the fraction of women
on juries over time. While there is much year-to-year variability, female representation

on juries has increased gradually over time, leveling around 30 percent since the 1990s.

10Unfortunately, because we do not have data on initial applications, we cannot know what fraction of
pianists who were at risk of participating in a competition are women. Our guess is that 50 percent is a
lower bound, given that most competitions do not use a blind process for pre-selection and it is possible
that classical music panels are biased against women (Goldin and Rouse, 2000).
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Figure 2: Female representation in competitions and juries over time
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Notes: Each dot represents the point estimate of the yearly average fraction of women
in competitions (Panel a) and juries (Panel b) in international piano competitions. Bars
show 95% confidence intervals. All competitions are included.

To explore what factors are correlated with this increase in female representation on
juries, we correlate the change in the fraction of female jurors between the first and last
edition of a competition with the following characteristics: the number of years between
the first and last edition, the size of the competition (measured in terms of the average
number of competitors), the number of rounds, geographical regions and a competition’s
prestige (i.e., whether a competition is affiliated with WFIMC.). Results are shown in
Appendix Figure A3. Only two factors are statistically significant at conventional levels:
competitions held in the Americas have seen a greater increase in the female share of
jurors as have competitions affiliated with the WFIMC. We note, however, that the R?
statistic for this regression is only 0.05. Accordingly, we are agnostic about what drives
the rise in the proportion of female jurors. However, the fact the it is not well correlated
with the main characteristics of competitions is ideal for us as it means that competitions

of all types experienced a sustained increased in female representation on juries.

3.1 Documenting the gender gap

Women constitute 53 percent of competition pianists, but represent only 37 percent of
competition winners. To investigate the robustness of this raw gender gap, we estimate

the following linear probability regression:

Yiet = Po + frFemPianist; + Xy fa + e + fi + €ict (1)

In this regression, the dependent variable, y;x;, is a binary measure of the success of

pianist 7 in competition c¢ in year t; FemPianist; is an indicator equal to one if pianist ¢
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Table 2: Gender gap in success

Panel A: Reaching the finals Panel B: Winning
(1) (2) 3) (4) (5) (6)
Female -0.056**%*  -0.047**F*  -0.095%** -0.022%*%  _0.018%*F*  _(.024***
(0.002) (0.002) (0.017) (0.001) (0.001) (0.009)
Experience -0.002%*%*  _0.001*** -0.001%*%*  _0.001***
(0.000) (0.000) (0.000) (0.000)
Finalist 0.022%**  (0.023%** 0.006***  0.006%**
(0.002) (0.002) (0.001) (0.001)
Podium 0.011%%*  0.011%** 0.006***  0.006%**
(0.002) (0.002) (0.001) (0.001)
Winner 0.004* 0.006** 0.009***  0.009%**
(0.002) (0.002) (0.001) (0.001)
Fem x 1960-79 0.050*** 0.002
(0.019) (0.010)
Fem x 1980-99 0.038** 0.002
(0.018) (0.009)
Fem x 2001-23 0.054*** 0.007
(0.017) (0.009)
Constant 0.209***  0.179%**  (.178%** 0.052%FF  0.042%**  (0.041%**
(0.002) (0.002) (0.002) (0.001) (0.001) (0.001)
Competition FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Raw mean (male) 0.207 0.207 0.207 0.051 0.051 0.051
Obs. 110,251 110,251 110,251 120,757 120,757 120,757
R? 0.087 0.116 0.153 0.052 0.069 0.096

Note: * ** ** denote statistical significance at the 0.1, 0.05, and 0.01 levels, respectively.
This table reports linear probability regression estimates of the correlation between the com-
petitor’s gender and the likelihood of reaching the finals (Panel A) and winning a competition
(Panel B). The unit of observation is the competitor i in competition c at year t. Experience,
Finalist, Podium and Winner are count variables for a competitor’s past experience (i.e.,
number of previous competitions in which a competitor has entered) as well as past success
(the number of previous competitions in which a competitor reached the final round, reached
the podium (i.e., was ranked), and won). 1960 — 79, 1980 — 99, and 2001 — 23 are binary vari-
ables for the time period in which the competition-edition took place (competition-editions
held between 1890 and 1959 fall within the omitted category). Standard errors are shown in
parentheses.

is female and zero otherwise; X;; are measures of the past experience and past success of
pianist ¢ in year ¢; p. is a fixed effect for competition ¢; p; is a fixed effect for year ¢; and
€iet 18 an error term. In this regression, (5 is an estimate of the gender gap in success,

conditional on a pianist’s past experience and success, the competition, and time. We
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estimate this equation separately for two measures of success: whether or not a pianist
reaches the final round, and whether or not the pianist wins the competition. The number
of observations will be smaller when reaching the final round is the dependent variable
since this requires that we drop all single-round competitions.!!

Table 2 reports our estimates of the gender gap. In Panel A the dependent variable is
an indicator equal to one if a pianist reaches the final round (conditional on the competi-
tion having at least two rounds), while in Panel B the dependent variable is an indicator
equal to one if a pianist wins the competition. In columns (2) and (4) we add count vari-
ables to control for the number of past competitions in which a pianist was a participant,
as well as for the number of times a pianist reached the finals, reached the podium (i.e.,
was ranked), and won. In columns (3) and (6) we include these time-varying controls and
also interact the gender indicator with indicators for three time periods: 1960 to 1979,
1980 to 1999, and 2000 to 2023 (the omitted period is 1890 to 1959). This allows us to
see if the magnitude of the gender gap has changed over time.

In all regressions, the coefficient on the female indicator is negative and statistically
significant at conventional levels. Female pianists are 5.6 percentage points (27 percent)
less likely to reach the final round, and 2.2 percentage points (43 percent) less likely
to win the competition, adjusting for the competition and time. The magnitude and
significance of the gender gap falls slightly but remains economically and statistically
significant if we include our four controls for past competition experience and success.
As shown in column (3), the gender gap in reaching the finals is substantially lower after
1960 compared to the period from 1890 to 1959, but it has not narrowed since 1960.
Meanwhile the gender gap in winning has remained unchanged since the 1890 (column
6). Accordingly, our evidence indicates that the gender gap in piano competitions is

economically large and persistent.

4 Impact of female representation on competition ju-

ries

4.1 Competition-level analysis

Our first approach to identifying the effect of female representation on juries exploits
temporal variation in the fraction of jurors who are female across different editions of
the same competition. With this approach, we hold constant unobserved heterogeneity
at the competition-level (which may arise from the prestige of a competition, its method
of scoring, or the repertoire it requires) and investigate if changes in the fraction of

jurists who are women affect the outcomes of female competitors relative to their male

1 Qur findings are robust to using alternative measures of success, for instance, reaching the second or
third round (for competitions with more than two rounds), or reaching the podium (i.e., being ranked).
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counterparts, conditional on any gender differences in their observable characteristics (i.e.,
past competition experience and past success). For this analysis, the unit of observation
is a competition-year (i.e., competition-edition).

We examine four outcomes. The first is the gender success gap. We define this as the
average success of female competitors minus the the average success of male competitors.
Average success is defined as the number of rounds that the average competitor reached.
For instance, if the average female reached the second of four rounds, while the average
male reached the third of four rounds, average female success is 1/3, average male success
is 2/3, and the gender success gap is —1/3. The gender success gap is positive if women
outperform men (relative to their representation in the competition), negative if they
under-perform men, and zero if they perform equally well.

The second and third are the finalist likelihood gap and the podium likelihood gap.
These are defined as the fraction of female participants who reach the finals (or reach
the podium) minus the fraction of male participants who reach the finals (or reach the
podium). As before, these variables are designed to be equal to zero if women and men
perform equally well (in terms of reaching the finals or reaching the podium) relative
to their representation within a competition, positive if women out-perform men, and
negative if women under-perform men.

The fourth outcome is the female win likelihood. If a male pianist wins the competition
where there is at least one female, the female win likelihood takes a value of zero. If a
female wins the competition, it equals one divided by the fraction of competitors who are
female. This metric accounts for the relative rarity of a female winning in a predominantly
male competition. For example, if 20 percent of the competitors are female, and a female

wins, the female win likelihood is = 5. This indicates a higher relative achievement

1
0.20
given the lower representation of females. Conversely, if 50 percent of the competitors are

1

555 = 2, reflecting a more expected outcome

female, the female win likelihood would be
given equal gender representation.

For the competition-edition level analysis, we estimate the following linear regression:

Y = Bo+ Bi(FemJurye) + Xetfa + pe + pe + e + por + €ct (2)

In this regression the outcome variable, Y., is one of the four gender-based outcomes
in competition c held in year t; FemJury., is the female fraction of jurors in competition
cin year t; X is a vector of controls that measures the average gap in experience and past
success (finalist, podium, winner) between male and female pianists in competition ¢ in
year t; p. is a fixed effect for competition c; p. is a fixed effect for number of the editions of
competition c¢; u; is a year fixed effect; u, is a fixed effect for the number of rounds within

competition ¢'?; and €, is an error term. The competition fixed effects hold constant

12 Although most competitions hold constant their structure, some change the number of rounds in
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competition-specific factors (for instance, a competitions prestige or selectivity), that
may influence the participation or experience of female competitors, the edition fixed
effects hold constant temporal changes in the pool of competitors, and the year fixed
effects account for temporal shocks common to all competition-editions. The coefficient of
interest in this equation is 31, which reports the correlation between female representation
on the jury and the outcome variable. If greater female representation among jurors helps

female competitors, 5; > 0.

Table 3: Female share in the jury and competitors’ characteristics by gender

Panel A: Average characteristics of female competitors

Female fraction Experience Finals Podium Winner
(1) (2) (3) (4) (5)

Female share in jury -0.016 0.072 0.006 0.057 0.047
(0.014) (0.266) (0.088) (0.079) (0.033)
Constant 0.483%** 3.526%**  (0.768***F  (.654%**  (.192%F*
(0.005) (0.085) (0.028) (0.025) (0.011)

Obs. 4,412 4,386 4,386 4,386 4,386

R? 0.528 0.660 0.559 0.546 0.457

Panel B: Gender gap in average characteristics of competitors

Experience Finals Podium Winner
(1) (2) (3) (4)

Female share in jury 0.003 -0.019 0.072 0.024
(0.318) (0.122) (0.113) (0.054)

Constant -0.304%HF 0. 247K _0.274%HF (0. 124%F*
(0.102) (0.039) (0.036) (0.017)
Obs. 4,372 4,372 4,372 4,372
R? 0.221 0.241 0.241 0.237
Competition FE 4,372 4,372 4,372 4,372
Year FE 4,372 4,372 4,372 4,372

Note: *, *F % denote statistical significance at the 0.1, 0.05, and 0.01 levels, re-
spectively. This table reports the ordinary least squares regression estimates of the
correlation between the female share in the jury and the average characteristics of com-
petitors. The unit of observation is the competition ¢ at year t. Ezperience, finals,
podium and winner indicate the average number of competitions, average number of
times in the finals, average number of times in the podium (i.e. ranked), and average
number of times winning prior to the competition-edition. Standard errors are shown

in parentheses.

Before turning to our regression results, it is worth asking if female pianists are pos-
itively or negatively selected into competitions based on the fraction of women on the

jury. One might worry, for instance, that female pianists self-select into competitions

some editions.
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with more female jurors, especially if they have especially strong competition records.
Additionally, it may be that the gender gap in past competition experience or success
is narrower in competitions where there are more women on the jury. Positive selection
along any of these lines would bias our estimate of the effect of female representation on
juries on the likelihood of female competitive success.

We are doubtful that selection into competitions is influenced by female jury repre-
sentation. Anecdotally, it would seem that, at least at the start of their competitive
careers, pianists apply to competitions on the basis of convenience (i.e., when and where
the event takes place), the level of the event relative to a pianists’ readiness (competitions
differ in terms of the repertoire required), and other factors that are likely unrelated to
female jury representation.!® However, we do not know this for sure. Accordingly, we
estimate competition-level regressions where the dependent variables are measures of the
gender based characteristics of the pool of competitors (for instance, the fraction who
are women, or the average experience or success of female competitors) or measures of
the gender gap in competition experience and success, and the right hand side variables
are the fraction of women on the jury, as well as competition and year fixed effects. As
shown in Table 3, in these regressions, the female fraction of jurors is uncorrelated with
female pianists’ average experience or success. Additionally, it is uncorrelated with the
gender gap in pianists’ average experience and success. Female representation on juries
is therefore orthogonal to observable factors that might affect the likelihood of female
success within competitions.

Table 4 displays regression results from estimating equation 2. For three of the four
outcomes, the coefficient on the female fraction of jurors is negative and statistically sig-
nificant indicating that female competitors are harmed by having more women evaluate
them, while for the fourth it is negative but indistinguishable from zero. Taken at face
value, the estimates indicate that replacing an all-male jury with an all-female jury in-
creases the gender success gap by 0.04 points (by a factor of two), the finalist likelihood
gap by 0.08 points (by a factor of 1.25), and podium likelihood gap by 0.07 points (by a
factor of 1.75).

The impact of female representation on the jury on the gender gap may be non-linear.
Following Bagues and Esteve-Volart (2010) we group juries into six categories: juries in
which share of females is (i) zero; (ii) greater than zero but less than 20 percent; (iii)
at least 20 percent but less than 30 percent; (iv) at least 30 percent but less than 40
percent; (v) at least 40 but less than 50 percent; and (vi) 50 percent or higher. We then
estimate equation 2 including binary indicators for these categories to measure female

representation on the jury (juries with no women constitutes the omitted category). Ap-

13While competitions are open to all applicants, the subset of competitions to which a pianist is likely
to apply is relatively small, since attendance is generally self-financed, the application process is time
consuming, most competitions are held on a semi-annual basis, and pianists’ competitive careers are
generally quite short (the average pianist has a competitive career of only 2.5 years).
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Table 4: Effect of fraction of female jurors on the gender gap in success at the competition-
level

Success Final Podium Winner
(1) (2) (3) (4)

Female share in jury -0.04%%  -0.08%FF  _0.07***  -0.07

(0.02) (0.03) (0.03) (0.12)
Constant -0.02%FF%  _0.03%F**F  _0.02F*F (0. 71%F*

(0.01) (0.01) (0.01) (0.04)
Competition FE Yes Yes Yes Yes
Edition FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Number of rounds FE Yes Yes Yes Yes
Raw mean (all-male jury)  -0.04 -0.06 -0.04 0.67
Obs. 3,730 3,730 4,365 4,365
R? 0.26 0.26 0.25 0.21

Note: *, ** *** denote statistical significance at the 0.1, 0.05, and
0.01 levels, respectively. This table reports OLS estimates of equa-
tion (2), where the dependent variables are measurements of gender
gaps in success in a competition-edition. The unit of observation
is the competition ¢ at year t. All regressions control for the differ-
ence between female and male competitors in experience and past
success prior to the competition-edition. Standard errors clustered
at the competition level are shown in parentheses.

pendix Figure A4 displays the point estimates for these categories along with 95 percent
confidence intervals. Relative to juries with no women, having up to 20 percent female
jurors narrows the gender gap for all outcomes except winning. However, once juries
are at least 20 percent female, the gender gap starts to increase and continues to widen
until females constitute 40 to 50 percent of jurors. This suggests that the bias against
female pianists only becomes evident in jury decisions once females reach a critical mass
of representation.

To explore the robustness of our competition-level analysis, we first consider whether
our findings could be driven by other changes in the jury composition. Across editions of
the same competition, the composition of a jury can change not only in terms of gender,
but also in terms of experience as new jurors join and more experienced ones leave. We
therefore re-estimated equation 2 including a control for the fraction of jurors who are
new to the competition. As shown in Appendix Table Al, the coefficient on the fraction
of new jurors is indistinguishable from zero in all regressions. Additionally, the coefficient
on female jury share retains the same sign and magnitude as before. Our findings are
therefore not the result of other changes in jury composition.

We next investigate if our competition-level analysis holds if we estimate the impact

of female representation on juries using individual-level data. For this analysis, the unit
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of observation is a competitor-competition-year and our outcome variables are a competi-
tor’s success ratio defined as the number of successful round transitions reached within
an event divided by the maximum possible transitions (e.g., reaching the third round in
a four-round competition yields a success of 2/3), and indicator variables for whether a
competitor reached the finals, reached the podium, or won. We regress each outcome
on an indicator for a competitor’s gender, the female fraction of jury members, an inter-
action between female fraction of jury members and competitor gender, controls for the
competitor’s past experience and success, as well as fixed effects for the competition, year,
and number of rounds. For these regressions, the coefficient of interest is the interaction
term, which tells us if greater female representation on juries has a differential effect on
female competitors (relative to male competitors) across different editions of the same
competition. Regression results are shown in Appendix Table A2. Our findings using
individual-level data reinforce those obtained using more aggregated data. Replacing an
all male jury with an all female jury reduces a female competitor’s success ratio by 1.8
percentage points (3.3 percent), the likelihood of reaching the final round by five percent
(26 percent), the likelihood of reaching the podium by 5.8 percent (42 percent), and the
likelihood of winning a competition by 1.2 percent (58.5 percent).'

4.2 Competitor-level analysis

While the competition-level analysis controls for pianists’ past experience and success,
there are undoubtedly differences in quality among competitors that vary in ways we
cannot observe. If these unobserved differences in quality are correlated with the gender
composition of juries, this correlation will bias our estimate of the impact of jury gender
composition on the likelihood of female success.

We can address this problem by investigating the impact of jury composition using
individual competitor-level data. By restricting our analysis to pianists who appear in at
least two competitions, we can hold constant unobserved heterogeneity at the competitor
level. We can then examine how a pianist’s competitive success varies across competitions
with different shares of female jurors, while holding constant the pianist’s ability and
controlling for the quality of her rivals (proxied by their past competition experience
and success). This allows us to investigate whether changes in a competitor’s success
across competitions with varying jury compositions are related to the competitor’s gender.
Under this approach, we are identifying the impact of the gender composition of juries
by exploiting within-competitor variation in exposure to juries with different shares of
female members.

To implement this approach, we estimate the following linear regression equation:

14 Although our findings are more compelling using individual data, we present our main competition-
level results to simplify the analysis. This will facilitate our investigation of the effect of jury character-
istics in section 6.2.
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Yiet = Po + Bi(FemJuryey) + Po(FemJuryy) x (FemPianist;) 3)

+ Xict B3 + Batver + i + e + fe + e + it

In this equation y;. is an indicator equal to one if pianist ¢ in competition ¢ in year
t has attained a given level of achievement and zero otherwise; FemJury. is the female
fraction of jurors in competition ¢ in year t; FemPianist; is an indicator equal to 1 if
pianist ¢ is female and zero otherwise; X;. is a vector of time-varying controls for past
competition experience and past success of competitor ¢ and her rivals in competition ¢
in year t; ny is the number of competitors in competition ¢ in year t; u;, fie, ¢ and g,
are fixed effects for pianist, competition, year, and number of rounds, respectively; and
€;ct 18 an error term.

The competition and year fixed effects hold constant competition-specific or temporal
changes that may influence female pianist achievement. The number of rounds fixed
effect accounts for the difficulty of success (it may be more challenging to reach the finals
in a four-round than in two-round competition). The pianist fixed effect accounts for a
performer’s quality or ability. X;. accounts for the time varying experience and success
of a competitor. It also controls for the quality of a competitor’s rivals (in terms of
past experience and success). Finally, n, holds constant the number of competitors in
a given competition edition. In this model, the coefficient on the interaction term, (s,
is of interest. It tells us whether the impact of jury gender composition on competition
outcomes differs between female and male pianists, holding constant a pianist’s quality
and other factors.

Panel A of Table 5 displays the regression results using the individual competitor-
level approach. We examine four outcomes: a pianist’s success ratio (defined as the
last round reached in a competition divided by the number of rounds), as well as binary
indicators for whether a pianist reaches the final round, reaches the podium, or wins. The
coefficient on the interaction term is negative and statistically significant in all regressions.
Relative to male pianists, female pianists have a lower success ratio and are less likely
to become finalists, reach the podium, or win if they compete in competitions with a
higher proportion of women on the jury. In terms of magnitudes, the estimates indicate
that replacing an all-male jury with an all-female jury reduces the success ratio by 3.1
percentage points (9.8 percent), the likelihood that a woman reaches the final round by
4.5 percentage points (21.7 percent), reaches the podium by 4.4 percentage points (29.5
percent), and wins the competition by 1.8 percentage points (40 percent). Although these
effects are estimated on a sub-sample of more competitive and persistent individuals,
the magnitudes are similar to those obtained from the competition-level approach using
individual-level data (i.e., Appendix Table A2).

Are women doing worse because juries with a higher share of women dislike female

pianists, or because they prefer male pianists (or both)? To investigate this, we can
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Table 5: Effect of fraction of female jurors on the gender gap in success at the competitor-
level

Success Final Podium Winner

(1) (2) (3) (4)
Panel A. All competitors
Female share in jury 0.028**  0.042*%**  0.019* 0.006
(0.013)  (0.014)  (0.012)  (0.008)
Female x Female share in jury -0.031*% -0.045%** -0.044*** -0.018*
(0.016)  (0.017)  (0.015)  (0.009)

Raw mean (all-male jury) 0.315 0.207 0.149 0.045
Obs. 89,571 89,571 97,903 97,903
Competitors 18,395 18,395 19,918 19,918
R? 0.485 0.447 0.429 0.334
Panel B. Male competitors
Female share in jury 0.038**  0.047*** 0.019 0.000
(0.015)  (0.016) (0.014) (0.009)
Raw mean (all-male jury) 0.342 0.231 0.167 0.053
Obs. 48,640 48,640 52,868 52,868
Competitors 9,367 9,367 10,070 10,070
R? 0.481 0.446 0.428 0.339
Panel C. Female competitors
Female share in jury -0.012 -0.005 -0.022 -0.003
(0.015)  (0.016) (0.013) (0.008)
Raw mean (all-male jury) 0.283 0.179 0.128 0.036
Obs. 40,859 40,859 44,931 44,931
Competitors 9,016 9,016 9,829 9,829
R? 0.502 0.464 0.447 0.357
Competitor FE Yes Yes Yes Yes
Competition FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Number of rounds FE Yes Yes Yes Yes

Note: *, ** *** denote statistical significance at the 0.1, 0.05, and 0.01 levels,
respectively. This table reports OLS estimates of equation (3), where the
dependent variables are measurements of success in a competition-edition. The
unit of observation is the competitor ¢ in competition c at year t. All regressions
control for the number of competitors and the average experience and past
success of all competitors who are part of the competition-edition. Standard
errors clustered at the competitor level are shown in parentheses.

drop the interaction term from equation 3 and estimate the competitor-level regressions
separately on samples of male and female pianists. If juries with greater female repre-
sentation are neutral towards male pianists and negative towards female pianists, then
the coefficient on female jury share ((;) should be zero when the estimate the model on
the male sample, and negative when we estimate it on the female sample. On the other

hand, if juries with greater female representation prefer male pianists but are neutral
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towards women, then the coefficient on female jury share should be positive when we run
the regression on the male sample and zero when estimate it on the female sample.
Panels B and C of Table 5 show the results using exclusively male and female samples,
respectively. For the male sample, the coefficient on female jury share is positive and
significant for the success ratio and reaching the finals while for the female sample it
is negative but statistically indistinguishable from zero for all outcomes. The evidence
suggests that the penalty that female pianists suffer when evaluated by juries with greater
female representation can be attributed to a preference for male pianists among juries

with more women.'?

4.3 Paired competitor analysis

Since competitions are a zero-sum game, we need to account not only for the ability
of individual competitors (as we have done with the individual competitor fixed effect
approach), but also for the abilities of all of a competitor’s rivals, both male and female.
Ideally, we would identify the impact of female jury representation on female competitive
success by exposing the same mixed-gender pool of competitors to juries with vary-
ing proportions of female members. This motivates our third approach, which analyzes
mixed-gender pairs of pianists who compete against each other in at least two competi-
tions. Within-pair exposure to juries with different fractions of female jurors allows us to
isolate the effect of female jury representation on female pianists, while keeping the pool
of competitors constant (which, in this case, consists of the other pianist in the pair).
To determine the relative advantage between two pianists in a pair, we consider
both the round reached and the final ranking attained in each competition-edition. For
multiple-round events, the relative advantage is determined by the latest round each com-
petitor reaches, with the competitor advancing to a later round having the advantage.
For single-round events or cases where both competitors reach the finals, the relative ad-
vantage is based on their final rankings, with the competitor achieving a higher (better)
ranking having the advantage. If, within a mixed-gender pair, the relative advantage of
the female improves as the pair competes in competitions with higher fractions of women
on the jury, we have evidence that female representation on juries benefits female pianists.
The key identifying assumption behind this approach is that the relative abilities of the
two pianists within the pair either remain constant, or vary randomly across competitions
where they meet. A potential violation of this assumption occurs if one competitor invests
more effort or gains more experience than the other between events in which the pair meet.

If such improvements are not random and are correlated with female representation on

15 At this point, we cannot say if this is because female jurors have a strong preference for male pianists,
or because male jurors become less favorable to women pianists and/or more favorable to male pianists
when there are more women on the jury. We will attempt to resolve this in section 6.1 when we look at
individual-juror scoring data.
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juries, our estimates could be biased. To mitigate this risk we control for differences
within the pair in past competition experience and success at each competition where
they meet.

Another advantage of the paired competitor approach is that it allows us to con-
duct a falsification test by looking at same-gender pairs of pianists (i.e., male-male and
female-female pairs).'® If juries with greater female representation benefit female pianists,
increases in the female share of jurors should have no effect on relative performance of
pianists within same-gender pairs.

To implement the paired competitor analysis, we estimate the following regression

model:

RelAdUpct = 50 + 61 (FGmJUT?Jct) + chtﬁ? + Hyp + He + ot + Hr + Epct (4)

In this equation RelAdv,. is an indicator that equals +1 if the female pianist in pair
p in competition c in year t does better than the male pianist, zero if they do equally well,
and -1 if the female does worse; Fem.Jury,. is the female fraction of jurors in competition
cin year t; X, are time varying differences within the pair in past competition experience
and success; p, is a fixed effect for pair p; p. is a fixed effect for competition ¢; p is a
fixed effect for year t; 1, is a fixed effect for the number of rounds; and €,y is an error
term. The coefficient of interest is ;. It tells us the impact of changes in the gender
composition of juries on the relative performance of female pianists within a pair.

Table 6 shows the regression results from the paired competitor analysis. Columns
(1) displays the results for female-male pairs while columns (2) and (3) report the esti-
mates using male-male and female-female pairs, respectively. Within our data there are
43,135 female-male pairs, 32,526 male-male pairs, and 17,706 female-female pairs. On
average, the pianists within each type of pair compete against each other almost three
times. We see that the female fraction of jurors has a negative and statistically significant
relationship with female performance within mixed-gender pairs. Replacing an all-male
jury with an all-female jury reduces female relative performance in mixed-gender pairs by
almost a factor of five. In contrast, the female jury share has a positive but statistically
insignificant relationship with relative performance within same-gender pairs. We take
this as strong evidence that female representation in juries is harmful for the relative

performance of female competitors.

16The relative position of competitors in same-gender pairs is randomly determined and is held constant
across competitions.
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Table 6: Effect of fraction of female jurors on relative advantage within pairs

Female-Male Male-Male Female-Female

(1) (2) (3)

Female share in jury -0.121%** 0.024 0.024
(0.037) (0.043) (0.052)
Constant -0.029%** -0.002 0.011
(0.010) (0.011) (0.015)
Pair FE Yes Yes Yes
Competition FE Yes Yes Yes
Year FE Yes Yes Yes
Number of rounds FE Yes Yes Yes
Raw mean (all-male jury) -0.026 -0.003 0.009
Obs. 117,759 93,530 46,222
N of pairs 43,135 32,526 17,706
R? 0.562 0.559 0.588

Note: *, ** *** denote statistical significance at the 0.1, 0.05, and 0.01
levels, respectively. This table reports OLS estimates of equation (4),
where the dependent variable is the relative advantage of competitor 1
over competitor 2 in a competition-edition. The unit of observation is
the pair of competitor 1 and competitor 2 in competition ¢ at year t.
All regressions control for the difference between competitor 1 and com-
petitor 2 in experience and past success prior to the competition-edition.
Standard errors clustered at the pair level are shown in parentheses.

5 Heterogeneity analysis

The competitions within our data set vary substantially in their prestige, their structure
(i.e., the number of rounds), as well as when and where they were staged. We now explore
whether the impact of female representation on juries varies along these dimensions. To
do this, we re-estimate our baseline competition-level regression equation (equation 2) on
our four outcome variables (gender success gap, finalist gender gap, podium gender gap,
and female win likelihood) adding interaction terms between the female jury share and
indicator variables for different time periods, geographic regions, competition structures,
and measures of prestige.

Regression results are shown in Table 7. Panel A includes interactions with three
binary time period indicators. Our findings indicate that the negative effect of female
jury representation does not vary significantly over time. Relative to competitions held
between 1890 and 1959, the negative impact of female representation on the jury on
female success in competitions is attenuated in subsequent periods, but the differences
across time periods are only statistically significant for the gender gap in female success
and only for the period between 1960 and 1979. Panel B includes interactions with

geographic region indicators. The results show that the gender bias associated with juries
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with more women is lower in competitions held in the Americas than in other continents.
Relative to Europe, the negative impact of female representation on the jury is more
than fully attenuated in competitions held in the Americas. However, in competitions
held in Asia and the rest of the world, the negative impact of female representation on
juries is exacerbated but the differences are not generally statistically significant. In
Panel C we interact female jury representation with indicator variables for two-, three-,
and four-round events. The evidence shows that competition structure is not related to
the gender bias of juries with more women. The impact of female jury representation on
the four measures of female competitive success does not vary systematically with the
number of rounds. Finally, in Panel D we explore if the impact varies according to a
competition’s prestige. The preeminent piano competitions are those that are affiliated
with the WFIMC.'” Across the four outcomes, the interaction term between female jury
representation and an indicator for WFIMC affiliation is negative but not statistically
significant. Accordingly, the negative impact of female jury representation on female

pianists is no better in the most prestigious competitions and possibly worse.

6 Mechanisms

6.1 Gender differences in scoring

Having established a robust negative correlation between female jury representation and
female success in piano competitions, we now turn attention to the mechanisms underlying
this relationship. Why do female competitors do worse when they are evaluated by juries
with more women? So far, we have only observed the overall verdict arising from juries
with varying shares of women. We do not know if the penalty that arises when women
are judged by juries with more women is due to the evaluations of female jurors or male
jurors.!s.

To address this question, we need to know how individual jurors rate individual com-
petitors. Additionally, it is important to hold constant the female fraction of jurors, since
how a juror evaluates male or female competitors may depend on the gender composi-
tion of the jury.!® Unfortunately, scoring data are not available for most competitions.
We were, however, able to obtain first round scoring data for three recent editions of one
highly prestigious European competition in which the female fraction of jurors was always

the same. Using this data we can investigate whether a competitor receives higher or

1"We include the Tchaikovsky Competition among these since it was a WFIMC member until 2022.
WFIMC-affiliated events plus the Tchaikovsky Competition constitute 18 percent of all competition-
editions in the data set.

18 As Bagues et al. (2017) finds, male evaluators may be tougher in their assessments of female candi-
dates once a female evaluator joins the committee

19For instance, male jurors may feel the need to be more generous in assessing women competitors, if
more women are present on the jury.
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Table 7: Heterogeneity analysis

Success Final Podium  Winner
1) ) 3) (4)
Panel A. Time (baseline=before 1960)
Female share in jury -0.317* -0.287 -0.010 0.103
(0.193)  (0.271)  (0.192)  (0.841)
Female share in jury x 1960-79 0.340%* 0.297 0.054 0.239
(0.202) (0.295) (0.218) (0.889)
Female share in jury x 1980-99 0.239 0.150 -0.043 0.0644
(0.192) (0.276) (0.198) (0.858)
Female share in jury x 2001-23 0.289 0.221 -0.076 -0.299
(0.195) (0.275) (0.194) (0.835)
R? 0.257 0.256 0.254 0.210
Panel B. Region (baseline=FEurope)
Female share in jury -0.050**  -0.099***  -0.084***  -0.098
(0.020) (0.035) (0.029) (0.131)
Female share in jury x Americas  0.091* 0.151* 0.137* 0.654*
(0.047) (0.083) (0.076) (0.352)
Female share in jury x Asia -0.011 -0.022 -0.048 -0.607
(0.059) (0.103) (0.091) (0.572)
Female share in jury x Rest -0.141 -0.207 -0.111  -1.643**
(0.089) (0.201) (0.107) (0.796)
R? 0.258 0.256 0.254 0.211
Panel C. Number of rounds (baseline=1-round)
Female share in jury -0.043 -0.093 -0.120* 0.250
(0.029) (0.057) (0.069) (0.285)
Female share in jury x 2-round - - 0.083 -0.216
(0.083) (0.332)
Female share in jury x 3-round 0.008 0.023 0.056 -0.513
(0.035) (0.066) (0.075) (0.316)
Female share in jury x 4-round -0.010 -0.004 -0.008 -0.490
(0.045) (0.081) (0.084) (0.426)
R? 0.256 0.255 0.254 0.210
Panel D. Prestige (baseline=non-WFIMC)
Female share in jury -0.034*  -0.081%*  -0.070**  -0.016
(0.020) (0.035) (0.029) (0.131)
Female share in jury x WFIMC -0.039 -0.004 -0.009 -0.400
(0.037) (0.065) (0.057) (0.294)
R? 0.257 0.255 0.253 0.210

Note: *, ** *** denote statistical significance at the 0.1, 0.05, and 0.01 levels,

respectively.
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lower scores from female jurors, and if the effects depend on a competitor’s gender. With
this approach we can control for inherent differences among competitors by including
competitor fixed effects, allowing us to quantify differences in assessments of the same

competitor by jurors of each gender. Identification of the effect of juror gender on scoring



comes from within-competitor variation in jurors of different genders. If female jurors are
stricter than their male counterparts in their relative assessments of female versus male
pianists, this would explain why female pianists do worse when evaluated by juries with
higher female representation.

In this competition, there were 28 pianists in the first round of each edition (40 percent
female in the first edition, 18 percent in the second, and 32 percent in the third). In each
edition, the jury had seven members, of whom three were women. Each competitor was
scored on a 24-point scale, which we standardize by converting to z-scores. The unit of
observation for this analysis is a competitor-juror pair.2”

To determine whether there are differences between male and female jurors in how

they score male and female competitors, we estimate the following linear regression:

Zije = Po + Pr(FemJurist;) + fo(FemJurist;) x (FemPianist;) 5)
+ i + e + €ije

In this regression, the dependent variable z;;. is the standardized score assigned to
competitor ¢ by juror j in edition e; F'emJurist; is a binary variable equal to one if juror
j is female; FemPianist; is a binary variable equal to one of pianist ¢ is female; p; and
e are fixed effects for pianist ¢ and edition e; and ¢ is an error term. The coefficient
of interest is (. It tells us whether female jurors evaluate female pianists more strictly
than they evaluate male pianists, relative to male jurors.

Coefficient estimates are shown in the first column of Table 8. We see that the coef-
ficient on the interaction term is negative and statistically significant. Holding constant
a pianists’ quality, female jurors assign female pianists scores that are almost two-fifths
of a standard deviation lower than the scores they assign male pianists, relative to male
jurors.

Is this because female evaluators are tough on women pianists, or generous with male
pianists, or both (relative to male jurors)? To determine this, we drop the interaction
term from equation 5, and estimate the regression model separately using only male and
only female competitors. If female jurors are tougher on women competitors than are male
jurors, the coefficient on the female juror indicator should be negative and statistically
significant when we estimate the model using the sample of only female competitors.
Alternatively, if they are more generous with male competitors than male jurors, the
coefficient on the female juror indicator should be positive and statistically significant
when we estimate the model using the sample of only male competitors.

Columns (2) and (3) of Table 8 show the results from this exercise. Relative to male

jurors, female jurors assign male competitors scores that are one-fifth of a standard devi-

20While there are 588 (= 28 x 7 x 3) possible competitor-juror pairs, the number of actual pairs
is 546 because some jurors recused themselves from scoring particular competitors due to personal or
professional connections.
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Table 8: Juror scoring

All Male competitors Female competitors
(1) (2) (3)
Female juror 0.201*%* 0.201** -0.181
(0.0695) (0.0876) (0.123)
Female juror x Female competitor -0.383**
(0.173)
Constant -0.034 -0.081 0.069
(0.027) (0.056) (0.077)
Competitor FE Yes Yes Yes
Edition FE Yes Yes Yes
Obs. 546 376 170
R? 0.435 0.385 0.532

Note: *, ** *** denote statistical significance at the 0.1, 0.05, and 0.01 levels, respectively.
This table reports OLS estimates of equation (5), where the dependent variable is the
competitor’s standardized score given by a juror. The unit of observation is the pair
competitor ¢ and juror j in a given edition e. Standard errors clustered at the competitor
level are shown in parentheses.

ation higher, an effect that is statistically significant at conventional levels. In contrast,
female jurors assign scores to female competitors that are almost one-fifth of a standard
deviation lower than male jurors, but this effect is imprecisely estimated. Accordingly,
the penalty that female competitors suffer when evaluated by female jurors appears to
result from a combination of female jurors rating male competitors more generously than
male jurors do, and female jurors rating female competitors more strictly than male jurors
do.

6.2 Jurors’ competition histories

Why are female jurors stricter with female competitors and more lenient with male ones?
We next consider whether this is related to the past competition histories of jurors.
Notably, almost 40 percent of jurors in our main database are former competition pianists.
Selection into a competition jury, at least anecdotally, appears to be related to past

21

competition experience and success.” Studies in social psychology and organizational

behavior sometimes find that successful senior women are especially tough on junior

21The renowned Argentine pianist, Martha Argerich, who won the International Piano Competition
in Buenos Aires in 1957, the Chopin Competition in 1965, and the International Music Competition in
Geneva 1966, has served on multiple juries including the Chopin Competition (in 1990, 2000, 2010, and
2015), the Tchaikovsky Competition (in 1998), the Van Cliburn Competition (in 2001), the International
Music Competition (in 2002), the Hamamatsu Competition (in 2006), the International Competition
in Monte Carlo (in 2008), the Arthur Rubinstein Competition (in 2014), and the International Piano
Competition in Leipzig (2018).
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women (or, alternatively, more generous with junior men) in competitive, male-dominated
settings (e.g. Derks et al., 2011, 2016; Ellemers et al., 2012).22 Could the negative effect
of female jury representation be driven by jurors who were once highly successful on the
competition circuit???

To investigate this, we estimate the following regression at the competition-level:

Yo = Bo+ Bi(FJe)” + Bo(FJet)® + Bs(FJet)" + Ba(MIey)”

+ Bs(MJet) + XerBe + pe + pe + He + s + py + €ct R

In this regression, the dependent variable, Y., is one of the four gender-based competition-
level outcomes from section 4.1; F'JY (M JY) is a count variable equal to the number of
female jurors (male jurors) in competition ¢ in year ¢ who were once competition win-
ners; F\JS (MJS) is a count variable equal to the number of female jurors (male jurors)
in competition ¢ in year ¢ who have experience as competitors but were never winners;
and F'J], is a count variable that is equal to the number of female jurors in competition
¢ held in year ¢ who are not former competitors; u, is a jury size fixed effect; and the
remaining variables are defined as in equation 2. If, for instance, female jurors who are
former winners reduce the likelihood of female success in competitions but other female
jurors do not nor do male jurors regardless of their prior competition histories, we would
expect 51 <0, B =0, 83=0, gy =0 and 35 = 0.

Coefficient estimates are shown in Table 9. The number of female jurors who were
former competition winners has a negative and statistically significant relationship with
all measures of female success. Adding another female juror who was once a competition
winner widens the gender success gap by 0.01 points (25 percent), the finalist gender gap
by 0.018 points (30 percent), and the podium gender gap by 0.015 points (37.5 percent).
Additionally, it reduces the female win likelihood by 0.096 points (14.3 percent). In con-
trast, the number of female jurors who were former competitors but not winners, or were
never on the competition circuit, has a small and statistically insignificant relationship
with female success. Moreover, the number of male jurors is largely uncorrelated with fe-
male success, regardless of their past competition histories. The results therefore suggest
that the negative impact of female representation on juries comes primarily from those

female jurors who were once competition winners.

22This phenomenon is sometimes called ”Queen Bee Syndrome,” which refers to a tendency among
some senior women in male-dominated fields to distance themselves from other women, sometimes failing
to support or even undermining them. Derks et al. (2016) argue that this behavior may be a response
to gender discrimination. Women may distance themselves from their gender and adopt masculine
behaviors and attitudes to fit in and succeed in a male-dominated environment. Similarly, Ellemers
et al. (2012) suggest that being tough on other women may function as a survival strategy. Additionally,
role congruity theory may explain this behavior, as women in leadership positions may face prejudice
for not conforming to traditional gender roles, leading them to adopt stricter attitudes towards other
women to mitigate this bias (e.g. Eagly and Karau, 2002).

23Twenty-eight percent of jurors were once competition winners.
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Table 9: Role of jurors’ competition histories

Success Final = Podium Winner
n @ B (4)
Female jurors
Not former competitors  -0.004 -0.007 -0.006 0.015
(0.003)  (0.005)  (0.005) (0.021)
Non-winner competitors  -0.002 -0.008 -0.006 0.004
(0.003)  (0.006)  (0.006) (0.027)
Winner competitors -0.011%%  -0.018** -0.015* -0.096**

(0.005)  (0.009)  (0.008) (0.040)
Male jurors

Non-winner competitors  0.001 0.003 0.005 0.023
(0.002)  (0.004)  (0.004) (0.018)
Winner competitors 0.003 0.002  0.010** 0.010
(0.003)  (0.005)  (0.005) (0.021)
Competition FE Yes Yes Yes Yes
Edition FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Number of rounds FE Yes Yes Yes Yes
Jury size FE Yes Yes Yes Yes
Obs. 3,724 3,724 4,360 4,360
R? 0.262 0.260 0.260 0.219

Note: *, ** **F denote statistical significance at the 0.1, 0.05, and 0.01
levels, respectively. This table reports OLS estimates of equation (6),
where the dependent variables are measurements of gender gaps in suc-
cess in a competition-edition. The unit of observation is the competition
c at year t. All regressions control for the difference between female and
male competitors in experience and past success prior to the competition-
edition. Standard errors clustered at the competition level are shown in
parentheses.

Could the negative impact of female jurors who were once competition winners be
related to a juror’s age, approximated by the time elapsed since a juror first appeared as
a competitor? To explore this, we divide jurors who were former competitors into three
age groups: “young” jurors are within 20 years of their first appearance as a competitor,
”prime age” jurors are 20 to 40 years from their first appearance, and ”old” jurors are more
than 40 years past their initial competition.?* Based on these definitions, we identified 13
distinct groups of jurors: females who were never competitors, female former competitors
who were not winners (divided into young, prime age, and old), female former winners
(divided into young, prime age, and old), male former competitors who were not winners

(divided into young, prime age, and old), and male former winners (divided into young,

24If a pianist starts competing at age 20 and later becomes a juror, she is considered young if she is
between 20 and 40 years old, prime age if she is between 40 and 60, and old if she is over 60. Of the
jurors who are former competitors, roughly equal proportions fall within each age group.
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Table 10: Role of jurors’ competition histories (life cycle)

Success Final Podium  Winner
1) ) 3) (4)
Female jurors
Not former competitors -0.003 -0.006 -0.005 0.017
(0.003)  (0.005)  (0.005)  (0.021)
Non-winner competitors (young) 0.002 -0.002 0.009 0.018
(0.007)  (0.012)  (0.012)  (0.053)
Non-winner competitors (prime age)  -0.001 -0.004 -0.009 -0.024
(0.005)  (0.008)  (0.007)  (0.038)
Non-winner competitors (old) -0.007 -0.015* -0.011 0.036
(0.005)  (0.009)  (0.008)  (0.043)
Winner competitors (young) 0.010 0.014 0.003 -0.104
(0.011) (0.019) (0.017) (0.065)
Winner competitors (prime age) -0.020%**  -0.033***  _0.030*** -0.153***
(0.007)  (0.011)  (0.011)  (0.055)
Winner competitors (old) -0.014 -0.022 -0.004 0.006

(0.009) (0.013) (0.012) (0.078)
Male jurors

Non-winner competitors (young) -0.005 -0.008 -0.002 0.011
(0.004)  (0.008)  (0.008)  (0.035)
Non-winner competitors (prime age) 0.002 0.003 0.002 -0.001
(0.003)  (0.005)  (0.005)  (0.020)
Non-winner competitors (old) 0.004 0.012*%%  0.016***  0.068**
(0.003)  (0.005)  (0.005)  (0.029)
Winner competitors (young) 0.005 0.006 0.013 0.081**
(0.005)  (0.009)  (0.009)  (0.040)
Winner competitors (prime age) 0.005 0.006 0.009%* -0.002
(0.003) (0.005) (0.005) (0.028)
Winner competitors (old) -0.003 -0.012 0.009 -0.044
(0.005)  (0.008)  (0.008)  (0.037)
Competition FE Yes Yes Yes Yes
Edition FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Number of rounds FE Yes Yes Yes Yes
Jury size FE Yes Yes Yes Yes
Obs. 3724 3.724 4.360 4.360
R? 0.262 0.260 0.260 0.219

Note: *, *F % denote statistical significance at the 0.1, 0.05, and 0.01 levels, re-
spectively. This table reports OLS estimates of equation (6), where the dependent
variables are measurements of gender gaps in success in a competition-edition. The
unit of observation is the competition ¢ at year t. All regressions control for the dif-
ference between female and male competitors in experience and past success prior to
the competition-edition. Standard errors clustered at the competition level are shown
in parentheses.
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prime age, and old). We then included controls for each of these groups in our regression
analysis.

Coefficient estimates are shown in Table 10. We see that the negative impact of female
jury representation on female competitors comes almost entirely from female jurors who
were once competition winners and are of prime age. Female jurors who are former
winners and fall within the old and young categories have no effect. Male jurors who are
former winners have no impact, regardless of age group. Additionally, former competitors
of both genders who were not winners do not increase the gender gap, regardless of
whether they fall into the young, prime age, or old categories.

We speculate that this age- and gender-related pattern of results may be linked to
whether jurors perceive current competitors as potential rivals within their segment of
the labor market and differences between men and women in how they respond to this
perceived threat. Markets for musicians are segmented depending on a musician’s in-
strument, and role (performers versus teachers). Among performers, markets are further
segmented by a performers’ stature, as even sometimes by gender, with some concert pre-
senters explicitly seeking female performers. The scarcity of high prestige opportunities
within these market segments fosters an environment where status competition among
performers is prevalent. Status competition, in turn, may create incentives to sabotage
potential rivals (e.g., Charness et al., 2014; Chen, 2003).

Jurors who were never competition pianists are generally full-time teachers or mu-
sicians who are not pianists. Since these jurors are not active concert pianists, young
pianists on the competition circuit are not labor market rivals. Similarly, jurors who
were once on the competition circuit but were never winners are also unlikely to feel
threatened by current competitors, as they too are typically not primarily concert pi-
anists.

Jurors who were once competition winners are the group most likely to be active as
concert pianists. However, among them, the extent to which young talent is perceived as
a threat may vary. Recent competition winners are not likely threatened by new talent
since they are still at their technical peak. Older jurors who are former winners are also
unlikely to feel threatened because their reputations are fully established, and many are
transitioning out of performing careers. In contrast, former winners in their prime age are
still active as performers but may not be as technically brilliant as younger performers.
For jurors within this group, current competitors are potential rivals in the labor market.

Given this interpretation, our findings indicate that male and female jurors in this
group respond differently to perceived threats. Why might this be the case? We propose
that the women in this group see themselves as competing primarily with other women,
whereas the men view themselves as competing with everyone. For example, Leibbrandt
et al. (2018) find that in competitive environments with peer evaluation, women mostly

sabotage other women, while men sabotage indiscriminately. Consequently, the presence
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of more prime-age female jurors who were once competitors exacerbates the gender gap,
whereas the presence of prime-age male jurors with a similar history does not.?

To explore these ideas further, we also examine whether the negative impact of former
winners varies based on the prestige of the competition in which the juror won. Winning a
WFIMC-affiliated competition like the Leeds, Queen Elisabeth, or Van Cliburn competi-
tions is akin to being the victor in a top-tier soccer league like the English Premier League
or La Liga. The selected few who win these competitions enjoy an extremely high level
of recognition and work within the most elite segment of the concert pianist market.?
For jurors of this category, young pianists who are currently on the competition circuit
are not potential labor market rivals. In contrast, winning a non-WFIMC affiliated com-
petition is like winning in a second-tier league, like the EFL. Championship or Segunda
Division. For jurors who have won these less prestigious events, young performers pose
a greater threat in the labor market. These jurors may perceive themselves as having to
continuously prove their worth and therefore might feel threatened by young talent that
could overshadow them. However, if male jurors in this group view themselves as com-
peting equally with young pianists of both genders, while their female counterparts see
themselves as primarily in competition with other women, we might expect the negative
impact of former winners to be driven primarily by female jurors who were winners of
these less prestigious competitions.

Table 11 displays coefficient estimates. In these regressions, we differentiate between
male and female jurors who were once winners based on whether they won a WFIMC-
affiliated competition.?” We also control separately for the number of male and female
jurors who are former competitors but not winners, as well as the number of female jurors
who were never competitors. We find that the presence of more female jurors who were
winners of less elite competitions (i.e., those not affiliated with the WFIMC) tends to
widen the gender gap, while the presence of female jurors who were winners of the most
elite competitions does not. As before, male jurors (regardless of history) do not have
a systematic impact on the gender gap. This provides further evidence supporting the
hypothesis that the negative impact of female jury representation on female success is
related to whether female competitors are viewed by female jurors as potential rivals in

their segment of the labor market.

25 Anecdotally, musicians, presenters, and other industry-insiders have suggested to us that there is a
larger premium attached to youth and attractiveness among female musicians than male ones in markets
for performers. If this is the case, prime-age female jurors who are still active as performers may feel
more threatened by emerging female talent than their male counterparts, which could also explain our
findings. However, we do not have systematic evidence of this. Additionally, the evidence from other
labor markets indicates that the premia from attractiveness (and the penalties for plainness) are similar
for men and women (Hamermesh and Biddle, 1994).

260nly 1.7 percent of competition pianists are winners of a WFIMC-affiliated competition. Of these,
28 percent are women. Performers like Martha Argerich, who appear frequently on competition juries,
fall within the extreme right tail of this highly select group.

2"Eleven percent of jurors were once winners of a WFIMC-affiliated competition.
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Table 11: Role of jurors’ competition histories (prestige)

Success Final  Podium Winner
(1) (2) (3) (4)
Female jurors
Not former competitors -0.004  -0.007 -0.006 0.015
(0.003) (0.005) (0.005) (0.021)
Non-winner competitors -0.002  -0.008 -0.006 0.004

(0.003) (0.006) (0.006)  (0.027)
Non-WFIMC winner competitors -0.013  -0.027* -0.023**  -0.190***
(0.009) (0.014) (0.012)  (0.057)
WFIMC winner competitors -0.009  -0.011 -0.008 -0.026
(0.005) (0.009) (0.010)  (0.051)
Male jurors

Non-winner competitors 0.001 0.003 0.005 0.023
(0.002)  (0.004) (0.004) (0.018)
Non-WFIMC winner competitors  0.006 0.006  0.015%* 0.012
(0.004) (0.007)  (0.006) (0.029)
WFIMC winner competitors 0.001 -0.001 0.005 0.008
(0.003)  (0.005)  (0.005) (0.027)
Competition FE Yes Yes Yes Yes
Edition FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Number of rounds FE Yes Yes Yes Yes
Jury size FE Yes Yes Yes Yes
Obs. 3,724 3,724 4,360 4,360
R? 0.262 0.260 0.261 0.220

Note: *, ** *** denote statistical significance at the 0.1, 0.05, and 0.01 levels, re-
spectively. This table reports OLS estimates of equation (6), where the dependent
variables are measurements of gender gaps in success in a competition-edition.
The unit of observation is the competition ¢ at year t. All regressions control
for the difference between female and male competitors in experience and past
success prior to the competition-edition. Standard errors clustered at the com-
petition level are shown in parentheses.

7 Returns to experience and differential attrition by
gender

A growing body of evidence suggests that men and women react differently to failure
in competitive settings. Studies of competitions or competitive environments find that,
conditional on a given level of performance, women are less likely to persist. If there are
increasing returns to experience, higher attrition among women may exacerbate existing
gender gaps in performance. An unintended consequence of greater female representation
on piano competition juries may therefore be increased attrition among female pianists,

which, in turn, fuels the gender gap even more.
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To shed light on this, we first examine whether there are increasing returns to expe-
rience (in terms of competition success). To do this, we compute the fraction of pianists
who attain a level of success for different levels of experience. This gives us an estimate
of the likelihood a pianist reaches a given level of success, conditional on a level of expe-
rience. For instance, to estimate the probability that a pianist becomes a finalist on her
debut competition, we calculate the fraction of finalists who are participating in their first
competition. By repeating this computation for each level of experience (i.e., for pianists
who are in their second competition, third competition, and so forth), and comparing
the estimated probabilities, we can construct an experience-success probability profile.
An upward sloping experience-success probability profile is evidence of positive returns

to experience.

Figure 3: Experience-success probability profile

@ &
& 0 .
. &4
[ ]
2% . . ¢ t 3
[+ c
£ ° ] [} . L4 *
52 g 53 s
5 S
g g |
w w
o ]
Yol
g ]
o o
1 2 3 4 5 6 7 8+ 1 2 3 4 5 6 7 8+
Experience Experience
(a) Panel A: Reaching finals (b) Panel B: Winning

Notes: This figure illustrates the relationship between competition experience and success
in piano competitions. In panel A, the y-axis represents the fraction of competitors, at
each experience level, who reach the finals in competitions with at least two rounds. In
panel B, the y-axis shows the fraction of competitors, at each experience level, who win
a competition. The the z-axis in both panels represents the experience level of the com-
petitors, defined by the number of competition-editions in which they have participated.

Panels A and B in Figure 3 show the experience-success probability profiles associated
with reaching the finals and winning a competition, respectively. In each case, the profiles
slope upwards. Focusing on reaching on the finals, we see that the probability of reaching
the finals is 0.15 if a pianist is competing in her first competition and rises to over 0.2 if a
pianist is competing in her seventh competition. Meanwhile the likelihood of winning first
prize is just above 0.03 for first time competitors and rises to almost 0.06 for seventh time
competitors. The likelihood of either reaching the finals or being a competition winner
therefore increases substantially if a pianist is willing to persist to seven competitions.

We next turn to whether there are gender differences in attrition. We estimate attri-
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tion in terms of the likelihood of that a pianist stops competing (i.e. exits the competition-
circuit), with a higher attrition rate indicating less persistence. We estimate these at-
trition probabilities conditional on gender, reaching the finals, as well as a pianist’s past
experience, past success, and the particular competition in which a pianist competes.

To examine attrition, we estimate the following linear probability regression:

attrition;, = Po + B1(female;) + Po( finaliste) + PBs(finalist,y) * (female;)

(7)
+ Xit(Ba) + e + e + €

In this regression, attrition;. is an indicator equal to 1 if pianist s last competition
is competition ¢ in year t, and 0 otherwise; female; is an indicator equal to 1 if pianist ¢
is female; finalist;, is an indicator equal to 1 if pianist ¢ in competition ¢ in year t is a
finalist; X;; are pianist-level controls for past experience and past winning; u. and pu,; are

fixed effects for competition ¢ and year t; and €. is an error term.?

Table 12: Gender differences in attrition

Attrition likelihood

(1) (2) (3)

Female competitor 0.062%*F%  0.053%+* 0.056%**
(0.004)  (0.004) (0.004)
Finalist -0.186*** -0.178%%*
(0.004) (0.005)
(Female competitor) x (Finalist) -0.018**
(0.007)
Constant 0.5227%4% () .555%H* 0.553%#%
(0.004)  (0.003) (0.003)
Competition FE Yes Yes Yes
Year FE Yes Yes Yes
Raw mean (non-finalists male competitors)  0.491 0.491 0.491
Obs. 111,618 111,618 111,618
R? 0.131 0.149 0.149

Note: *, ** *FF denote statistical significance at the 0.1, 0.05, and 0.01 levels,
respectively. This table reports OLS estimations of equation (7). The unit of obser-
vation is the competitor ¢ in competition ¢ at year t. All regressions control for the
experience and success prior to the competition-edition. Standard errors clustered
at the competitor level are shown in parentheses.

Coefficient estimates are displayed in Table 12. As shown in column (1), without

28For these regressions, we do not include competitor-level fixed effects since doing so would require us
to drop all pianists who only appear once in our data set, and, hence, would exclude from our analysis
an important source of variation.
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conditioning on whether a competitor has reached the final round, female pianists are a
statistically significant 6.2 percentage points (12.6 percent) more likely to exit the com-
petition circuit than male pianists, holding constant experience, past success, as well as
competition-specific and year-specific effects. Column (2) shows that the likelihood of ex-
iting the competition-circuit is attenuated (for both men and women) by 18.6 percentage
points (37.9 percent) if a pianist is a finalist. In column (3) we include the interaction
term. Reaching the finals reduces the likelihood that a female pianist exits the competi-
tion circuit by an additional 1.8 percentage points (3.7 percent). However, the likelihood
a pianist exits, conditional on being a finalist, is still higher for women than men. Male
pianists are 17.8 percentage points less likely than male non-finalists to exit if they reach
the finals. Female finalists, in contrast, are 14 percentage points (= 5.6 — 17.8 — 1.8) less
likely to exit if they reach the finals. Conditional on reaching the finals, the difference in
the attrition likelihood of male and female pianists is statistically significant at the five
percent level. Accordingly, conditioning on past experience and success as well as other

factors, female pianists have higher attrition, even if they reach the final round.

8 Do juries with more female members make better
decisions?

We have found that the having more female jurors widens the gender gap in piano com-
petition outcomes. However, this does not necessarily imply that juries with more women
are making poor decisions. It is possible that juries with greater female representation
are, in fact, more discerning in their assessment of talent. If this is the case, a wider
gender gap is merely a consequence of juries weeding out weaker performers (who happen
to be disproportionately female).

To evaluate the quality of jury decisions, we compare the future competition careers of
pianists who reach the podium in a given competition with the future competition careers
of those who do not. We look at four future competition outcomes for podium and non-
podium competitors: the number of times they compete in subsequent competitions (i.e.,
their future participation), as well as the number of the number of times they reach the
finals, reach the podium, and win (i.e., their future success). The quality of a jury’s
decisions can be assessed by computing the difference between the average future success
of podium competitors and the average future success of non-podium competitors for
each of the three measures of future success. If a jury is correctly identifying competitors
who are likely to succeed in the competition circuit, the gap between the average future
success of podium and non-podium competitors should be positive, with larger gaps
indicating better jury decisions. To identify the impact of female jury representation on

the quality of jury decisions, we exploit within-competition (i.e., across edition) variation
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in the fraction of female jurors. If juries with greater female representation make better
decisions, the gap in average future success between podium and non-podium competitors
should increase as the share of female jurors rises.

Before proceeding, we should acknowledge a few caveats regarding this analysis. First,
we are evaluating the quality of jury decisions based on their ability to predict competi-
tors’ future success on the competition circuit, rather than their broader career achieve-
ments such as recordings or concert engagements. While these aspects are related, they
are not identical. Second, there is path dependence, as participation in future compe-
titions is influenced by performance in the current competition. Therefore, our findings
should be interpreted with caution, providing only suggestive evidence of the quality of
jury decision-making.

To implement this analysis, we estimate a regression model identical to equation
2 except now the outcome variable, Y.;, is the gap between podium and non-podium
competitors in terms of average future competition participation or average future com-
petition success (in terms of reaching the finals, reaching the podium, or winning). We
estimate this regression using all competitors, as well as separately for male and female
competitors. Estimating the model separately for male and female competitors allows us
to see if changes in the female share of jurors improve or impair jury decision making
quality differently for male and female competitors. To give novice competitors enough
time to finish their competition careers within our database, we focus our analysis on
competition-editions held before 2017.%° If juries with greater female representation are
better at evaluating pianists’ future success on the competition circuit, the coefficient on
female jury share (1) should be positive.

Panel A of Table 13 shows the regression results using all pianists. In column (1) the
outcome variable is the gap in average future competition participation between podium
and non-podium competitors. In columns (2), (3), and (4), the outcome variables are
the gap in average future competition success between podium and non-podium com-
petitors in terms of reaching the finals, reaching the podium, and winning. In all four
regressions the coefficient on female jury share is negative. Greater female representa-
tion on the jury has a negative but not statistically significant relationship with the gap
in future competition participation between podium and non-podium competitors and
a negative and statistically significant relationship with the gap in future competition
success. Taking the results at face value, replacing an all-male jury with an all-female
jury reduces the gap between podium and non-podium competitors in reaching the finals
by 0.62 (36.5 percent), reaching the podium by 0.68 (43.3 percent), and winning by 0.43

(64 percent). Our findings therefore suggest that greater female representation on juries

29The average competitor has a competition career of 2.5 years (s.d. 3.8). Accordingly, around 85
percent of pianists who first appear as competitors in 2016 should have exited the competition circuit
by 2023.
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Table 13: Gap in future experience and success (podium and non-podium competitors)

Experience  Final  Podium Winner
1) 2 © (4)
Panel A. All competitors
Female share in jury -0.48 -0.62*  -0.68** -0.43%*
(0.63)  (0.35)  (0.33) (0.17)
Constant 2.40%H* 1.10%#%  1.02%** 0.43%**
(0.19)  (0.11)  (0.10) (0.05)
Raw mean (all-male jury) 3.29 1.70 1.57 0.67
Obs. 3,413 3,232 3,232 3,232
R? 0.30 0.30 0.31 0.32
Panel B. Male competitors
Female share in jury -1.00 -0.74 -0.87 -0.66**
(0.99)  (0.62)  (0.60) (0.33)
Constant 2,691k 1.28%HKk ] 3% 0.56%**
(0.30)  (0.18)  (0.17) (0.10)
Raw mean (all-male jury) 3.72 2.20 2.08 0.93
Obs. 3,005 2,694 2,694 2,694
R? 0.30 0.31 0.31 0.33
Panel C. Female competitors
Female share in jury 1.09 0.30 0.20 0.04
(0.85)  (0.44)  (0.40) (0.18)
Constant 1.88 0.71 0.63 0.20
(0.26)  (0.14)  (0.13) (0.06)
Raw mean (all-male jury) 2.98 1.28 1.13 0.35
Obs. 2,562 2,172 2,172 2,172
R? 0.28 0.28 0.29 0.28

Note: *, ** *** denote statistical significance at the 0.1, 0.05, and 0.01 levels,
respectively. This table reports OLS estimates of equation (X), where the
dependent variables are measurements of gender gaps in future experience and
success between podium and non-podium competitors. The unit of observation
is the competition c at year ¢t. All regressions control for the difference between
podium and non-podium competitors in experience and past success prior to
the competition-edition. Standard errors clustered at the competition level are
shown in parentheses.

does not improve the quality of jury decision making.

Panels B and C of Table 13 show the results looking at sub-samples of male and fe-
male competitors, respectively. Among male competitors, the future success gap between
podium and non-podium competitors is narrower among juries with greater female rep-
resentation (i.e., 81 < 0); however the impact is only statistically significant for success
gap in winning. Among female competitors, the future success gap between podium and
non-podium competitors is wider among juries with greater female representation (i.e.,
p1 > 0), but the coefficient is relatively small in magnitude and never statistically sig-

nificant. In other words, juries with more women are no better at assessing the future
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competitive success of male competitors and marginally better at assessing the future
competitive success of females.

To assess the robustness of our findings, we replicated this analysis by restricting our
analysis to competitions with more than one round, and looking at the gap in future
participation and success between finalists and non-finalists. The results are shown in
Appendix Table A3. Although the sample is smaller (because we discard single round

competitions), we find a similar pattern of results.

9 Conclusion

Within the realm of piano competitions, the evidence strongly indicates that women do
not benefit from being evaluated by other women. Using data on nearly every piano
competition held between 1890 and the present, we find robust evidence that female
pianists are less likely to reach the finals, reach the podium, or win when participating in
competitions in which women are more heavily represented among jurors. Our findings,
based on competitions held in almost 100 countries and involving jurors and pianists
from over 120 nationalities, are consistent across different time periods and geographic
regions. This suggests that the bias arising from juries with higher female representation
spans cultures and historical periods. Juries with higher female representation seem to
favor male competitors more than they disfavor female ones. Evidence from scoring
data suggests this is due female jurors assigning higher scores to male competitors, and
somewhat lower scores to female competitors, compared to their male counterparts.

The negative effect of female representation on juries appears to be largely driven
by those female jurors who were once winners on the piano competition circuit, are of
prime age (i.e., between 20 and 40 years of their first appearance as competitors), and
were winners of less prestigious competitions. In contrast, the competition histories of
male jurors show little correlation with the relative success of female competitors. This
suggests that the disadvantage faced by female pianists when judged by a jury with higher
female representation might stem from those jurors who view current female competitors
as potential rivals in their segment of the labor market.

We show that there are increasing returns to competition experience, and female pi-
anists on the competition circuit have higher rates of attrition. Consequently, efforts to
increase female representation on juries could unintentionally amplify the gender gap in
piano competitions. Additionally, our findings indicate that juries with a higher propor-
tion of female members do not necessarily make better decisions regarding competitors’
future success in the competition circuit. However, this result should be interpreted
cautiously, as success on the competition circuit does not capture the full scope of a com-
petitor’s broader career achievements. Future work should aim to assess the quality of

jury decisions more broadly, perhaps by incorporating data on competitors’ achievements
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beyond the competition circuit.

What policy implications follow from this analysis? We hesitate to be prescriptive
since we do not know what competition organizers are trying to maximize. However, if
the aim is to improve the odds of female success, it may be beneficial to focus on jurors’
histories as former competitors, and whether they are likely to view emerging female
talent as rivals in their segment of the labor market. A broader application of these
insights could contribute to creating a fairer competitive environment and help women

compete for equality.
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Appendix

Figure A1l: Number of competition-editions by region and time period

2,000 3,000
1 1

Number of competition—editions
1,000

. —
E 3 E 3 E g 3
< < < <

<1960 1960-1979 1980-1999 2000-2023

Notes: Each bar represents the number of international piano competition-editions held
within a region-time period.

Figure A2: Structure of competitions
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Notes: Each pie shows the fraction of international piano competitions by the number of
rounds.
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Figure A3: Female share increase and competition characteristics
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Notes: This figure illustrates the estimated effects of the competition charac-
teristics on the change in the female share in the jury. The unit of observation
is a competition. The dependent variable is defined as the difference between
the female share in the jury in the last edition and the female share in the
jury in the first edition. All competition characteristics are time invariant.
The number of competitors is measured as the average number of competitors
across all editions. A competition’s run is equal to its last edition-year mi-
nus its first edition-year. The number of rounds is measured by the number
of rounds in a competition’s last edition. Baseline categories for number of
competitors, run (in years), number of rounds, geographical area and prestige
are 10 or less competitors, 3 years or less, 1-round, Europe, and non-WFIMC,;
respectively. Regression controls for the first year a competition was held. The
bands represent 95% confidence intervals.
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Figure A4: Non-linear effects
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Notes: This figure illustrates the non-linear estimated effects of the female share in the
jury on measurements of gender gap in success in a competition-edition. Baseline category
is no women in juries. The bands show 95% confidence intervals.
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Table Al: Effect of fraction of female jurors and fraction of new jurors on the gender gap
in success at the competition-level

Success Final Podium Winner
(1) (2) (3) (4)
Female share in jury -0.04%%  -0.08%*F*F  0.07*** -0.08
(0.02) (0.03) (0.03) (0.12)
Fraction of new jurors 0.01 0.02 0.04 0.10
(0.01) (0.02) (0.02) (0.10)
Constant -0.03*F*  .0.04%**  _0.05%** 0.65%**
(0.01) (0.02) (0.02) (0.08)
Competition FE Yes Yes Yes Yes
Edition FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Number of rounds FE Yes Yes Yes Yes
Raw mean (all-male jury)  -0.04 -0.06 -0.04 0.67
Obs. 3,730 3,730 4,365 4,365
R? 0.26 0.26 0.25 0.21

Note: *, ** *** denote statistical significance at the 0.1, 0.05, and 0.01
levels, respectively. This table reports OLS estimates of equation (2),
where the dependent variables are measurements of gender gaps in suc-
cess in a competition-edition. The unit of observation is the competition
¢ at year t. All regressions control for the difference between female and
male competitors in experience and past success prior to the competition-
edition. Standard errors clustered at the competition level are shown in

parentheses.
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Table A2: Effect of fraction of female jurors and fraction of new jurors on the gender gap
in success at the competition-level (individual level data)

Success Final Podium Winner
(1) (2) (3) (4)
Female share in jury 0.013 0.034**  0.025%* 0.007

(0.010)  (0.014)  (0.013)  (0.006)

Female competitor -0.030%*F%  _0.034***F  _0.024*F** _0.012%**
(0.003)  (0.005)  (0.004)  (0.002)

Female share in jury x Female competitor — -0.018%  -0.050*** -0.058%** -0.024***
(0.011)  (0.016)  (0.013)  (0.008)

Constant 0.529%**  0.170%**  0.131***  0.040%**
(0.003) (0.005) (0.004) (0.002)
Competition FE Yes Yes Yes Yes
Edition FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Number of rounds FE Yes Yes Yes Yes
Raw mean (all-male jury) 0.552 0.193 0.138 0.041
Obs. 110,251 110,251 120,757 120,757
R? 0.178 0.120 0.129 0.070

Note: * ** ** denote statistical significance at the 0.1, 0.05, and 0.01 levels, respectively.
This table reports OLS estimates of the impact of female jury representation on likelihood
of female success using individual-level data. The unit of observation is the competitor ¢
in edition e of competition ¢ at year t. The dependent variables are the success ratio of
competitor in a given competition edition, an indicator for whether a competitor reached
the final round in a given competition edition, an indicator for whether a competitor
reached the podium, in a given competition-edition, and an indicator for whether a com-
petitor win a given competition edition. Each outcome variable is regressed on the female
jury representation, an indicator for a competitor’s gender, the interaction between female
jury representation and competitor gender, controls for a competitor’s past competition
experience and success, as well as fixed effects for the competition, year, and number of
rounds. Standard errors clustered at the competition-level are shown in parentheses.
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Table A3: Gap in future experience and success (finalist and non-finalist competitors)

Experience  Final  Podium Winner
1) 2 © (4)
Panel A. All competitors
Female share in jury -1.16* -0.66*  -0.76** -0.46%%*
(0.64) (0.37) (0.35) (0.18)
Constant 2.561H* 1.10%#%  1.02%** 0.42%#*
(0.19) (0.11) (0.10) (0.05)
Raw mean (all-male jury) 3.34 1.62 1.49 0.60
Obs. 3,030 2,925 2,925 2,925
R? 0.32 0.31 0.32 0.34
Panel B. Male competitors
Female share in jury -1.34 -0.94 -1.03* -0.65*
(0.96) (0.62) (0.60) (0.33)
Constant 2. THHH* 1.32%%% 1 23%** 0.51%**
(0.29) (0.18) (0.17) (0.10)
Raw mean (all-male jury) 3.68 2.01 1.84 0.75
Obs. 2,806 2,564 2,564 2,564
R? 0.31 0.30 0.31 0.33
Panel C. Female competitors
Female share in jury 0.26 0.10 -0.01 -0.08
(0.94) (0.44) (0.40) (0.18)
Constant 2.03 0.71 0.65 0.22
(0.27) (0.13) (0.12) (0.06)
Raw mean (all-male jury) 3.02 1.23 1.09 0.37
Obs. 2,509 2,191 2,191 2,191
R? 0.28 0.28 0.30 0.30

Note: *, ** *** denote statistical significance at the 0.1, 0.05, and 0.01 levels,
respectively. This table reports OLS estimates of equation (X), where the
dependent variables are measurements of gender gaps in future experience and
success between finalist and non-finalist competitors. The unit of observation is
the competition ¢ at year t. All regressions control for the difference between
finalist and non-finalist competitors in experience and past success prior to
the competition-edition. Standard errors clustered at the competition level
are shown in parentheses.
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