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Abstract
We explore gender attitudes towards competition in the United Arab Emirates – a
traditionally patriarchal society which in recent times has adopted numerous policies to
empower women and promote their role in the labor force. The experimental treatments
vary whether individuals compete in single-sex or mixed-sex groups. In contrast to
previous studies, women in our sample are not less willing to compete than men. In
fact, once we control for individual performance, Emirati women are more likely to
select into competition. Our analysis shows that neither women nor men shy away from
competition, and both compete more than what would be optimal in monetary terms as
the fraction of men in their group increases. We offer a detailed survey of the literature
and discuss possible reasons for the lack of gender differences in our experiment.
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1. Introduction
The reasons for the gender differences in outcomes in labor markets across the world have
been a topic of continuous debate. Recent evidence suggests that a contributing factor is the
different attitudes men and women have towards competition. In a pioneering study, Niederle
and Vesterlund (2007, henceforth, NV) introduced a new experimental paradigm and found
that, even when women perform as well as men, men were more than twice as likely to select
into competition. Several subsequent studies have confirmed the tendency of women to shy
away from competition, and of men to compete too much. As can be seen in Table A1, across
all studies with university students, there is not a single instance in which women were found
to be more likely to select into competition than men.1 Perhaps as important, the elicited
willingness to compete correlates with educational and occupational choices (Buser et al. 2014,
Buser et al. 2017, Reuben et al. 2015, Reuben et al. 2017).
One reason that has been suggested for the observed gender differences in the willingness
to compete is culture. Gneezy et al. (2009) find that, while men are roughly twice as likely to
select into competition in a patriarchal society in Tanzania, women are more likely to compete
in a comparable matrilineal society in India. Similarly, Andersen et al. (2013) find that boys
aged between 7 and 15 are more likely to compete than girls in patriarchal but not matrilineal
villages in India.2 Taken together, this evidence suggests that comparing gender attitudes
towards competition in different cultures is not only interesting, but also potentially important
for designing effective policies to reduce gender differences in labor markets.
We present evidence from an experiment studying attitudes towards competition among
young nationals in the United Arab Emirates (UAE). The UAE is probably best known
internationally for its remarkable transformation in a short time period; one of the wealthiest
countries in the world today, half-a-century ago, prior to the discovery of vast oil reserves in
1959, the local population was living in poverty (Al Fahim 2011). For our purposes, however,
the UAE is interesting for another reason. The UAE is what some sociologists refer to as a
“patriarchal society in transition” (Moghadam 2004). Although historically a traditional
1

Across all university-student samples in Table A1, women select to compete 31% of the time and men 56%
(unweighted average). The gap appears to be smaller in non-university samples, particularly among pre-university
students and children (women: 37%; men: 47%), where there are also instances in which women are found to
compete more often than men (see Panel C in Table A1). For a discussion of the key findings in this literature, see
Niederle (2016).
2
Using the NV paradigm to study the willingness of children aged 3 to 18-year-old to compete in three different
tasks, Sutter and Glätzle-Rützler (2015) find evidence that the gender-gap in competitiveness emerges early in life
– in some cases from the age of 5 – and persists. Panel C in Table A1 reviews studies using exclusively children
and pre-university teenagers.
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patriarchal society, in the past decade, the government has introduced one policy after another
aimed at empowering women and reducing the substantial gap between men and women (UAE
overall rank: 124 out of 144; for comparison, USA overall rank: 45 out of 144; World
Economic Forum 2016, henceforth WEF).
The traditionally patriarchal values were cited in a recent survey (Pennington 2016) as the
main reason why the relative participation of Emirati women in the labor force is low (42 vs.
92% for men; UAE rank: 128 out of 144; USA rank: 56 out of 144; WEF). The UAE
government has attempted to overcome some of the social constraints local women face in the
labor force by adopting a number of targeted policies. Examples include the mandatory
membership of Emirati women in the Boards of Directors of federal bodies, companies and
institutions, and the establishment of the UAE Gender Balance Council charged with
promoting equality and opportunities for women in the labor market (UAE Government 2017).
And indeed things appear to be changing; 9 of the 28 ministers in the UAE government are
currently women; women’s political empowerment as measured by WEF has increased by a
factor of nearly 10 within a decade, increasing considerably the UAE’s global standing (UAE
rank in 2006: 112 out of 115 countries; UAE rank in 2016: 83 out of 144 in 2016; USA rank in
2016: 73 out of 144); the wage gap between men and women after controlling for occupation is
now one of the smallest in the world (UAE rank: 8 out of 144; USA rank: 66 out of 144).
The extent of the tension between centuries-old patriarchal values and modern institutions
concerning the role of women in labor markets is what makes the UAE an interesting
population to study.3 Our sample consists of Emirati nationals, young adults who were kids
when some of the early policies targeted towards empowering women were introduced (mean
age=22.5, st. dev.=1.6).4 If attitudes towards competition (as measured using the NV paradigm)
are shaped by culture, then, if the recent institutional changes have been ineffective at affecting
these attitudes, we would expect at least as large a difference in the willingness to compete
between Emirati men and women as that in Western samples, ceteris paribus. If we observe
smaller or no differences in gender attitudes, this could be taken as evidence for the
effectiveness of these policies for empowering women. Having said this, our experiment will
not allow us to distinguish the impact of these policies from that of other factors that could
affect the willingness to compete. We return to this topic in the conclusion.
3

See also Khachatryan et al. (2015) who compare the competitiveness of boys and girls in Armenia – a society
which since the collapse of communism has been experiencing a slow return to patriarchal values.
4
For example, 65.3% of individuals in our sample report that their mother never had a job outside home after
giving birth.
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We explore attitudes towards competition in both single-sex and mixed-sex groups. In a
society like the UAE, where social forces sometimes prevent women from interacting in public
with men outside their families, an increase in women’s participation in the labor force raises
another interesting question: how do attitudes towards competition depend on the gender of the
other competitors? Are women less willing to compete against men than they are to compete
against other women? Most previous studies on attitudes towards competition have considered
competition in mixed groups exclusively. Two exceptions are Datta Gupta et al. (2013) who
find that men tend to compete less against other men in certain treatments (no effect for
women), and Sutter and Glätzle-Rützler (2015) who find no overall differences in behavior.5
2. The experiment
2.1 Sample selection and experimental procedures
Studying the behavior of Emiratis in a laboratory poses challenges. Emirati nationals are a
minority in the UAE (e.g., according to Statistics Centre Abu Dhabi, in mid-2016, Emiratis
were 18.9% of the Emirate’s population), implying that without targeted recruitment one
would need a large sample to have a sufficient number of observations. Furthermore, Emiratis
tend to be wealthy, hence, the usual monetary compensation can be insufficient to motivate
many of them to sign up for an experiment. The challenge is even greater when it comes to
recruiting Emirati women whose daily activities are sometimes regulated by their families.
Even if a minority of women is limited, this could introduce bias in our estimates.6
To overcome these problems and reduce the problem of selection bias, we decided to
conduct classroom experiments at Zayed University – the largest public university in the
nation’s capital. The majority of students (85.6%) are female, while the student body consists
almost exclusively of Emirati nationals (97%). The campus is divided in two; one sub-campus

5

Related to this, Gneezy et al. (2009) control for beliefs about gender composition in regressions and find some
evidence suggesting that the probability of choosing the competitive option decreases for both men and women in
both samples as the proportion of men in a group increases. The data in Balafoutas and Sutter (2012) also speaks
to this issue as they allow (among other) for quotas. This implies that, for some positions, women compete against
women, and men against men. Balafoutas and Sutter (2012) find quotas increase the willingness of women to
compete, which could be interpreted as evidence women compete more in single-sex groups. See also Niederle et
al. (2013) who also ask subjects’ beliefs and find men to be significantly more confident than women in mixedsex groups, but not in single-sex groups.
6
Almås et al. (2016) provide evidence that children from high socioeconomic status (SES) are more willing to
compete than children from medium or low SES families. In high and medium SES families, girls are
considerably less willing to compete than boys. In contrast, in low SES families, girls are as likely to compete as
boys.
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for women and one for men. While undergraduate students in a given class are always of the
same sex, instructors often are of the opposite sex.7
The experiment was conducted in February and March of 2017.8 We asked professors
teaching upper-division courses (i.e. students in the two final years of college) to allow us to
run our experiment in their class without providing them with details about the experiment, our
research questions or any monetary incentives.9 The classes of professors who agreed to help
us were randomly assigned to one of four treatments described below.
Students were not informed that an experiment would take place in their class. One day
before the experiment, they were informed via email from their professor that there will be a
“special activity” during class and were simply asked to bring their laptop (though we brought
several extra laptops for forgetful students). Once students arrived in class, they were asked to
sit far away from each other and connect to o-Tree (Chen et al 2016). During the one hour of
the experiment (i.e., as long as the duration of the class), professors were not permitted in the
classroom. The experiment was run by three experimenters (1 male and 2 female) who
alternated in reading aloud the instructions (for details, see OSM).
2.2 Experimental design
Our experiment is built on the paradigm introduced by Niederle and Vesterlund (2007,
NV). Each session consists of 3 experimental tasks, one of which is randomly selected for
payment at the end of the third task. In each task, participants are asked to add up a series of
two-digit numbers for 3 minutes. The tasks differ in how performance translates into earnings.
In the first task, participants are paid for each correct answer using a piece rate of 2 AED
(approximately 0.55 USD). In the second task, each participant competes in a tournament
against three other randomly selected anonymous students. If s/he correctly solves the highest
number of additions s/he receives 8 AED per correct answer. The rest of the group receives
nothing. Ties for the first place are randomly broken. Finally, in the third task, participants
must choose between the piece rate and the tournament. After that, they perform the task one
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The evidence on the impact of single- vs. mixed-sex schooling on competitiveness is mixed. One study finds no
differences in competitiveness (Lee et al., 2014), and the other finds girls compete more in single- than in mixedsex schools (Booth and Nolen, 2012).
8
To ensure that there are no spill overs across sessions that may be driving our findings, we repeated our analysis
focusing on sessions that took place in the first three days of our experiment. Our conclusions are unaffected.
Throughout the paper, we control for ‘session effects’ in our regression analysis.
9
This project is part of a larger one on the effect of motherhood on the willingness to compete. Here, we report
data only from treatments for which we have observations for both men and women, excluding observations from
mothers and pregnant women. In total, we report data from 20 different classes with 18.6 students on average.
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final time. Like in NV, if they choose to compete, their score is compared to that of
participants in the second task (for details, see OSM).
The last task measures individuals’ attitudes towards competition. All else equal, a riskneutral participant who only cares about maximizing her monetary earnings is indifferent
between the two incentive schemes when the chance of winning the tournament is 25% (i.e.,
when she thinks she is as likely as others to win the competition). To help us understand the
determinants of individual choices, we wanted to obtain measures of individual beliefs and risk
attitudes. As we only had one hour to set up the experiment, read instructions, have subjects
play the experiment, fill out a post-experiment questionnaire and pay them, we decided to
simply ask students at the end of the third task if they thought the other individuals in their
group would solve on average more or fewer additions correctly in Task 2 than they did,
without providing monetary incentives. Concerning risk attitudes, we asked students in a postquestionnaire if they thought they were generally a person who tries to avoid taking risks.10
We examine behavior in single-sex and mixed-sex groups. At the start of task 2,
participants are clearly informed whether they will be competing only with other people of the
same gender or in mixed groups. Participants are only informed about their individual score in
each task. Subjects received detailed feedback (incl. which task was selected for payment and
their earnings) after task 3 and, in particular, after they stated their belief about the
performance of others in task 2.11 Following this decision and after participants answer a postexperiment questionnaire, they were paid privately outside the class. On average, participants
earned 65.20 AED (17.75 USD).
2.3 Power calculations and sample size
Our sample consists of 147 students. Of the 66 men, 30 were allocated in the single-sex
condition and 36 in the mixed-sex. Of the 81 women, 35 and 46 were allocated in the singleand mixed-sex condition, respectively. Using the data of NV as a basis for power calculations
and pooling across single- and mixed-sex groups, our sample size will allow us to detect
gender differences in the willingness to compete at the 5% level, 99.8% of the time. If we
instead take as benchmark the (unweighted) average across all studies using university students
10

Responses to this question have been shown to be robust and stable over time (Dohmen et al. 2011, Lönnqvist
et al. 2015). Note that, apart from time restrictions, we could not use the usual lotteries for eliciting risk
preferences as gambling is forbidden in Islam.
11
After students were informed about their individual earnings, they were given the option to give a fraction of
their earnings to charity. Given space constraints, we do not discuss this part of our experiment here. In summary,
we find that individuals selecting to compete are as likely to make a donation as those choosing the piece rate; we
find no differences in giving between men and women.
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in Table A1, women selected the tournament 31% and men 56% of the time. Our sample will
allow us to detect such difference at the 5% level 87% of the time. If 31% women select into
competition, we will be able to detect a difference 80% of the time at the 5% level with our
sample so long as men are 22.9 percentage points more likely to compete (i.e., at least 53.9%
choose tournament).
For evaluating the impact of varying the composition of groups, we use the data in Datta
Gupta et al. (2013) as a basis for our power calculations. Although women in their sample are
as likely to compete against another woman as they are to compete against a man (25% in both
cases), men are more likely to compete against a woman (62.5%) than against another man
(33.3%). With our sample of 66 men, we would be able to detect a similar difference at the 5%
level, 94.8% of the time. All tests reported in the paper are two-tailed.
3. Experimental results
Result 1: Overall, women are not less likely than men to compete. Controlling for
performance, however, women are more likely to compete in the tournament than men. The
difference is driven by choices in single-sex groups.
SUPPORT: Across conditions, women select the tournament scheme 54.3% of the time, while
men 50.0%. The difference is small and not statistically significant (p-value=0.996, χ2 test,
N=147). Women, however, do not perform as well as men in the addition task. Across singleand mixed-sex groups, they solve correctly 26.5% fewer addition problems than men in the
first task (11.17 vs. 15.20; p-value<0.001, MWU test, N=147), 27.6% fewer in the second task
(11.80 vs. 16.30; p-value<0.001), and 17.9% fewer in the third task (13.27 vs. 16.19; pvalue<0.001,). To take into account the differences in performance and other factors that may
affect the willingness to compete, in Table 1 we present the results from a probit regression on
the decision to enter into competition in Task 3. The regression analysis follows that in NV
(see Table VI) controlling for individual performance in the second task (Tournament score),
the change in performance between the first and second task (Tournament - Piece rate score),
beliefs about the average performance of others (Guess other's score), self-reported risk
attitudes (Risk tolerance), the composition of groups (Single-sex group) as well as the potential
interdependency within experimental sessions. Model (1) indicates that once we control for
these factors women are nearly 17 percentage points more likely to select into competition than
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men, across conditions (p-value=0.036).12 Model (2) shows that women compete significantly
more than men in single-sex, but not in mixed-sex groups (model 3). ▄
Although women are not less likely to compete than men in our sample, it is worth noting
that the determinants of selecting into competition are otherwise similar to that in previous
studies. As seen in columns (1)-(3), individuals who expect others to have performed better
than them on average, are less likely to select into competition; individuals scoring higher in
the tournament in the second task are more likely to choose to compete. Using a probit
regression with “Guess other’s score” as the dependent variable and the first three regressors
from model (1) in Table 1, we find no significant difference between men and women
(marginal effect for female: -0.057, p-value= 0.640) while “Tournament score” is significant
and has a negative sign as one would expect (marginal effect: -0.033, p-value= 0.016).
Table 1 – Determinants of tournament-entry decision (task 3)

Female
Tournament score
Tournament - Piece rate score
Guess other's score
Risk tolerance

(1)

(2)

(3)

(4)

(5)

(6)

0.168**

0.262**

0.071

(0.079)

(0.103)

(0.086)

0.022*

0.039*

0.011

0.013

0.044

0.008

(0.011)

(0.022)

(0.016)

(0.009)

(0.028)

(0.011)

-0.006

-0.019

-0.003

-0.001

-0.024

0.013*

(0.014)

(0.028)

(0.015)

(0.013)

(0.028)

(0.007)

-0.185**

-0.036

-0.352***

-0.193**

-0.204*

-0.204

(0.084)

(0.090)

(0.088)

(0.084)

(0.118)

(0.146)

0.029

0.027

0.026

0.027

0.001

0.067*

(0.022)

(0.030)

(0.034)

(0.020)

(0.026)

(0.038)

-0.048

0.035

-0.126***

(0.079)

(0.129)

(0.042)

Single-sex group
Observations
Notes

147

82

65

147

81

66

All

Single-

Mixed-

All

Women

Men

obs.

sex only

sex only

obs.

only

only

Probit regression; the dependent variable takes the value of 1 if the subject selected the tournament in
task 3; entries are marginal effects estimated at the mean; robust standard errors in parentheses; the greyareas highlight coefficients related to our main variables of interest; ‘Guess other’s score’ is a dummy
variable taking the value 1 if a subject believes the other group members will solve correctly more
additions on average; ‘Risk tolerance’ takes values between 1 to 7 where 1 indicates least agreement with
the statement ‘I am generally a person who is fully prepared to take risks’ and 7 indicates most
agreement. *** p<0.01, ** p<0.05, * p<0.1

12

In order to test the relative importance of each of these factors, we also ran regressions in which each of the
factors is used separately. The female dummy becomes significant only when we control for Tournament score.
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Next, we investigate how the propensity to compete depends on the composition of groups.
It is important to note that, unlike in Gneezy et al. (2003), the composition of groups does not
affect performance in either task 1 (single-sex: 10.95, mixed-sex: 11.50; p-value=0.370, MWU
test, N=141) or task 2 (single-sex: 11.15, mixed-sex: 12.66, p-value=0.123), although in task 3
performance is higher in mixed-sex groups (single-sex: 13.76, mixed-sex: 15.63, pvalue=0.0527). If we consider men and women separately, we find no differences across tasks
for any of the comparisons (p-value>0.15, MWU test), except for men who compete more in
the third task in mixed-sex groups (single-sex: 15.00, mixed-sex: 17.63, p-value=0.053). We
also do not find differences in beliefs about others’ performance in single- vs. mixed-sex
groups (Women: p-value=0.706; Men: p-value=0.789).
Result 2: While women are as likely to select to compete in the single- and the mixed-sex
tournament, men are more likely to compete in mixed- than in single-sex groups.
SUPPORT: Women select the tournament 54.3% of the time in both single- and mixed-sex
groups (p-value=0.996, χ2 test, N=81). Men are more likely to select the tournament when
placed in mixed groups (56.7 vs. 44.4%), but the difference is not significant (p-value=0.333,
χ2 test, N=66). This however changes once we control for other factors that were shown above
to influence the decision to compete. While women are as likely to compete in single- and
mixed-sex groups (model 5 in Table 1), men are significantly more likely to compete in mixedsex groups (model 6). These findings are thus in line with those in Datta Gupta et al. (2013).
Overall, individuals are as likely to compete in single- and mixed-sex groups (model 4). ▄
4. Do women compete too much?
The fact that women are as likely to select into competition in mixed groups despite men’s
higher scores suggests that they may be competing too much for their own good. To explore
this possibility we performed a simulation in which we randomly created 10,000 4-person
groups from our sample. The simulation allows us to estimate the probability that a person with
a given score in task 3 wins the tournament (for details, see OSM). If participants are riskneutral money maximizers, they should enter into competition in task 3 only if they believe
their chances of winning are at least 25%.
Figure 1 graphs the probability of winning depending on one’s score, separately for each
condition. A quick look at the figure shows that it is harder to win as the fraction of men in a
group increases. In single-sex groups, a woman with a score of 12 has a 26% chance to win the
tournament. The situation is very different for men who need a score of 18 or more to have an
9

above-25% chance to win in single-sex groups. The fact that even someone with a score of 27
(i.e., 2.3 times the average in women-only groups, and 1.7 that in men-only groups) has only a
76.3% chance of winning indicates the presence of a few ‘star’ performers among men.
The existence of star performers among men implies that women should be less willing to
compete in mixed-sex groups (if their goal is to maximize their earnings). For example, a
woman with a score of 12 who had a 26% chance of winning in a women-only group would
have less than 11% chance of winning the mixed-sex tournament. The opposite applies to men
who have a higher chance of winning in mixed- than in single-sex groups. Whereas men need a
score of 18 or more to have a chance above 25% of winning in single-sex groups, in mixed-sex
groups, they need a score of 15. The reason is that, in mixed groups, the chance of
encountering another male star performer is lower than in men-only groups.
Figure 1 – Cumulative distribution function of winning

Probability of winning tournament

100%

Single-sex (Female)
Single-sex (Male)
Mixed sex

75%

50%

25%

0%
≤5 6

7

8

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 ≥31

Number of additions solved in task 3

How often should men and women compete? Panel (A) in Table 2 illustrates that, across
conditions, women and men should choose to compete about half of the time (46.9% and
48.5%, respectively) assuming their goal is to maximize their earnings and that the probability
distribution of winning is known. A comparison with Panel (B) shows that this is close to what
happened in the experiment, though women compete a bit more (see also Result 1).
The main insight from Table 2 (Panel A) is that both men and women should have been
less willing to compete as the fraction of men in their group increases, (i.e., men in single-sex
groups and women in mixed-sex groups should compete less). Although men are less likely to
10

compete as the fraction of other male competitors increases (see also Result 2), a comparison
with Panel (B) illustrates that they still tend to compete too much in single-sex groups and too
little in mixed-sex groups. Women on the other hand are as likely to compete in single-and
mixed-sex groups (see also Result 2). Panel (B) shows that this is driven mainly by women
competing too much in mixed-sex groups.
Panels (C) and (D) show that men are more likely to under-enter in men-only (single-sex)
groups (i.e., not enter when they should enter), and women are more likely to over-enter in
mixed-sex groups (i.e., not enter when they should not enter). Although on aggregate women
are more likely to over-enter and less likely to under-enter, i.e., the opposite than in NV, the
difference is far from being statistically significant.
Table 2 – Who competes too much and when?
(A) % that should compete
Single
Mixed
Total

Female
60.9%
28.6%
46.9%

(B) % that competes
Male
27.8%
73.3%
48.5%

Single
Mixed
Total

(C) % that should but don't compete
(underentry)
Single
Mixed
Total

Female
35.7%
40.0%
36.8%

Female
54.3%
54.3%
54.3%

Male
44.4%
56.7%
50.0%

(D) % that shouldn't but do compete
(overentry)

Male
50.0%
40.9%
43.8%

Single
Mixed
Total

Female
38.9%
48.0%
44.2%

Male
42.3%
50.0%
44.1%

5. Conclusion
We have found evidence women do not shy away from competition in a sample of young
UAE nationals. This is the case whether they are competing exclusively against other women
or in mixed groups with men. To our knowledge, this is the first study employing a university
sample in which women are not found to compete less than men (see Table A1). In fact, with
the exception of the Indian matrilineal sample in Gneezy et al. (2009), it is the only evidence
adult women are not less willing to compete than men. In light of previous evidence
concerning the differences in competitiveness in patriarchal societies, one possible explanation
is that the policies to empower women have been successful at changing attitudes towards
competition among young adults. In line with this are the findings from a 2016 survey of
undergraduates across the world by Accenture showing that more female students aspire to
11

senior leadership positions (67%) than men (62%) in the UAE, compared to 41% and 51%
respectively for the entire sample (Khaleej Times, 2017).
Lest we are misinterpreted, two important qualifiers are in order. First, we do not claim that
a top-down change in institutions will always lead to a reduction in the gender gap in
competitiveness (cf. Zhang, in press). In the UAE, the introduction of policies to empower
women in the past decade followed a prolonged period of interaction with Western migrants.
Therefore, the institutional change may partly reflect an overall change in social attitudes
towards women. Second, we note that, at this point in time, our interpretation of our findings is
only a conjecture as the data do not permit us to rule out alternative explanations. One factor
that could be contributing to the lack of a gender gap, for example, is the separate campuses for
men and women, even though as mentioned the evidence on the impact of single-sex schooling
on competitiveness is mixed (Booth and Nolen 2012, Lee et al. 2014). In addition, although
there is no problem with self-selection into our experiment, we cannot rule out the possibility
that our findings are affected by selection into higher education. Across the UAE, Emirati
women are much more likely to attend university than men who have ready access to wellpaying jobs in the public sector such as those in military and police. Having said this, it is
interesting to note that the percentage of men choosing to compete in our experiment is well
within the range of that observed in previous studies (see Table A1), whereas the percentage of
women choosing to compete in our sample is the highest observed so far. Related to this, we
cannot rule out the possibility that self-selection into lab experiments in previous studies is
partly responsible for the different findings obtained. It would be interesting if future studies
were to explore relative attitudes towards competition in other societies in which traditional
values are at odds with modern institutions as they could help shed light on the impact of
policies for empowering women on competitiveness.
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APPENDIX
Table A1 – List of published or forthcoming studies using the Niederle-Vesterlund (2007) paradigm
(A) Studies using university students
Study

Country

Task

Niederle & Vesterlund (2007)
Healy and Pate (2011)
Balafoutas & Sutter (2012)
Balafoutas et al. (2012)
Dargnies (2012)
Kamas and Preston (2012)
Mueller and Schwieren (2012)
Price (2012)

USA
USA
Austria
Austria
France
USA
Germany
USA

Addition
Addition
Addition
Addition
Addition
Addition
Addition
Addition
Verbal
Math puzzles
Addition
Mazes
Addition
Addition
Verbal
Addition
Addition
Addition
Addition
Addition
Memory task
Mix
Addition
Addition

Shurchkov (2012)
Cadsby et al. (2013)
Datta Gupta et al. (2013)
Niederle et al. (2013)
Wozniak et al. (2014)
Berlin and Dargnies (2016)
Buser et al. (2017)
Reuben et al. (2017)
Halko and Sääksvuori (2017)
Apicella et al. (in press)
Banerjee et al. (in press)
Buser et al. (in press)
Zhong et al. (in press)
Dariel et al. (this study)

USA
Canada
France
USA
USA
France
USA
USA
Finland
USA
India
Denmark
Singapore
UAE

% selecting competition
Male
Female
73%
35%
81%
28%
64%
30%
59%
31%
85%
51%
41%
23%
42%
26%
66%
49%
39%
30%
44%
19%
36%
9%
60%
34%
74%
31%
54%
31%
50%
30%
63%
35%
52%
28%
54%
27%
74%
54%
58%
38%
22%
16%
42%
26%
49%
25%
50%
54%

Sample size
40 M, 40 F
96 M, 96 F
36 M, 36 F
65 M, 67 F
39 M, 37 F
156 M, 154 F
57 M, 70 F
160 M, 150 F
74 M, 54 F
42 M, 42 F
66 M, 66 F
50 M, 50 F
42 M, 42 F
64 M, 64 F§
64 M, 64 F§
114 M, 114 F
50 M, 54 F
89 M, 168 F
40 M, 40 F
52 M, 48 F
88 M, 80 F†
137 M, 160 F†
98 M, 99 F
66 M, 81 F

(B) Studies using other adults (i.e., not university students)
Study
Gneezy et al. (2009)
Mayr et al. (2012)

Country

Task

Tanzania (patriarchal)
India (matrilineal)
USA

Bucket toss
Bucket toss
Addition
Skipping rope
Bead collection

Apicella et al. (2015)

Tanzania

Cassar et al. (2016)
Bönte et al. (in press)

China
Germany

Handgrip strength

Addition
Math

[Continued on next page]
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% selecting competition
Male
Female
50%
26%
39%
54%
56%
36%
45%
30%
52%
37%
67%
29%
36%
26%
56%
45%

Sample size
40 M, 34 F
40 M, 34 F
281 M, 262 F
102 M, 89 F
50 M, 38 F
39 M, 31 F
173 M, 185 F
101 M, 124 F

(C) Studies using only children or pre-university students
Study

Country
Sweden

Cardenas et al. (2012)
Colombia

Samak (2013)
Buser et al. (2014)

India (matrilineal)
India (patriarchal)
USA
Netherlands

Dreber et al. (2014)

Sweden

Andersen et al. (2013)

Lee et al. (2014)
Sutter & Rützler (2015)
Khachatryan et al. (2015)
Sutter et al. (2016)
Almås et al. (2016)
Buser et al. (2017)

South Korea
Austria
Armenia

Task
Math search
Word search
Math search
Word search
Bucket toss
Bucket toss
‘Fishing’ task
Addition
Addition
Word search
Addition
Addition
Addition
Word search
Addition
Addition
Addition
Addition
Addition
Addition

% selecting competition
Male
Female
44%
19%
39%
27%
35%
32%
26%
29%
52%
49%
51%
39%
77%
83%
49%
23%
36%
17%
33%
28%
30%
22%
40%
19%
54%
52%
57%
56%
44%
21%
52%
32%
68%
51%
63%
48%
60%
38%
75%
48%

Sample size
158 M , 146 F
159 M, 146 F
163 M, 152 F
164 M, 152 F
96 M, 76 F
71 M, 75 F
60 M, 63 F
178 M, 184 F
108 M, 108 F
108 M, 108 F
254 M, 386 F
298 M, 419 F
428 M, 396 F§
428 M, 396 F§
123 M, 123 F
250 M, 233 F
90 M, 159 F
48 M, 48 F†
48 M, 48 F†
40 M, 40 F†

Austria
Norway
Switzerland
China (Han)
Zhang et al. (in press)
China (Yi)
China (Mosuo)
§
These studies employ a within-subject design.
†
The statistics for these studies are not in the published paper, but were reported to us by the authors.
Notes: For a detailed discussion of how Table A1 was compiled see the OSM. In brief, Table A1 includes only studies
following closely the setting of NV and which were either published or forthcoming as of November 5, 2017; when studies
include treatments that differ considerably from NV, for comparability, we report statistics only from the treatments which
most closely resemble the NV setting. The table omits the study of Booth and Nolen (2012) as it does not report genderlevel entries. The authors use a sample of 260 pre-university students in the UK as subjects who solve mazes and find
women are 27% less likely to compete than men.
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1. Literature review
Table A1 provides an overview of the existing studies in the literature concerning gender
differences in competitiveness, and their findings. We restrict our review to published studies using the
Niederle and Vesterlund (2007) paradigm in which participants are asked to choose between a piecerate and a tournament, even if the task subjects had to complete (e.g., addition, verbal) was different to
that in the original study. For purposes of comparability, studies exploring whether men and women
behave differently when forced into competition vis-à-vis when forced to perform alone (i.e., when
participants do not make a choice between tournament and piece-rate, e.g., Gneezy et al. 2003, Gneezy
and Rustichini 2004, Dreber et al. 2011) are not included; the same applies for studies in which
individuals vote as a group for which payment scheme to use (Balafoutas et al. 2016) or in which the
return from winning the tournament is fixed rather than a function of one’s performance (e.g., Cason et
al. 2010). In contrast, we include studies in which
All efforts were made to include all studies meeting the inclusion criteria. After our initial search,
on November 1st 2017, we sent emails to esa-announce@googlegroups.com and esadiscuss@googlegroups.com asking colleagues to inform us by November 5th 2017, whether they had a
study they believed ought to be included in Table A1, but we might have missed. These email addresses
are used to reach the entire ESA community and it is in these addresses where job openings or
conferences are announced. We hope that the list in Table A1 presents all published studies on the
topic.
Table A1 gives a sense of the replicability of the Niederle and Vesterlund findings. Again for
purposes of comparability, when the experiment includes several treatments we report findings (and
sample sizes) from the treatments most closely related to the set up in Nierdele and Vesterlund (2007).
For instance, we report data only from the CTR treatment in Balafoutas and Sutter (2012) and Sutter et
al. (2016), i.e., not from the affirmative-action treatments, only from the math-task treatment in Sutter
and Glätzle-Rützler (2015), and the weak-prime treatment in Datta Gupta et al. (2013). We do not
include the data from the Self-treatment and the online experiment (MTurk) in Apicella et al. (2017) as
this was arguably a very different environment than that in any of the other studies. The same applies
for the treatment in which subjects were rewarded with vouchers in Cassar et al. (2016), or competed in
teams in Healy et al. (2011) and Dargnies (2012). For Songfa et al. (in press) we report only data from
Experiment 2, as before making their choice of payment scheme in Experiment 1, subjects were given a
40-minute break to measure their stress response. For Banerjee et al. (in press), we report data
communicated to us by the authors, from their Baseline treatment (T0).
The studies are divided into three categories depending on the sample: university students, adults
(excluding university students), and pre-university students. Within these categories, the studies are
presented in chronological order, based on the year of publication.
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2. Experimental Instructions
[Unless otherwise stated, the following instructions are from the single-sex group treatment.]
You are now taking part in an experiment. You will receive a transport and subsistence allowance
which will depend on decisions made in the experiment, with a minimum allowance of 30 AED. It is
therefore important that you read the instructions carefully as they explain how your decisions will
affect the allowance you receive at the end of today's session.
You cannot use any electronic devices or communicate with others throughout the experiment.
Violation of this rule will disqualify you from payment.
As you complete parts of the experiment you will receive a score expressed in “points”. 1 point is
equivalent to 2 AED. Your allowance will be paid in Dirhams (AED) in private at the end of the
session. No one will be informed about your decisions in the experiment.
After the experiment, you will have the possibility of donating a percentage of your allowance to a
charity.13
In the experiment you will be asked to complete three different tasks. No task will take more than 3
minutes. At the end of the experiment one of the tasks will be randomly selected, and you will be paid
based on your performance in that task.
Before each task you will receive specific instructions. These instructions will explain how you make
decisions, and how your decisions and the decisions of other participants influence your allowance.
Before the experiment is over, you will be asked to fill out a questionnaire.

Task 1 Instructions
In this part of the experiment, you will be presented with a series of two two-digit numbers (for
example, 11 and 22) which you will have to add (for example, 11 + 22 = 33).
This part will last 3 minutes.
If Task 1 is the one randomly selected to determine the amount you receive as an allowance for
participating in this experiment, then you will get 1 point for each correct answer. Your score will not
decrease if you provide an incorrect answer.

For each point, your allowance will increase by 2 AED. Remember that you will have the option
to donate part of your allowance to charity.

13

As part of a larger project, we also varied whether subjects were told in advance that there would be an
opportunity to donate to charity. We do not find any evidence that the announcement of the opportunity to give to
charity has an effect on performance in the addition task or selection into tournament.
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You cannot use a calculator or your phone to solve these additions, but you are welcome to make use of
the provided pen and paper.
After 3 minutes, the task will stop and you will receive a summary of the results.
Please raise your hand and alert an experimenter if you have any questions.

Task 2 Instructions
In this task, as in Task 1, you will have 3 minutes to calculate the correct sum of a series of two twodigit numbers. Your final score will depend on your performance relative to that of a group of other
female students at Zayed University participating in this experiment under similar circumstances.14
Each group consists of four people. The three other members of your group will be randomly selected.
You will never know the names of the other people in your group and they will never know your name
or actions.
There are two possible outcomes if Task 2 is randomly selected to determine your allowance. If you are
the individual who correctly solves the largest number of additions in your group, you will receive 4
points for each correct addition. If you are not this individual, you will receive zero points for this
task.
For example, if you correctly completed 10 additions, and the three other members of your group
completed 7, 8, and 9, then you will earn 40 points (4 * 10) if Task 2 is selected at the end of the
experiment. That is, 80 AED. In the event that more than one individual perform the same number of
correct additions, and they are tied for the first place, a single player will be randomly chosen as the
winner.
For each point, your allowance will increase by 2 AED. Remember that you will have the option
to donate part of your allowance to charity. You will not be informed about whether or not you won
or lost in this task until later in the experiment.
Please raise your hand and alert an experimenter if you have any questions.

14

In the case of single-sex groups for men, this sentence was replaced with: “Your final score will depend on your
performance relative to that of a group of other male students at Zayed University participating in this
experiment under similar circumstances.” In the case of mixed-sex groups, the sentence was: “Your final score
will depend on your performance relative to that of a group of other male and female students at Zayed
University participating in this experiment under similar circumstances.”
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Task 3 Instructions
As in the previous tasks you will be given 3 minutes to calculate the correct sum of a series of two 2digit numbers.
Before we begin with the task, you will have to choose whether your allowance depends on
your individual performance (as in Task 1) or your compared performance (as in Task 2).
If Task 3 is randomly selected to determine your allowance, then:



If you choose individual performance you will receive 1 point per problem you solve correctly
(as in Task 1).
If you choose the compared performance your performance will be compared to that of the
other three participants in your group in Task 2. If you are the individual who correctly solves
the largest number of additions, you will receive 4 points for each correct addition. If you are
not this individual, you will receive zero points in this task.

For each point, your allowance will increase by 2 AED. Remember that you will have the option
to donate part of your allowance to charity.
When you are ready to start, click the next button.

Performance Question
Please answer the following
What do you think: The other members of your group solved correctly more or fewer additions than
you in Task 2?
___ Probably more additions
___ Probably fewer additions
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3. Information concerning experimenters present during the experiment
There were always at least two experimenters in the room. While we took care to always have at least
one male experimenter, in some sessions this was not possible, and both experimenters were female.
We find no evidence of different behavior in these sessions in our analysis. We omit from our sample
two female sessions with a total of 35 observations as their professor insisted on staying in the room.

4. Information concerning relative tournament performance in task 3
In the third task, participants had to choose between the piece rate and the tournament. After that, they
perform the task one final time. Like in NV, if they chose to compete, their score was compared to that
of participants in the second task. Since the experiment utilized groups of four but we could not know
in advance how many students will turn up in class, the software was coded such that an individual’s
score in task 2 or 3 was compared to that of three randomly drawn participants from all previous
sessions.

5. Information concerning the simulation analysis
Given the uncertainty about the number of students who would show up for each class, as in Gneeezy et
al. (2003), we decided not to inform explicitly participants about the likelihood of being matched with a
man or a woman in mixed-sex groups. For the simulation, the likelihood that a man or woman in our
sample is randomly selected reflects the ratio of men and women attending Zayed University. This is,
14.4% (709 men and 4202 women). This approach seems reasonable given that the information about
the relative fraction of men and women is public information and can be easily found online. Note
however that our conclusions from the simulation are not sensitive to this assumption. We obtain the
same conclusions qualitatively if we do not reweigh our sample.
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