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Abstract 

We examine whether men and women differ in their motivation to compete when varying the skill 
level of the competition. We conducted an online experiment, where respondents had to solve three 

tasks, in a non-competitive environment and in a competitive environment. For the third task, 
respondents could choose which one to repeat. Respondents were randomly put in either the 

control group, where there was no information about the skill level of the competition, or in one of 
the treatment groups where respondents were either encouraged by competing against bad 

opponents or discouraged with good opponents. The results showed that men and women were 
equally competitive, controlling for risk aversion and overconfidence. Encouragement increased the 

likeliness to compete by 14% relative to the control group, where this effect was 6% stronger for 
women. Discouragement decreased the likeliness to compete by almost 13%, and this effect was 

5.5% stronger for men. In the discussion, suggestions are made on how to apply these insights in a 
work environment, in order to decrease the gender gap in high level jobs.  
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1. Introduction 
Competition. Something that is present in all parts of society, and something that people 
are often confronted with for the first time at a young age. Whether it is a game at home, or 
a running competition at school, research has shown that children start to experience 
competitive feelings from the age of (on average) 5 (Klein, 2014). The reason is that children 
learn to categorize, and therefore they can determine for themselves in what category they 
fall; the better or the worser group.  

When time passes, and people get older, competition still plays a maybe even more 
significant role in our society and is present in all kinds of environments; social, economic, 
cultural. Who has the biggest car in the street, which friend earns the most money, or even 
who is the happiest in their love life. Often, competition is unconscious, and the people 
involved are not even aware of the feeling. However, competition can have a huge impact 
on important decisions that you make in life, both positive and negative (DiMenichi & 
Tricomi, 2015).  

 

1.1 Competition at work 
Another environment where competition plays an important role is the work environment, 
and here competition is probably even more visible compared to for example the social 
environment. People strive to do better, mostly because doing better means earning more 
money and reward is one of top factors that affect employee motivation (Chadwick, 2019).  

The extent of competitiveness can differ per industry and will probably be more extreme in 
some industries and almost non-existent in others. For example, technology, and specifically 
software development, the competition is high because of the number of applications and 
employees are expected to work extremely long hours to advance further in the company 
(Palmer, 2021).  

Consultancy is another industry where the competition is high, also because this industry is 
very individually oriented. For example, HR Consultants often work on their own for clients, 
and compete against other consultants in the firm on who earns the most commission. In 
these types of companies, competition can take various shapes or forms. There can be 
certain quotas, where you will receive bonusses when you pass a certain number. Often, 
there will be company trips or holidays where only the top employees can attend, based on 
for example their sales. The most common example of direct competition in the workplace 
is making promotion, as employees often compete directly with colleagues to earn this 
particular place. 

 

1.2 Gender gap in high level jobs 
Competition in business and the ambition to make a promotion, is something that is 
discussed often in literature as well, and more particular, in the discussion about why men 
in general promote more compared to women. This phenomenon, often referred to as the 
gender gap in high level jobs, can be explained by multiple factors and competition is one of 
these factors (Niederle & Vesterlund, 2007).  
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Fact is that men on average act in higher level jobs compared to women and are more often 
promoted than women. A study conducted by McKinsey found that for every 100 men that 
are promoted to manager, only 85 women had the same privilege in corporate America. As 
a result, women represented only 38% of the manager-level positions, whereas men 
represented 62% in 2020 (McKinsey, 2021).  

In January 2022, WOMEN Inc launched a campaign called “Mijn naam is Peter” (WOMEN 
Inc., 2022). This campaign, with the goal to decrease gender inequality in the workplace, 
brought to the attention that there are more CEOs at listed companies in the Netherlands 
that are called Peter than there are female CEOs in the Netherlands. Only 12% of the people 
in the Board of Directors for listed companies are women.   

 

1.3 Possible explanations 
Why does this gender gap occur repeatedly? Literature and online articles come up with 
various reasons, ranging from the potential relative lack of long-term career commitment 
for women (Bertrand & Hallock, 2001) to the argument that men offer characteristics that 
would be more suitable for leading positions than women (Lown, n.d.). Niederle & 
Vesterlund (2007) offer a different explanation: men are more competitive than women. 
Since promotion, and the ambition to get higher up in a company comes from competitive 
feelings, women might not be as motivated as men to promote. As a result, men are more 
likely to achieve these higher-level jobs than women.  

If this is the case and competitiveness, or the lack of competitiveness for women, is part of 
the reason that men fulfill higher roles, there is a great opportunity here to try and reduce 
the gender gap by using this insight.  

Everybody responds differently to competition and the way you frame the competitive 
aspect might have a different effect on men and women. If you can find a way to influence 
women in a proper way by using competition, that will motivate them instead of discourage 
them, it might lead to more women wanting high level jobs, and eventually it might 
decrease the gender gap in high level jobs.  

That is what we will try to achieve in this research paper, and we will especially focus on the 
perceived skill level of the opponents, and how this influences the intrinsic motivation of 
men and women. If we can find differences, it could be used to make suggestions on how to 
use competition in a positive way to motivate women in the workplace, that will lead to a 
smaller gender gap.  
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2. Theoretical Framework 
2.1 Men more competitive than women?  
Not every individual reacts the same to competition, and personal characteristics such as 
gender and age can influence how someone experiences this feeling of competition. A lot of 
research has been done about the difference between men and women and their 
competitiveness.  
 
When it comes to the decision to compete or not, researchers found that men are more 
likely to enter a tournament than women. Niederle and Vesterlund (2007) conducted an 
experiment where subjects could choose if they wanted to perform a task under a piece 
rate (non-competitive) or in a tournament (competitive). After performing both tasks, 
subject could choose which of the compensation schemes they wanted to apply on their 
next task. 73% of the men chose the tournament, whereas only 35% of the women chose 
the tournament, even when there was gender difference in their performance. This shows 
that men are more like to compete and might be evidence that men are more competitive.  
 
The same results were found by Gupta, Pulsen and Villeval (2005) and by Vandegrift and 
Yavas (2009), who conducted a similar experiment. This experiment also found that even 
when controlling for skill level of the subjects, men were more likely to participate in the 
competition than women.  
 
Secondly, research has shown that men´s performance improves when they are competing, 
compared to when they are performing in a non-competitive environment. This effect does 
not necessarily happen for women. This gender difference already starts at a young age, as 
found by Gneezy and Rustichini (2004). In this experiment, elementary school students were 
asked to run a 40 meters track, alone in the first round and the second time against another 
student that performed similarly in the first round. The results showed that boys performed 
significantly better in the second, competitive round compared to the first, non-competitive 
round, whereas girls ran slower in the second round.  
 
These findings play on to similar research conducted a year earlier (Gneezy, Niederle & 
Rustichini, 2003). In this experiment, subjects were asked to solve mazes, both in a non-
competitive and a competitive environment. Again, the researchers found that while men 
and women perform equally in the non-competitive situation, men outperform women 
significantly in the competitive environment.   
 
Finally, there has also been done research on the extent of competitiveness depending on 
the sex of the opponent. Women tend to feel more intimidated when their opponent is a 
man, compared to a same gender game (Vermeulen, Castellar & Van Looy, 2014). In their 
study, women experienced more stress when competing against men than against women. 
However, this study did not report significant differences in competitiveness between same 
gender or opposite gender games.  
 
This difference is found in a study conducted by Sutter et al. in 2009. It appears that gender 
pairing has a significant effect on behaviour. In a same gender game, subjects showed a lot 
more competition and retaliation compared to opposite gender games, for both men and 
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women. Supporting evidence was found by Gupta et al. (2005). In their experiment, men 
competed more against other men than they did against women. However, this evidence 
was not found for women. 
 
Another interesting study was conducted in The Netherlands, which focused on competition 
incentives in sales (Delfgaauw et al., 2009). A short-term sales competition was introduced 
in 128 stores, where a team consisted of a team manager and several employees. All 
employees of the same store, including the store manager, received a bonus when their 
store sales increased the most. Even though the researchers did not find significant 
differences between men and women and their competitiveness, they did find an 
interesting interaction: in stores with a male manager, the sales grew with the share of male 
employees, and the same holds for female managers. In other words, the more employees 
of the same sex as the manager in a store, the more the competition incentive worked. This 
is an interesting finding, as previous studies already showed that competing against the 
same gender increases competitiveness, but this study showed that competing with the 
same gender also has a positive effect on competitiveness.  
 

2.2 Overconfidence and risk aversion 
There is clear evidence that men are more competitive than women; men are more likely to 
enter a tournament and perform better in a tournament setting. But there can be multiple 
reasons why men would be more likely to enter a tournament, besides the fact that they are 
just more competitive. Two of these reasons could be overconfidence and risk aversion (Van 
Veldhuizen, 2017), and again literature has found significant differences between men and 
women.  
 
For one, men tend to be more overconfident than women. Psychology has already 
established that men are often more overconfident than women and multiple researchers 
have applied these findings on economic situations. In trading, men hurt themselves by 
trading too much because they are overconfident (Barber & Odean, 2001). Trading reduces 
the net turnover for men on average by 0.94 percentage point more than women, and 
although how much men and women trade can partly be explained by risk aversion, this 
drop in net turnover is an effect of overconfidence.  
 
Bengtsonn et al. (2005) conducted a study with students and their exams. They found that    
even though men and women scored similarly in their exam, men were more confident in 
their answers than women. This does not however prove that men are more overconfident, 
it only shows that men are more confident.  
 
Correll investigated gender differences in biased self-assessments (overconfidence), and the 
influence on career choices (2001). It appeared that for a mathematical task, men perceived 
their own skill level to be higher compared to women with the same math test scores and 
grades. Cho (2017) replicated these findings and found that women are not less confident in 
math, but that men are more overconfident. In conclusion, literature provides extensive 
evidence that men are more overconfident than women.  
  
Risk aversion, or risk seeking behaviour, can also influence whether people enter a 
tournament or not. According to the existing literature, women tend to be more risk averse 
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than men. There has been a lot of research on gender differences in risk aversion and even 
though not all experiments are consistent, the majority of the studies show that women are 
more risk averse than men, in particular when it comes to low stakes and in abstract gamble 
experiments (Eckel & Grossman, 2002, 2008; Holt & Laury, 2002). Eckel and Grossman 
conducted an experiment in 2002, where subjects had to select one of five gambles, where 
the first gamble was a sure bet, and as the bet number increased, so did the risk level. 
Women were four times as likely to choose the sure bet, and only one-third as likely to 
choose the riskiest bet. The average chosen bet was significantly less risky for women than 
for men, proving that women are more risk averse than men. In 2009, Borghans et al. 
conducted a study on risk aversion and ambiguity aversion and confirmed previous findings 
that women are more risk averse.  
 

2.3 Skill level of opponent 
We have seen that in general, men are more likely to enter a tournament than women. This 
is influenced by factors such as overconfidence and risk aversion, but these are all internal 
factors. However, there will be other external factors that also influence the likeliness of 
competing, such as the gender or other characteristics of the competition. The effect of the 
gender of the competition is already discussed, but how about the perceived skill level of 
your competition?  
 
It appears that people adjust their behaviour based on competitors experience level 
(Slonim, 2005). A high perceived skill level of the competition can undermine the intrinsic 
motivation of an individual. Rogers and Feller (2016) refer to this phenomenon as 
‘discouragement by peer excellence.’ In this study, students were asked to review the work 
of fellow students, and exposure to exemplary peer performance caused a lot of students to 
quit the course. The performance of others seems unreachable and resulted in a drop of 
motivation. These findings were later replicated by Cho (2019), but only found the 
discouraging effect of peer excellence for traditional students1. This could imply that the 
effect of, in this case, discouragement, can differ per individual, and maybe also per gender.  
 
In contrary to discouragement because of high perceived skill level of the competition, one 
can also be encouraged when they get the feeling they are doing a good job. Recognition 
plays a huge role in this, as 70% of employees say that motivation would improve when 
recognition from their managers increased as well (Madison, 2017). Doing good is almost 
always relative to others, and encouragement can therefore not only come from managers, 
but also from the fact that you are doing a better job than other people.  
 

2.4 Research question and hypotheses 
Someone’s competition strategy can depend on the perceived skill level of the competition. 
Playing against a “good or experienced” competitor will discourage a player and decrease 
the intrinsic motivation to compete. On the other hand, competing against “bad or 
inexperienced” competitor will encourage a player and increase the intrinsic motivation to 
compete. These conclusions are supported in existing literature, as well as the difference 

 
1 The main factor that determines whether students are traditional or non-traditional is their age. Traditional 
students often are under 25, whereas non-traditional students are on average older, or work (parttime), are 
financially independent or have children.  
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between men and women in standard competitive situations. But until now, there has not 
been done research on the effect of discouragement and encouragement in competition for 
men and women separately. That is why this article focuses on the following research 
question:  
 

“How does the skill level of the opponent affect competitiveness for men and women?” 
 
To answer this research question, a difference between competitiveness between men and 
women must be found. Literature shows that men are more competitive than women 
(Niederle & Vesterlund, 2007; Gupta, Pulsen & Villeval, 2005; Vandegrift & Yavas, 2009), and 
therefore men are often more likely to enter a tournament. Overconfidence and risk 
aversion also play a role (Van Veldhuizen, 2017), and therefore we must control for these 
effects. Taking this into account, the first hypothesis that needs be tested is: 
 
H1: Men are more competitive compared to women, taking overconfidence and risk aversion 

into account. 
 
To investigate the effect of the skill level of the opponent on competitiveness, we have 
formulated two hypotheses, one considering encouragement and one considering 
discouragement. Since literature on these effects specified on gender is limited, it is difficult 
to form expectations. Literature does however show that men are more overconfident than 
women (Barber & Odean, 2001; Bengtsonn et al, 2005; Correll, 2001; Cho, 2017), and 
because of this we would expect them to react stronger to encouragement, i.e. competing 
against “bad” people. Therefore, the following hypotheses formed: 
 

H2: Encouragement (i.e. competing against ‘bad’ opponents) increases the likeliness of 
competing, and this effect is stronger for men than women.  

 
On the other hand, we expect that discouragement will decrease the likeliness of 
competing. Literature showed that women experience on average more stress from 
competing (Vermeulen, Castellar & Van Looy, 2014), and therefore we expect that 
discouragement has a stronger effect on women.  
 

H3: Discouragement (i.e. competing against ‘good’ opponents) decreases the likeliness of 
competing, and this effect is stronger for women than men.  
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3. Methodology 
3.1 Resemblances and differences between original and this study 
To gain insight on the hypotheses above, and to answer our research question, we 
performed a quantitative research based on previous studies by Niederle and Vesterlund 
(2007). The goal of their study, as well as in this study, is to test the difference in 
competition between men and women. The experiment consists of 3 tasks, where the first 
task is noncompetitive, and the second task is competitive. In task 3, respondents must 
decide for themselves what task, competitive or non-competitive, they wish to repeat. The 
decision men and women make in this third round is used as an indication of their 
competitiveness.  
 
Where this study differentiates itself from the original, is the fact that we also test the effect 
of encouragement and discouragement on competition and how these effects differ 
between men and women. Respondents will be discouraged by informing them that they 
will play against the three best players from a previous conducted pilot in case they decide 
to play the competitive option. The encouraged respondents will play against the three 
worst players from the pilot. The purpose of this treatment is to test whether men or 
women respond differently to this kind of (loss of) motivation.  
 
This experiment also uses a different kind of task; in the original experiment the researchers 
asked their respondents to add up five two-digit numbers. The experiment was conducted 
at the University of Pittsburgh Experimental Economics Laboratory, and the respondents 
were supervised by the researchers during the tasks. This experiment, however, is 
conducted online, and therefore without any supervision. To limit the possibility of cheating 
by using tools such as a calculator, we needed to select a task that could not increase 
performance by using such tools. Secondly, the needed to be ¨gender neutral¨; there 
shouldn’t be any significant differences between men and women in pure performance, 
regardless of any competition, risk aversion and overconfidence.  
 
Taking these requirements into account, we chose to let respondents count specific figures 
within a picture where multiple figures are displayed (Figure 1). This task meets the 
requirements, as there is no possibility to cheat, and there is no significant gender 
difference in performance, as we have performed a t-test with our pilot data. As can be seen 
in the output in Table 13 in Appendix A.2, there was no significant performance difference 
found between genders.  
 
Figure 1: Lay-out of the task performed 
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3.2 Survey structure 
The survey was created with the program Qualtrics. It consists of multiple parts; an 
introduction, the actual experiment (three tasks) and finally some questions that will be 
used to test for overconfidence and risk aversion (task 4 and 5). The survey flow and 
instructions can be found in Appendices A.3 and A.4.   
 
The introduction explains the survey in the following way:  
 

“The survey will consist of 5 TASKS, and with each task, money can be earned. The money 
that can be earned will differ among the tasks and will be explained at the beginning of each 

task.  
At the end of this survey, 10 subjects will be randomly selected who will receive the actual 

money that they have earned with 1 OF THE 5 TASKS. What task will be paid out, will also be 
selected randomly. So, make sure you try your best, as you can win actual money!”  

 
Part of the respondents will receive real money after finishing the survey. Research has 
shown that monetary incentives help to motivate respondents to perform well (Bonner & 
Sprinkle, 2002), and for the validity of the experiment, it is desirable if the participants 
perform up to their abilities. Therefore, we pay a portion of the respondents money by bank 
transfer. Following up on this, it is important that the participants answer all questions 
truthfully. We need the participants to be honest about their perceived performances 
instead of giving the desired or expected answers, and a monetary incentive will help to 
achieve this. That is the reason that in the introduction, the experiment is presented as five 
equal tasks, instead of three performance tasks and two separate questions, and one out of 
five tasks is paid out instead of one out of three. Finally, only one task will be paid out per 
respondent, and not all. The main reason is that it will limit the costs of the experiment, and 
secondly, we diminish the chance that performance and answers from certain tasks will be 
used to hedge against decisions in other tasks (Niederle & Vesterlund, 2007).  
 
This introduction is followed by some general questions about gender, age, and highest 
level of completed education. The questions about age and gender were forced since this 
information is important for the research. After these general questions, task 1 began. To 
emphasize ones more, this first task is noncompetitive, there are no other respondents 
involved. The respondents were told that they would earn 1 euro per correct answer, in 
case this task would be selected for actual payout. This payment scheme is referred to as 
the piece rate payment scheme (Niederle & Vesterlund, 2007), and from now on we will 
use this term.  
 
Before the actual first task started, the respondents were given a practice question to make 
sure that they understood their task. Then, a timer started, and the respondents had 45 
seconds to answer as many questions as possible. Participants could see the timer at the top 
of the page, but if they scrolled down to the next questions, it was not in their sights the 
entire time. After 45 seconds, the page was automatically closed, and respondents were 
redirected to the second round. Note that there was no feedback provided about the 
respondents’ absolute performances, respondents only have information based on their 
own perception/experience because feedback might influence the remainder of the 
experiment.  
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In the second, competitive round, respondents played against subjects from a previously 
conducted pilot (Appendix A.1). Before conducting this survey, a shorter survey was 
distributed and filled in by 10 respondents. The pilot consisted of one 45-seconds task, the 
same as we have seen in round 1 of the actual experiment. To have an incentive to perform, 
10% of the respondents (randomly selected) would receive 1 euro per correct answer. More 
elaborate instructions and the data from this pilot can be found in Appendix A.1. The 
respondents from this pilot new serve as the opponents in the actual experiment, and in 
round 2, respondents play against 3 randomly selected subjects from the pilot. This 
randomization was done with a Wheel of Names2, where 3 respondents were selected to 
serve as the random pilot group.  
 
In case the respondent outperformed the subjects from the pilot, he or she would receive 
four euros per correct answer (a 25% winning chance with 4 euros per answer offers the 
same expected payoff as one answer under the piece-rate payment scheme). But if 
someone from the pilot outperformed them, the respondents would not receive anything. 
This payment scheme is referred to as a competitive tournament scheme (Niederle & 
Vesterlund, 2007). After 45 seconds, the page was automatically closed again. Participants 
have no information about their relative performance compared to the competition, since 
this might bias the effort and performance in task 3.  
 
In round 3, the actual treatment started. Without the respondents knowing, all have been 
assigned to one of following groups: the control group, the encouragement group and the 
discouragement group. The control group would again compete against three randomly 
selected subjects from the pilot, whereas the discouragement and encouragement group 
competed against the three best and worst subjects from the pilot, respectively. The 
participants were unaware of the treatment they received. After receiving information 
about their competition, they had to decide between repeating round 1 under the piece 
rate payment scheme, or round 2 under the competitive tournament scheme. Task 3 then 
continued the same as the previous 2 rounds.  
 
Task 4 serves as a control for overconfidence. As mentioned previously, entering a 
tournament can also be influenced by overconfidence and risk aversion, and therefore we 
need to control for this. To do this, the respondents were asked to guess their performance 
in task 2 by rating themselves compared to their competition (Appendix A.4 provides a more 
elaborate explanation). This question was asked after task 3, because otherwise the 
question and moment of self-reflection might influence the decision made in task 3. In case 
the respondent would correctly guess their performance, and this task is selected for actual 
payout, the respondent will receive five euros, and nothing otherwise.  
 
To control for risk aversion, we incorporated task 5 that was based on a study by Eckel and 
Grossman (2008) (Figure 5, Appendix A.4). Respondents were asked to choose one of five 
bets, where the first bet was a certain 8 euros and the following bets increased in risk. Bet 
number 5, the riskiest one, had a 50% chance of winning 24 euros, and nothing otherwise. 
The lower the chosen bet, the more risk averse the respondent is considered to be.   
 

 
2 Randomly chose three names using the following link: https://wheelofnames.com 
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At the end of the survey, respondent could leave their email address if they wished to have 
a chance at the actual payout, that will be done by bank transfer.  
 

3.3 Descriptive statistics  
This online survey was distributed via an anonymous link, that was send to several groups of 
people through Whatsapp, Facebook or email. Additionally, the survey was posted on 
SurveySwap3. As a result, the respondents varied in age and gender, but females in the age 
group 20 – 25 are overrepresented and ultimately, the sample is not perfect representation 
of the Dutch population.  
 
In total, 161 respondents filled in the survey. Of those, 8 were unfinished and 4 responses 
were invalid for different reasons (Appendix A.5). In the end, 149 responses could be used 
for the analysis.  
 
Table 1 shows the distribution of all respondents over the different groups. There were 45 
respondents in the control group, and 54 in both treatment groups. All groups consisted of 
more men than women, due to the fact that in total, 85 women took place in this 
experiment and 64 men did.  
 
Table 1: Descriptive statistics per treatment per gender 

 Female Male Total 
Control 26 19 45 
Discouragement 31 21 52 
Encouragement 28 24 52 
Total  85 64 149 

 
The average age of the respondents is 28 years. Almost half of the respondents completed 
their Bachelors, and 38 of the respondents have already finished their Masters as well 
(Table 14, Appendix A.6).  
 

3.4 Description of the variables  
3.4.1 Overconfidence 
We looked at the number of correct responses in task 2, and the self-perceived ranking of 
the respondents. In case the respondent was correct, the respondent was labeled “Correct” 
in overconfident, i.e. overconfidence as a categorical variable. There were also respondents 
with the same number of correct answers as someone in the pilot. For example, the 
respondent answered 8 questions correctly, which is a shared second place with the people 
from the pilot. In this case, both ranking 2 and 3 were considered correct. When the 
respondents’ self-perceived ranking was too low compared to their actual position, they 
were labeled “Underconfident”. Logically, when the perceived ranking was too high, 
respondents were labeled as “Overconfident”. Table 5 in section 4.2 provides more details 
specifically on gender differences in overconfidence.  
 

 
3 A website where students share their surveys with each other, and by earning credits by filling in the survey 
of others, people will fill in your survey as well (https://surveyswap.io/sign-up) 
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overdum is the binary variable for overconfidence. All respondents that were either correct 
or underconfident are assigned a value of 0, and only the overconfident respondents are 
assigned a value of 1. overconfident is the categorical version, where there is still a 
distinction between the three levels.  
 
3.4.2 Risk aversion 
The variable riskaversion is based on the decision respondents have made in the final task, 
where they had to select one out of 5 bets that differed in risk level. The categories range 
from 1 (bet number 1) to 5 (bet number 5). This variable would classify as an ordinal 
variable, as the categories do have a clear order, but the distance between all categories is 
not completely measurable.  
 
3.4.3 Education 
The variable educcat is a categorical variable, that has five categories (1 = Elementary 
school, 2 = High school, 3 = MBO (practical education), 4 = Bachelor’s degree and 5 = 
Master’s degree). We have also created a dummy variable for education, to make a 
distinction between respondents that have received higher education and the ones who 
have not. This is also easier to interpret in our analysis. The variable educdum takes a value 
of 1 if the respondent finished either a Bachelor’s or Master’s degree, and 0 otherwise. 
 
Table 2: Description of variables  

sex Binary variable, that either takes the value 1 for female or 2 for male 

competitive Binary variable, that either takes the value 0 if the respondent chose 
the piece rate scheme, and 1 if the respondent chose the tournament 
scheme 

overdum Binary variable, that either takes the value of 0 if the respondent is not 
overconfident, and 1 if the respondent is overconfident. 

overconfident Categorical variable, from 0 (=underconfident), 1 (= correct) to 2 
(=overconfident).  

educcat Categorical variable, ranging from category 1 (elementary school) till 5 
(Master’s degree).  

educdum Binary variable, that either takes the value of 0 if the respondent has 
not finished higher education, and 1 otherwise.  

age Continuous variable, indicating the age of every respondent 

riskaversion Categorical variable, that can take the value of 1 for bet number 1, and 
rise up to 5 for bet number 5.  

treatment Categorical variable, where category 1 is the control group, category 2 
the discouragement group and 3 the encouragement group 

task1correct Number of correct answers in task 1 
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task2correct Number of correct answers in task 2 

task3correct Number of correct answers in task 3 

discouragement Binary variable, that either takes the value of 0 is the respondent is in 
the control group, and 1 in the discouraged treatment group. All 
respondents that are in the encouragement group are omitted.  

encouragement Binary variable, that either takes the value of 0 is the respondent is in 
the control group, and 1 in the encouraged treatment group. All 
respondents that are in the discouragement group are omitted.  
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4. Results 
4.1 Performance in the piece rate and tournament scheme – Task 1 
and 2 
4.1.1 Gender differences for each task   
First, we want to test if there is no difference in performance between men and women, as 
that might influence their decision in round 3 if this would be the case. The pilot data did 
not show any differences between men and women’s performance, however we still want 
to test if this also holds in the actual experiment, with a bigger sample.  
 
Table 3: Mean number of correct answers per gender per payment scheme/task 

 
Female Male Total 

Piece rate scheme (Task 1) 7.76 7.95 7.85 

Tournament scheme (Task 2) 7.75 7.67 7.71 

 
Figure 2:  Histogram number of correct answers per gender per task  

 
 
Under the piece rate scheme, the average number of correct answers is 7.76 for women and 
7.95 for men. Using a two-sided t-test with equal variances, we can confirm that there is no 
significant performance difference between men and women in task 1, as the p-value of our 
alternative hypothesis that the difference is not equal to zero is 0.5733 (Table 16, Appendix 
B.1).  

Under the tournament scheme, the average number of correct answers is 7.75 for women 
and 7.67 for men. We will perform a two-sided t-test with unequal variances, as we have 
found that the variances significantly differ at a 10% significance level between the two 
groups (p-value of 0.1050) (Table 17, Appendix B.1). With a p-value of 0.7565, we can say 
that there is also no performance difference in task 2 between genders (Table 18, Appendix 
B.1).   
 
4.1.2 Performance differences over tasks  
Conclusively, there is no significant difference in pure task performance between men and 
women, both for the piece rate as in a competitive setting. Secondly, we could look at the 
difference in performance between tasks, i.e., are respondents performing better in for 
example a competitive setting? Based on literature, we would expect performance to 
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increase in the tournament scheme compared to the piece rate, as this is the case in the 
original experiment, as well as what can be seen in other literature. This could be explained 
by learning, or because of the competitive character of the task.  
 
In other words, our alternative hypothesis is that the number of correct answers is larger in 
task 2 than in task 1 (diff = mean Task1correct - mean Task2correct < 0). The variances differ 
significantly as p < 0.1 (Table 19, Appendix B.1), and therefore we will use a two-sample t-
test with unequal variances.  
 
If we look at the statistical output in Table 20 in Appendix B.1, we can see that there is no 
statistical evidence to support this alternative hypothesis. To the contrary, the mean correct 
answers is higher for the piece rate scheme than for the tournament scheme (not significant 
though, p-value is 0.2747). This is still an interesting finding, as you would expect our 
respondent to learn from the first task, to be more familiar with the task. A potential 
explanation could be that respondents felt pressured in task 2, and that this had a negative 
impact on their performance.  
 
This difference in performance between tasks is almost completely caused by men, which is 
also quite interesting. The mean correct answers for men is almost significantly higher in 
task 1 than in task 2 (p-value = 0.1959) (Table 21, Appendix B.1). Based on the literature, 
you would expect that especially men’s performance would increase in a competitive 
setting, but these results prove otherwise.  
 
In conclusion, this experiment has found no gender difference in pure performance for each 
individual task. We did however find that competing had a negative impact on the men’s 
performance, whereas the women did not show this behavior. This contradicts what 
literature has found so far, as most papers show that men’s performance increases more in 
a competitive setting than the performance of women.  
 

4.2 Hypothesis 1 - Gender differences in tournament entry  
Men are more competitive compared to women, taking risk aversion and overconfidence 
into account  

 
4.2.1 Statistical analysis  
In order to test this, we first look at the different level of competitiveness between men and 
women in Table 4. Of the 85 women that took part in this experiment, 57 chose the 
competitive option. This is 67%. 64 men took part, and of them, 43 chose the competitive 
option, which is also 67%. This indicates that in this sample, men and women are relatively 
equal competitive in the absence of other variables, such as risk aversion and 
overconfidence. This is confirmed when we test if there is a correlation between the choice 
made in task 3 and gender, which is only 0.0014 (Table 22, Appendix B.2).  
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Table 4: Numbers and percentages per gender on choice in task 3 
 

Female Male Total 

Piece rate 28 (32.94%) 21 (32.81%) 49 

Tournament  57 (67.06%) 43 (67.19%) 100 

Total 85 (100%) 64 (100%) 149 

 
Before we perform a regression to test the relationship between gender and 
competitiveness, it is important to find out if there are other variables correlated with both 
our independent and dependent variables (Figure 3). When these variables are not included 
in the model, omitted variable bias could appear. Note that if we would find a significant 
relationship between gender and competitiveness, this would not be a causal relationship, 
as gender is not randomized. Therefore, there would not be a causal relationship, however 
we could still get an idea of the effect of gender on competitiveness.  
 
Figure 3: Graphical explanation of potential mediators 

 
 
Firstly, existing literature has shown that men are more overconfident compared to women. 
More than half of the men in this sample are overconfident about their own performance, 
53.1%, whereas for women this percentage is lower, 38.8% (Table 5). This relationship is 
confirmed when we test the correlation between sex and overconfidence as a dummy 
variable, where we see a correlation of 0.1423 (Table 23, Appendix B.2). This means being 
male and being overconfident are positively correlated. Therefore, we could say that that 
overconfidence probably has a mediating effect on the relationship between gender and 
competitiveness and should be included in the regression.  
 
Table 5: Overconfidence per gender (per category, % of gender that were in certain category) 

 
Female Male Total 

Underconfident 11 (13%) 9 (14.1%) 20 

Correct 41 (48.2%) 21 (32.8%) 62  

Overconfident 33 (38.8%) 34 (53.1%) 67 

Total 85 (100%) 64 (100%) 149 

 
Secondly, we expect that there is a relationship between risk aversion and gender, and also 
between risk aversion and competitiveness. Existing literature shows that women tend to be 
more risk averse than men, and we can see in Table 24 in Appendix B.2 that there is minor 
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correlation between the two. If we look at Table 6, we can clearly see that the percentage of 
men that chose bet number 5, the riskiest bet, is significantly higher than the percentage of 
women that chose bet number 5 (39.1 and 22.6 percent, respectively). Therefore, we 
include risk aversion in the regression as well, as we expect risk aversion has a mediating 
effect.  
 
Table 6: Descriptive statistics risk aversion (per category, % of gender that chose this option) 

 
Female Male Total 

Bet number 1 20 (23.8%) 15 (23.4%) 35 

Bet number 2 19 (22.6%) 13 (20.3%) 32 

Bet number 3 15 (17.9%) 6 (9.4%) 21 

Bet number 4 11 (13.1%) 5 (7,8%) 16 

Bet number 5 19 (22.6%) 25 (39.1%) 44 

Total  84 (100%) 64 (100%)  148 

 
Our dataset also contains information about the age and education level of our 
respondents. Existing literature suggests that age can have a significant effect on 
competitiveness, and that competitiveness increases until your fifties, and decreases 
thereafter (Ultich et al., 2012). Education could also have an impact (Baumann & Winzar, 
2014), but on both topics the literature is not abundant. However, it could be interesting to 
incorporate these variables in our regression.  
 
However, we expect that education and age are strongly correlated, as younger 
respondents have not finished their education yet and will automatically have a lower 
education level compared to the older respondents. We tested this and see an increase in 
age has a positive influence on education (Table 26, Appendix B.2). To avoid 
multicollinearity, one of the two variables must be excluded from the regression. Because 
there is a higher correlation between competitiveness and age than competitiveness and 
education (Tables 27 and 28, Appendix B.2), we decided to include this variable in the 
regression and leave education out.  
 
Taking this all into account, we will use the following regression to find support for or reject 
hypothesis 1:  
 
𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑣𝑒 = 	𝛽, + 𝛽.𝑠𝑒𝑥 + 𝛽1𝑟𝑖𝑠𝑘𝑎𝑣𝑒𝑟𝑠𝑖𝑜𝑛 +	𝛽6𝑜𝑣𝑒𝑟𝑐𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑡 +	𝛽9𝐴𝑔𝑒 + 	𝜀  
 
The output of the regression can be found in Table 7, and more detailed in Table 28 in 
Appendix B.2.  
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Table 7: Regression output hypothesis 1 

competitive Coefficient t P > | t | 

sex - 0.0246538 -0.32 0.748 

riskaversion 0.0906113 3.84 0.000*** 

overconfident 0.0167919 0.29 0.771 

age - 0.0006304 -0.20 0.840 

constant 0.4269164 2.42 0.017** 

* = 10% significance level  
** = 5% significance level 
*** = 1% significance level 
 

4.2.2 Gender differences in competitiveness  
This regression confirms what we already expected; there are no significant differences 
between men and women and their competitiveness, even if we take risk aversion and 
overconfidence into account. If we purely look at the coefficient of gender, sex, we could 
say that the probability of competing versus not-competing decreases by 2.47% for a man 
compared to women, ceteris paribus, what would imply that women are slightly more 
competitive. However, this coefficient is not significant (p-value > 0.1) (Table 7) and 2.5% is 
an almost neglectable effect.  
 
4.2.3 Competitiveness and risk aversion  
We do however find a significant relationship between risk aversion and competitiveness. 
The coefficient of 0.0906 indicates that with one higher chosen bet, the probability that the 
respondent selects the tournament scheme increases on average by 9.06%, ceteris paribus. 
This effect is significant as our p-value is 0.000. The less risk averse or the more risk seeking 
a respondent is, the bigger the chance that the respondent will choose to compete.  
 
If we take a closer look at risk aversion, it is clear that women are more risk averse than 
men. This is already discussed before in this paper, and also in the existing literature. To 
formally test this, we use a two-sided t-test with unequal variances, as the variances differ 
significantly between men and women (p = 0.0019) (Table 30, Appendix B.2). As the output 
in Table 31 in Appendix B.2 shows, there is a (almost) significant difference between men 
and women, where men often choose the higher, riskier bet (p = 0.1245).  
 
4.2.4 Competitiveness and overconfidence 
The regression also looks at the relationship between overconfidence and competitiveness. 
Even though the coefficient of overconfidence is not significant (p = 0.771), it is still 
interesting to interpret the coefficient. 0.0167919 indicates that when a respondent 
increases one unit in the level of overconfidence, compared to the baseline underconfident, 
the probability that the respondent chooses the tournament scheme increases on average 
by 1.68%, ceteris paribus. In other words, when the respondent for example has a correct 
self-perceived performance, compared to a respondent that thinks lower of him- or herself, 
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he or she is more likely to compete. However, this effect is quite small and insignificant, so 
these findings are not that relevant.  
 
There is however an almost significant difference between genders when it comes to 
overconfidence when we formally test this. With a p-value of 0.1277, we could say that men 
are more overconfident than women (Table 33, Appendix B.2).  
 
4.2.5 Competitiveness and age   
Interestingly, there is no real age effect. The (non-significant) coefficient of -0.0006304 
(Table 7) indicates that age does not have an impact on competitiveness, since the 
probability of competing decreases 0.063% per year, ceteris paribus, which is neglectable.  
 
In conclusion, there is no significant relationship between gender and competitiveness, and 
therefore we reject hypothesis 1. We do however find that men tend to be more 
overconfident and risk seeking than women. 
 
4.2.6 Probit model 
In the original paper by Niederle and Vesterlund, a probit model was used to test the effect 
of gender on the choice in task 3. In Appendix B.2, Table 34 the results of this test can be 
found. The test confirms what we already know; there is no significant gender difference in 
competition.  
 
4.3 Hypothesis 2 – Gender differences in encouragement 
Encouragement (i.e. competing against ‘bad’ opponents) increases the likeliness of 
competing, and this effect is stronger for men than women.  
 
As a reminder, encouragement/competing against bad opponents means that the subject is 
competing against the 3 respondents who performed the worst in the previously conducted 
pilot. Every respondent that was assigned to the encouragement group, was informed about 
the fact that they were competing against these 3 people and thereafter had to decide to 
compete under the tournament scheme, or to play under the piece rate scheme.  
 
Firstly, we want to test whether encouragement has a treatment effect in general, 
regardless of gender. We will compare the encouragement group with the control group, as 
they did not receive any form of treatment.  
 
Table 8: Mean competitive per treatment and gender 

 
Treatment 

Sex Control Discouragement Encouragement Total 

Female 0.65384615 0.5483871 0.82142857 0.67058824 

Male 0.68421053 0.52380952 0.79166667 0.671875 

Total 0.66666667 0.53846154 0.80769231 0.67114094 
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Table 9: Competition difference relative to control per treatment and gender 

 
Looking at Table 8, we can see that the mean of the variable competition is 0.667 for the 
control group, i.e. 66.7% of the respondents in the control group have chosen the 
competitive option (tournament scheme) and 33.3% the piece rate scheme. In the 
encouragement group, the mean of competitive is 0,807, meaning that 80.7% of the 
respondents chose the competitive option. This indicates that encouragement increases the 
likeliness of competing (by 14%), as the first part of hypothesis 2 states as well.  
 
We performed a t-test to formally test if the difference between competition in the control 
group and encouraged group is significantly different. In the results in Table 36 in Appendix 
B.3, we can see that the mean competition is significantly less in the control group than the 
encouragement group, at a 10% (and almost 5%) significance level. This proves the first part 
of hypothesis 2, showing that encouragement increases the competition/likeliness to 
compete.   
 
As for the second part of our hypothesis, we are looking for a gender difference in this 
encouragement effect. The hypothesis states that the effect of encouragement is stronger 
for men than for women, i.e. the difference between the control and encouragement group 
in competitiveness should be larger for men.  
 
We can see that there is a clear difference between men and women (Table 9), however the 
effect is the other way around; women respond more to the treatment than men. Women 
are 16.76% more likely to compete when encouraged than in the control group (0.8214 - 
0.6538), whereas for men this increase is only 10.75% (0.7917 - 0.6842).  
 
This 6% difference is an indication of a treatment effect, but to test if there is a significant 
difference, we performed a difference in difference test. The output can be found in Table 
37 in Appendix B.3. As the p-value of the sex#encouragement variable is 0.740, the 
treatment effect is not significant. One potential reason for this underpowered effect is the 
lack of observations, as there are only 97.  
 
Even though there is not a significant effect, we can still see that women will probably 
respond stronger to the encouragement compared to men. Encouragement significantly 
increases the likeliness to compete for all respondents, but this effect is probably stronger 
for women. This means we did not find support for hypothesis 2, as we have found the 
effect is the other way around as we have stated before.  
 

 
Difference for women 
relative to control 

Difference for men 
relative to control 

 Difference          
between men 
and women 

Encouragement 0.16758242 0.10745614   0.0601263  

Discouragement -0.10545915 -0.16040101   0.0549419 
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4.4 Hypothesis 3 – Gender differences in discouragement  
Discouragement (i.e. competing against ‘good’ opponents) decreases the likeliness of 
competing, and this effect is stronger for women than men. 

Hypothesis 3 is very similar to hypothesis 2, only we are now researching the effect of 
discouragement. As a reminder, discouragement means competing against the 3 best 
performing subjects from the pilot. Again, the respondents who were randomly assigned to 
the discouragement group were informed about their competition and had to decide to 
compete against these people or to play under a piece rate scheme.  

We again first want to see if there is a general effect of discouragement, and we will 
compare all the discouraged respondents with all the respondents in the control group. 
 
As we can see in Table 8, the mean of variable competition is 0.5385 in the discouragement 
group, meaning that 53.85% of the respondents who were discouraged chose the 
competitive option, whereas 66.7% of the respondents in the control group selected the 
tournament scheme. This is a decrease of almost 13%, indicating that the discouragement 
has a negative impact on the likeliness of competing.  
 
Again, we performed a t-test to see if the difference in competition between the control and 
discouraged group is significant. As can be seen Table 38 in Appendix B.4, the mean 
competition is significantly lower in the treatment group than in the control group at a 10% 
significance level (p-value is 0.1015). This proves the first part of hypothesis 3, that 
discouragement has a negative effect on the likeliness to compete.  
 
The second part of hypothesis 3 states that the discouragement effect will be stronger for 
women than for men, i.e. the difference in competition between the control and 
discouragement group will be larger for women. Our results for hypothesis 2 already 
showed that women show a larger encouragement effect, but this does not say anything yet 
about the effect of discouragement.  
 
As can be seen Table 9, competitiveness for women decreases by approximately 10.5% 
when they are discouraged compared to the women in the control group (0.5484 - 0.6538) . 
For men, their likeliness to compete decreases by 16% compared to the control group 
(0.5238 - 0.6842).  
 
This 5.5% difference indicates a treatment effect that is stronger for men than for women, 
but we again tested this with a difference in difference test (Table 39, Appendix B.4). The 
difference is not significant, as the coefficient of sex#discouragement has a p-value of 0.789. 
However, we can still see that there is an indication that the discouragement effect is larger 
for men. In conclusion, we found that discouragement has a negative significant effect on 
the likeliness to compete for all respondents, and this effect is probably stronger for men 
than for women. We did not find support for hypothesis 3, as we have found that again, the 
effect is the contrary.  
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5. Conclusion and Discussion  
5.1 Conclusion 
The goal of this research paper was to find an answer to the following question: “How does 
the skill level of the opponent affect competitiveness for men and women?”. Three 
hypotheses, focusing on competitive differences between men and women in general, and a 
focus on encouragement and discouragement tried to help answer this question. 
 
As for the first hypothesis, we surprisingly did not find support that men are more 
competitive than women. Based on the elaborate existing literature, we expected that men 
would be more likely to enter a tournament, taking overconfidence and risk aversion into 
account. We have however seen that the chances of men and women entering the 
tournament setting are equal. We did however find evidence that men are more 
overconfident than women, and the experiment also shows that women tend to more risk 
averse than men.  
 
As for the encouragement and discouragement effect, we have found interesting results, 
even though they are the opposite as what we would have expected. But since the literature 
on the effect of skill level of the opponent on competition was not extensive, it was difficult 
to form well considered expectations.  
 
As expected, we have found significant evidence that encouraging people, i.e. informing 
them that their competition is “bad”, motivates people to compete, and discouraging 
people, i.e. informing them that their competition is “good”, will decrease the urge to 
compete.  
 
Interestingly, we have found that the encouragement effect is larger for women, and that 
they are 6% more likely than men to enter a competition when knowing they have “bad” 
competition compared to having no knowledge about their competition (control).  
 
For the discouragement effect, we have found that men respond heavier, and will be 5.5% 
more likely than women to step out of the competition when they have strong competition 
compared to when they have zero knowledge about their competition.  
 
Unfortunately, neither of these findings are significant. Still, these findings offer great 
opportunity to make suggestions about how competition and the skill level of opponents 
can be optimally used in business to motivate women (and potentially men as well) to 
compete for higher jobs.  
 

5.2 Implications 
We can make suggestions on how to apply these findings in practice. Firstly, we have seen 
that encouragement has a positive effect on competitiveness in general. So, if you want to 
motivate all employees, you could emphasize the fact that they have a good chance at 
winning. When there are actual numbers available, it will help to personalize the 
encouragement by informing an employee that he or she is performing at the top and has a 
realistic chance at winning.  
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The opposite might, although less likely, occur as well. If you want to discourage employees 
for some reason, you should inform the employee about the extensive and heavy 
competition, and that way they will probably quit sooner. 

These suggestions can also be applied to situations where you want to motivate or 
discourage a certain gender. In some industries there are now mandatory women’s quotas, 
and a company could for example need a certain percent of the board to be female. That 
might be a real challenge, certainly in industries where women are underrepresented, or 
just not as ambitious as men. In that situation, personalized competition based on gender 
might work to motivate women, for example for a promotion.  

In this case, you can encourage women by informing them about the relative position, of 
course only when it is good. This can be done with a ranking, saying that for example they 
are in the top 3 of the team and if they keep going like this, they will win. In some situations, 
you could maybe even say that they have a higher chance of succeeding because they are 
female, but this is a very sensitive subject and would first need further research before one 
can say whether this positively influences women. 

As a company, you could also unnotably want to discourage men, when you inform them 
that there are others that are equal or better than them. Men might give up sooner than 
women, potentially scared to lose. However, it might feel a bit unethical to discourage men 
like this based on their gender, and it would be wise to be cautious when you do this as a 
company. 

 
5.3 Limitations 
We have made some interesting suggestions, but as for every research, this research paper 
comes with some limitations, that will have an effect on the validity, both internal and 
external.  

First of all, due to the relatively low number of observations, the findings are not significant. 
In total, the experiment consisted of 149 respondents, but these respondents were divided 
into a lot of groups. There was a control, encouragement and discouragement group, and 
we looked at men and women separately. This is a total of 3 x 2 = 6 groups, and therefore 
some groups had limited respondents (the control group only consisted of 19 men). As a 
result, it was almost impossible to find significant results.  

Secondly, the question can be raised on how trustworthy and representable this data set is. 
As can be read in the literature section, there has been done extensive research on the 
difference between men and women and their competitiveness, and almost all research 
shows that men are significantly more competitive than women. However, we tested this 
for hypothesis 1, but have not found any support for this. A possible explanation would be 
that only 10% of the respondents were actually paid out, and that might influence the 
motivation of the respondents.  

It can also be that our sample consists of relatively competitive women, which also has an 
effect on the other conclusions in the paper. It raises the question whether the findings in 
the research paper are applicable or representable for the real world, as the basic fact of 
more competitive men was not found in this sample. 
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Finally, the suggestions made can only be used in limited situations. For example, you need 
a clear ranking of the opponents to be able to say how well or bad you are doing compared 
to the rest. However, the findings in this research paper about discouragement and 
encouragement could maybe be suitable for other areas as well, but more research had to 
be done on this.  

 

5.4 Future research 
There are endless possibilities for future research, as the gender gap in high level jobs, but 
also in a lot of other areas, is a hot topic and very important to research further. It is first 
important to find out if the findings in this research paper actually hold in a larger 
experiment.  

The first suggestion would be to repeat the experiment with a more representable and 
bigger sample. Not only were men and women evenly competitive and is this probably not 
true in the real world, the average age of our respondents was 28. In the future, you could 
do something similar with a broader range of respondents, and in a field experiment where 
every respondent receives their payoff in real money. In this experiment, you might find 
support that men are more competitive indeed. It would then be interesting to see if the 
encouragement effect is still then still stronger for women and the discouragement effect is 
still stronger for men.  

You could research to what extent the way you frame the skill level of the competition 
matters for the competition. For example, you could test if a ranked list with all employees 
has a different effect than just saying one is in the top 50%. Also, these findings are only 
applicable to situations where such a ranking exists, but competition can be used in other 
ways in the workplace as well in order to motivate women to get higher up.  

Finally, competitive preferences are only one factor in the equation why men serve higher 
level jobs than women. There has been a lot of research done on the gender gap in high 
level jobs, as mentioned previously, and more recently, Grossman together with some other 
professors found something else that influences the gender gap in leading roles (Grossman 
et al., 2019).  

Grossman found that even if women want to promote or compete for higher level jobs, 
society might not agree with this. According to the research, there is a general gender bias 
against female leaders. Factors that influence leader success, such as competitiveness, were 
taken out, but results still showed that people perceive women to be a less successful 
leader.  

The task to decrease the gender gap in high level jobs is twofold; on the one hand, women 
need to have the same motivation as men, and competition and the implications done in 
this research paper might help to facilitate this. But on the other hand, there needs to be a 
culture in which women are accepted as leaders just as much as men are, and that might be 
just as big of a task.  

All in all, we have come a long way in decreasing gender differences already, both in the 
workplace and in other parts of society, but without a doubt there is still a long road ahead 
to achieve complete gender equality.   
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7. Appendices 
7.1 Appendix A – Methodology section 
A.1 Pilot instructions 
Link to the pilot: https://erasmusuniversity.eu.qualtrics.com/jfe/form/SV_5urAHjZaG1k0S2y 
 
Introduction:  

 
¨This survey is part of my master thesis for Behavioral Economics and will act as a pilot for 

the actual research. You will be asked to perform a short task. At the end of the pilot, 10% of 
the subjects will be randomly selected who will receive the money they have earned with the 

task. So make sure that you try your best, as you can win real money! 
Thank you in advance for your corporation. It will take approximately 2 minutes to complete 

the survey.¨ 
 
Followed by questions about age (fill in any number), gender (multiple choice question with 
options male, female or non-binary) and the highest level of education you completed 
(multiple choice question with the options elementary school, high school, MBO (practical 
education, Bachelor´s degree or Master´s degree).  
The task is explained in the following way:  

 
¨In this task, you will have 45 seconds to correctly answer as many questions as 

possible. Every question will show a picture with multiple figures, and you are asked 
to count how often a specific figure is displayed in the picture. To test if you 

understand the question, the following question is a practice question. The figure 
you have to count can be found at the top of the picture every time.¨ 

 
The participants first had to answer a practice question, to get an impression of 
what the questions will look like. 
 
Participants received feedback for this practice question, by telling them the 
correct answer is 6. Then, they got an explanation about the actual task:  
 
¨The task will now begin. You will have 45 seconds to answer as many questions as possible. 
When you think you answered correctly, you can scroll down for the next question. After 45 
seconds, the page will automatically be closed. In case you are selected for the actual pay 

out, you will receive 1 EURO PER CORRECT ANSWER. ¨ 
 
Participants could see the timer at the start, but if they scrolled down to the next question, 
the timer disappeared from their screen. In other words, participants were not fully aware 
of the time left while performing their task. After 45 seconds, the page was automatically 
closed, and the participants were thanked for their participation. No feedback was provided 
about their performance.  
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A.2 Pilot Data 
Table 10: Descriptive statistics and data pilot 

Respondent number Age Gender Education Number 
correct 

Respondent 1 22 Female Bachelor 11 
Respondent 2 21 Female Bachelor 8 
Respondent 3 23 Male Bachelor 11 
Respondent 4 54 Female Master 6 
Respondent 5 55 Male Master 7 
Respondent 6 54 Female Master 8 
Respondent 7 18 Female High School 8 
Respondent 8 20 Female High School 10 
Respondent 9 22 Female Bachelor 10 
Respondent 10 25 Male Master 6 

 
Table 11: Pilot Ranking Best to Worst 

Ranking:  Respondent number Number correct 
1 Respondent 1 11  

Respondent 3 11 
3 Respondent 8 10  

Respondent 9 10 
5 Respondent 2 8  

Respondent 6 8  
Respondent 7 8 

8 Respondent 5 7 
9 Respondent 4 6 

10 Respondent 10 6 
 
Table 12: Composition of Pilot Groups (random, bad and good group) 

 Random Group Bad Group Good Group 
1 Respondent 3 (11 

answers) 
Respondent 10 (6 
answers) 

Respondent 1 (11 
answers) 

2 Respondent 7 (8 
answers) 

Respondent 4 (6 
answers) 

Respondent 3 (11 
answers) 

3 Respondent 10 (6 
answers) 

Respondent 5 (7 
answers) 

Respondent 8 (10 
answers) 

 
Table 13: T-test to test the performance difference between genders in the pilot 

Group Observations Mean Standard 
Error 

Standard 
Deviation 

95% confidence interval  

Female 7 8.714286 0.6441785 1.704336 7.138038 10.29053 
Male 3 8 1.527525 2.645751 1.427589 14.57241 
Combined 10 8.5 0.6009252 1.900292 7.140613 9.859387 
Diff  0.7142857 1.367753  -2.439758 3.86833 
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A.3 Survey flow 
Link to the survey: 
https://erasmusuniversity.eu.qualtrics.com/jfe/form/SV_6AsdcPtdQcxoqP4 
 
 
Figure 4:  Survey flow  

 

 

A.4 Survey instructions 
The survey started with an introduction:  
 
¨This survey is part of my master thesis for Behavioral Economics. Thank you in advance for 
your corporation. It will take approximately 5 minutes to complete this survey. The survey 
will consist of 5 TASKS, and with each task, money can be earned. The money that can be 
earned will differ among the tasks, and will be explained at the beginning of each task. At 

the end of this study, 10 subjects will be randomly selected who will receive the actual 
money they have earned with 1 OF THE 5 TASKS. What task will be paid out, will also be 

selected randomly. So make sure that you try your best, as you can win real money!¨ 
 
Followed by questions about age (fill in any number), gender (multiple choice question with 
options male, female or non-binary) and the highest level of education you completed 

diff = mean (Female) – mean (Male)  t = 0.5222 
 H0: diff = 0  Degrees of freedom = 8 
Ha: diff < 0 Ha: diff ! = 0 Ha: diff > 0 
P = 0.6922 P = 0.6157 P = 0.3078 
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(multiple choice question with the options elementary school, high school, MBO (practical 
education, Bachelor´s degree or Master´s degree).  
 
Task 1 began with an explanation:  

 
¨In this first task, you will have 45 seconds to correctly answer as many questions as 

possible. Every question will show a picture with multiple figures, and you are asked to count 
how often a specific figure is displayed in the picture.¨ 

 
Task 1 contained the same practice question as the pilot, and all questions had the same 
layout as the example in Appendix A.1.  
 
Task 2 was explained in the following way:  

 
¨You will again have 45 seconds to identify the correct number of icons for every picture. But 

in this round, you will compete against 3 other people. We conducted a pilot in which 10 
subjects performed the same task, and you are competing against 3 subjects that are 

randomly chosen from the pilot group. In case you answer the most questions correctly 
compared to the other 3, you will receive 4 EUROS PER CORRECT ANSWER, but in case 

someone else will do better, you will receive NOTHING.¨ 
 
After the page was automatically closed again, task 3 was explained:  
 

¨In this task, you can choose to repeat either task 1 or 2. As a reminder: 
• In task 1, there was no competition and you received 1 euro per correct answer 

• In task 2, you played against 3 other people from the pilot, and in case you had the 
most correct answers, you received 4 euro per answer and 0 otherwise.¨ 

 
Part of the explanation was different for every treatment group: 

- Control group: In case you want to play the competitive round, you will again play 
against 3 randomly selected subjects from the pilot. 

- Discouragement group: In case you want to play the competitive round, you will now 
play against THE 3 BEST SUBJECTS FROM THE PILOT. So, from the 10 subjects who 
played the game already, you will compete against the 3 subjects who answered the 
most amount of questions correct. 

- Encouragement group: In case you want to play the competitive round, you will now 
play against THE 3 WORST SUBJECTS FROM THE PILOT. So, from the 10 subjects who 
played the game already, you will compete against the 3 subjects who answered the 
least amount of questions correct.  

 
This explanation was followed by a multiple-choice question, where option A was a non-
competitive round (as in round 1) or a competitive round (as in round 2). Round 3 again 
took 45 seconds, whereafter the page was closed. 
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Task 4 was explained: 
 
¨How do you think you performed compared to the competition in task 

2, so the first time you played against other people? If you think you 
answered most questions correct, rank yourself first and so on. In case 
you ranking is correct, and this task is selected for actual money, you 

will receive 5 EUROS. But if you do not rank yourself correctly, you 
receive NOTHING. ¨ 

 
The participants could drag ¨Yourself¨ to the desired position. 
 
The final task, task 5, was introduced with following explanation:  

 
¨You are asked to choose one of the 5 bets below in the table. If this task is selected for 

actual money, you will receive the bet you chose. So, when you have chosen bet number 1, 
you will definitely receive 8 euros. But if you chose bet number 3, you have a 50% chance of 

receiving 16 euros, and a 50% chance of receiving 4 euros. ¨ 
 

Figure 5: Overview of the bets in task 5 
 
 
 
 
 
 
 
 
 
Participants could choose one of the five bets. Finally, the participants were thanked for 
their participation and could leave their email address.  

 
¨Thank you so much for your participation in this survey, I highly appreciate it. In case you 
would like to get a shot at getting your answers paid out for real, please leave your email 
address below. I will send you an email if you have been selected, so that I can arrange to 

get the money to you. ¨ 
 

 

A.5 Survey data & invalid responses  
The data sets are separate Excel files and can be downloaded here.  
 
Four responses were considered to be invalid and were therefore deleted from the sample. 
Three of those because the respondents answered (almost) all questions in each task, in a 
timespan ranging from 15 till 30 seconds. This is impossible to do as a normal person, and 
because we suspect the respondents cheated in some way, we deleted these responses 
entirely from the sample. 
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One respondent answered for almost every question in every task 1 number above the 
correct answer. We suspect that he or she included the example after the ¨Count number 
of¨ sentence in their counting and misunderstood the task. For this reason, the subject is 
deleted from the sample.  
 

A.6 Descriptive statistics  
Table 14:  Statistics on completed education sample  

 Female Male Total 
Elementary school 3 0 3 
High School 22 10 32 
MBO (practical 
education) 

2 4 6 

Bachelor’s degree 39 31 70 
Master’s degree 19 19 38 
Total 85 64 149 
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7.2 Appendix B – Results section  
B.1 Performance under piece rate and tournament scheme  
Table 15: F-test to test for equal variances in task 1 between genders 

F (2, 141) 0.14 
Prob > F  0.8710 

 

Table 16: T-test to test the performance difference between genders in task 1 
Group Observations Mean Standard 

Error 
Standard 
Deviation 

95% confidence interval  

Female 85 7.764706 0.2236989 2.062402 7.319856 8.209556 
Male 64 7.953125 0.2444114 1.955291 7.464708 8.441542 
Combined 149 7.845638 0.1648741 2.012545 7.519826 8.171449 
Diff  -0.1884191 0.3338423  -0.8481694 0.4713311 

 

diff = mean (Female) – mean (Male)  t = -0.5644 
 H0: diff = 0  Degrees of freedom = 147 
Ha: diff < 0 Ha: diff ! = 0 Ha: diff > 0 
P = 0.2867 P = 0.5733 P = 0.7133 

 

Table 17: F-test to test for equal variances in task 2 between genders 
F (2, 141) 2.29 
Prob > F  0.1050 

 
 
Table 18: T-test to test the performance difference between genders in task 2 

Group Observations Mean Standard 
Error 

Standard 
Deviation 

95% confidence interval  

Female 85 7.752941 0.192947 1.778883 7.369245 8.136637 
Male 64 7.76525 0.2441973 1.953578 7.168261 8.144239 
Combined 149 7.711409 0.151567 1.850111 7.411894 8.010924 
Diff  0.0966912 0.3112248  -0.5190919 0.7124743 

 

diff = mean (Female) – mean (Male)  t = 0.3107 
 H0: diff = 0  Satterthwaite’s degrees of freedom = 

128.619 
Ha: diff < 0 Ha: diff ! = 0 Ha: diff > 0 
P = 0.6217 P = 0.7565 P = 0.3783 
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Table 19: F-test to test for equal variances between tasks 
F (2, 141) 2.83 
Prob > F  0.0627* 

* = 10% significance level  
** = 5% significance level 
*** = 1% significance level 
 

Table 20: T-test to test the performance difference between tasks 
Variable Observations Mean Standard 

Error 
Standard 
Deviation 

95% confidence interval 

Task1correct 149 7.845638 0.1648741 2.012545 7.519826 8.171449 

Task2correct 149 7.711409 0.151567 1.850111 7.411894 8.010924 

Combined 298 7.778523 0.1118568 1.930948 7.558391 7.998656 

Diff   0.1342282 0.2239554  -0.3065311 0.5749875 

 

diff = mean (Task1correct) – mean 
(Task2correct) 

 t = 0.5994 

 H0: diff = 0  Satterthwaite’s degrees of freedom = 
293.928 

Ha: diff < 0 Ha: diff ! = 0 Ha: diff > 0 
P = 0.7253 P = 0.5494 P = 0.2747 

 
 
Table 21: T-test to test the performance difference between tasks, sorted by gender 
Sex = Female 

Variable Observations Mean Standard 
Error 

Standard 
Deviation 

95% confidence interval 

Task1correct 85 7.764706 0.2236989 2.062402 7.319856 8.209556 

Task2correct 85 7.752941 0.192947 1.778883 7.369245 8.136637 

Combined 170 7.758824 0.1472703 1.92017 7.468097 8.04955 

Diff   0.0117647 0.2954145  -0.5715295 0.5950589 

 

diff = mean (Task1correct) – mean 
(Task2correct) 

 t = 0.0398 

 H0: diff = 0  Satterthwaite’s degrees of freedom = 
164.455 

Ha: diff < 0 Ha: diff ! = 0 Ha: diff > 0 
P = 0.5159 P = 0.9683 P = 0.4841 
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Sex = Male 

Variable Observations Mean Standard 
Error 

Standard 
Deviation 

95% confidence interval 

Task1correct 64 7.953125 0.2444114 1.955291 7.464708 8.441542 

Task2correct 64 7.65625 0.2441973 1.953578 7.168261 8.144239 

Combined 128 7.804688 0.1725712 1.952421 7.4632 8.146175 

Diff   0.296875 0.3454986  -0.3868565 0.9806065 

 

diff = mean (Task1correct) – mean 
(Task2correct) 

 t = 0.8593 

 H0: diff = 0  Satterthwaite’s degrees of freedom = 
126 

Ha: diff < 0 Ha: diff ! = 0 Ha: diff > 0 
P = 0.8041 P = 0.3918 P = 0.1959 

 

B.2 Hypothesis 1 
Table 22:  Correlation between sex and competition  

Observations = 149 sex competitive 
sex 1  
competitive 0.0014 1 

 

Table 23: Correlation between sex and overconfidence  
Observations = 149 sex overdum 
sex 1  
overdum  0.1423 1 

 

Table 24: Correlation between sex and risk aversion   
Observations = 149 sex Riskaversion 
sex 1  
riskaversion  0.0968 1 

 

Table 25: Correlation between age and education 
Observations = 149 Age educcat 
age 1  
educcat  0.3264 1 
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Table 26: Regression age on education  
educcat Coefficient  Standard 

Error 
t  P-value 95% confidence interval 

age 0.029523 0.0070507 4.19 0.000*** 0.0155891 0.0434569 
Constant 2.889867 0.2177628 13.27 0.000*** 2.459517 3.320217 

* = 10% significance level  
** = 5% significance level 
*** = 1% significance level 
 
Table 27: Correlation between competitiveness and age 

Observations = 149 competitive Age 
competitive 1  
age  -0.0221 1 

  

Table 28: Correlation between competitiveness and education 
Observations = 149 competitive educcat  
competitive 1  
educcat   -0.0062 1 

 

Table 29: Regression output hypothesis 1 
competitive Coefficient Standard 

Error 
t  P-value 95% confidence interval 

sex -0.0246538 0.0765753 -0.32 0.748 -0.1760196 0.126712 

riskaversion 0.0906113 0.0236205 3.84 0.000*** 0.0439209 0.1373016 
overconfident 0.0167919 0.057693 0.29 0.771 -0.0972493 0.1308332 
age -0.0006304 0.0031209 -0.20 0.840 -0.0067995 0.0055386 
constant 0.4269164 0.1766519 2.42 0.017** 0.0773 0.7761028 

* = 10% significance level  
** = 5% significance level 
*** = 1% significance level 
 
Table 30: F-test to test for equal variances between gender in risk aversion 

F (2, 143) 6.54 
Prob > F  0.0019*** 

* = 10% significance level  
** = 5% significance level 
*** = 1% significance level 
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Table 31: T-test to test the risk aversion difference between genders 
Group Observations Mean Standard 

Error 
Standard 
Deviation 

95% confidence interval  

Female 84 2.880952 0.1628109 1.492187 2.557128 3.204777 
Male 64 3.1875 0.2087793 1.670234 2.770288 3.604712 
Combined 148 3.013514 0.1293436 1.573533 2.7579 3.269127 
Diff  -0.3065476 0.2647568  -0.8304452 0.2173499 

 

diff = mean (Female) – mean (Male)  t = -1.1578 
 H0: diff = 0  Sattertwaite’s degrees of freedom = 

127.213 
Ha: diff < 0 Ha: diff ! = 0 Ha: diff > 0 
P = 0.1245 P = 0.2491 P = 0.8755 

 

Table 32: F-test to test for equal variances between gender in overconfidence 
F (2, 143) 0.08 
Prob > F  0.9194 

 

Table 33: T-test to test the overconfidence difference between genders 
Group Observations Mean Standard 

Error 
Standard 
Deviation 

95% confidence interval  

Female 85 1.258824 0.073246 0.6752943 1.113166 1.404481 
Male 64 1.390625 0.0907891 0.7263124 1.209198 1.572052 
Combined 149 1.315436 0.0572095 0.6983305 1.202383 1.428489 
Diff  -0.1318015 0.1154543  -0.3599662 0.0963632 

 

diff = mean (Female) – mean (Male)  t = -1.1416 
 H0: diff = 0  Degrees of freedom = 147 
Ha: diff < 0 Ha: diff ! = 0 Ha: diff > 0 
P = 0.1277 P = 0.2555 P = 0.8723 

 
Table 34: Output probit model  

competitive Coefficient Standard 
Error 

z P-value 95% confidence interval 

sex -0.0654387 0.2247607 -0.29 0.771 -0.5059615 0.3750841 

riskaversion 0.2644064 0.0726111 3.64 0.000*** 0.1220913 0.4067216 
overconfident 0.0498763 0.1576735 0.32 0.752 -0.2591581 0.3589107 
age -0.0021747 0.0088847 -0.24 0.807 -0.0195883 0.0152389 
constant -0.2306936 0.4734232 -0.49 0.626 -1.158586 0.6971988 

* = 10% significance level  
** = 5% significance level 
*** = 1% significance level 
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B.3 Hypothesis 2 
Table 35: Number of respondents per treatment per gender 

 Female Male Total 
Control 26 19 45 
Discouragement 31 21 52 
Encouragement 28 24 52 
Total 85 64 149 

 
Table 36: T-test to test competitive difference between control and treatment group (encouragement) 

* = 10% significance level  
** = 5% significance level 
*** = 1% significance level 
 
Table 37: Output difference in difference test for gender differences in encouragement 

* = 10% significance level  
** = 5% significance level 
*** = 1% significance level 

 
 

 

 
 
  

Group Observations Mean Standard 
Error 

Standard 
Deviation 

95% confidence interval  

Control group 45 0.6666667 0.0710669 0.4767313 0.5234407 0.8098926 
Encouragement 
group 

52 0.8076923 0.0551869 0.3979586 0.6968999 0.9184847 

Combined 97 0.742268 0.0446405 0.4396578 0.6536574 0.8308787 
Diff  -0.1410256 0.0888134  -0.3173425 0.0352912 

diff = mean (Control) – mean 
(Encouragement) 

 t = -1.5879 

 H0: diff = 0  Degrees of freedom = 95 
Ha: diff < 0 Ha: diff ! = 0 Ha: diff > 0 
P = 0.0578** P = 0.1156 P = 0.9422 

competitive Coefficient Standard 
Error 

P – value 95% confidence interval  

sex 0.0303644 0.1329855 0.820 -0.2337185 0.2944472 
encouragement 0.1074561 0.1353048 0.429 -0.1612325 0.3761447 
sex#encouragement 0.0601263 0.180854 0.740 -0.2990139 0.4192664 
constant  0.6234818 0.2002157 0.002*** 0.2258931 1.02107 
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B.4 Hypothesis 3 
Table 38: T-test to test competitive difference between control and treatment group (discouragement) 
Group Observations Mean Standard 

Error 
Standard 
Deviation 

95% confidence interval  

Control group 45 0.6666667 0.0710669 0.4767313 0.5234407 0.8098926 
Discouragement 
group 

52 0.5384615 0.0698066 0.5033822 0.398319 0.678604 

Combined 97 0.5979381 0.0500425 0.4928614 0.4986046 0.6972717 
Diff  0.1282051 0.1000121  -0.070344 0.3267543 

 

* = 10% significance level  
** = 5% significance level 
*** = 1% significance level 
 
Table 39: Output difference in difference test for gender differences in discouragement 

* = 10% significance level  
** = 5% significance level 
*** = 1% significance level 
 

 

diff = mean (Control) – mean 
(Discouragement) 

 t = 1.2819 

 H0: diff = 0  Degrees of freedom = 95 
Ha: diff < 0 Ha: diff ! = 0 Ha: diff > 0 
P = 0.8985 P = 0.2030 P = 0.1015* 

competitive Coefficient Standard 
Error 

P – value 95% confidence interval  

sex  0.0303644 0.1497856 0.840 -0.2670802 0.327809 
discouragement -0.160401 0.1571343 0.310 -0.4724385 0.1516365 
sex#discouragement 0.0549419 0.2052049 0.789 -0.3525542 0.4624381 
constant 0.6234818 0.2255091 0.007*** 0.1756655 1.071298 


