
 

 

 

 
Essays on Choices and Behavior in Competitive Situations 

 

 

 

 

Der Fakultät für Wirtschaftswissenschaften der  

Universität Paderborn  

zur Erlangung des akademischen Grades  

Doktor der Wirtschaftswissenschaften  

- Doctor rerum politicarum –  

vorgelegte Dissertation  

von 

 

 

M.Sc. Lisa Beck-Werz 

geboren am 17.07.1990 in Stuttgart 

 

2022 

 



II 
 

Acknowledgements 

 

A life-shaping chapter is drawing to an end. The last years would not have been possible 

without the guidance, support, expertise, and trust of numerous people. 

First and foremost, I thank my supervisors Bernd Frick and Thomas Fritz for providing 

invaluable supervision of this dissertation and guidance over the past years. I am especially 

grateful for your prompt support at all times, the enthusiastic and truly inspiring problem-

solving sessions, the extensive theoretical and practical expertise, the encouragement, and the 

great trust placed in me. Thank you, for a support I could not have wished for better.  

I would like to thank Fabian Lensing for the great cooperation in our joint projects and 

especially for the huge flexibility and terrific efficient, pragmatic, and always optimistic 

cooperation. 

My great thanks go to Martin Sack for the indomitable support, optimism, and courage. 

For his wise advice and inspiration. For opening up a path that I had not dared to hope for. 

Certainly no phrase—the last years would truly not have been possible without the 

backing of my friends. I especially thank Helen, Lena, Lisa, Maren, Sina, Sonja, and Theresa. 

As well as Amélie and Pol. And so many other who joined and guided me along my path. And 

of course Regine Deuschle for the countless (not only culinary) encouragement in moments I 

needed it most. 

Finally, I express my gratitude to my grandparents for their support. Especially, I 

wholeheartedly thank my Oma for her boundless love and everything that comes with it. 

 

 

 

 

 



III 
 

Table of Content 

List of Tables ............................................................................................................................. V 

List of Figures ....................................................................................................................... VII 

1. Introduction .......................................................................................................................... 1 

1.1. Approach and Contribution ............................................................................................. 3 

1.2. Outline ............................................................................................................................. 5 

1.3. Overview of Studies Submitted as Parts of this Dissertation  ......................................... 6 

2. Theoretical Background ...................................................................................................... 8 

2.1. Educational Decision Making ........................................................................................ 10 

2.2. Choices in Competitive Situations in Sports  ................................................................ 14 

 

PART I: EDUCATIONAL DECISION MAKING 

3. When an exchange semester is no longer enough. Why and how the Bologna-reforms 

changed the behavior of high-ability students ..................................................................... 19 

3.1. Introduction .................................................................................................................... 19 

3.2. Literature Review  ......................................................................................................... 21 

3.3. Methods and Data  ......................................................................................................... 25 

3.4. Findings  ........................................................................................................................ 28 

3.5. Discussion  ..................................................................................................................... 35 

3.6. Conclusion  .................................................................................................................... 38 

4. Understanding the impact of gender and migration on high-ability students’ behavior: 

Exploring behavioral differences in business, law, and engineering students throughout 

their academic careers ........................................................................................................... 39 

4.1. Introduction .................................................................................................................... 39 

4.2. Literature Review .......................................................................................................... 40 

4.3. Data and Methods .......................................................................................................... 44 

4.4. Regression Models ......................................................................................................... 49 

4.5. Conclusion ..................................................................................................................... 58 



IV 
 

PART II: CHOICES IN COMPETITIVE SITUATIONS IN SPORTS 

5. Young, male, experienced: What factors drive overconfidence? Empirical evidence 

from marathon running ......................................................................................................... 61 

5.1. Introduction .................................................................................................................... 61 

5.2. Materials and Methods................................................................................................... 67 

5.3. Results ............................................................................................................................ 72 

5.4. Discussion and Conclusion ............................................................................................ 79 

6. Are women more resilient? Gender differences in the reaction to negative feedback . 83 

6.1. Introduction .................................................................................................................... 83 

6.2. Study Design .................................................................................................................. 88 

6.3. Data and Descriptive Evidence ...................................................................................... 91 

6.4. Econometric Findings .................................................................................................... 96 

6.5. Summary and Implications .......................................................................................... 107 

7. Conclusion and Outlook .................................................................................................. 111 

7.1. Conclusion ................................................................................................................... 111 

7.2. Outlook ........................................................................................................................ 112 

References ............................................................................................................................ VIII 

 

 

 

 

 

 

 

 

 

 



V 
 

List of Tables 

Table 1. Overview of main variables and descriptive statistics  .............................................. 28 

Table 2. Statistical models D1 & D2 at decision-threshold for stay abroad  ................................... 30 

Table 3. Statistical model D3 at decision-threshold for stay abroad  .............................................. 31 

Table 4. Statistical models R1 at realization-threshold for stay abroad  ......................................... 32 

Table 5. Statistical models R2 & R3 at realization-threshold for stay abroad  ....................... 33 

Table 6. Languages classified as typical migration languages  ............................................... 46 

Table 7. Descriptive statistics  ................................................................................................. 48 

Table 8. Separate regressions for continuous variables 1, 2, and 3 ......................................... 50 

Table 9. Separate probit regressions for binary variables 4, 5, and 6  ..................................... 51 

Table 10. Business students  .................................................................................................... 54 

Table 11. Law students  ........................................................................................................... 55 

Table 12. Engineering students  ............................................................................................... 56 

Table 13. Number of participants by marathon and gender  ................................................... 67 

Table 14. Number of participants by age and gender  ............................................................. 68 

Table 15. OC 1-3 distribution by age and gender  ................................................................... 69 

Table 16. OC distribution by age for the top 1% of runners  .................................................. 70 

Table 17. Percentage share of participants that completed at least one marathon in the last 10 

years  ......................................................................................................................................... 71 

Table 18. Average number of previous races by gender and age  ........................................... 71 

Table 19. Linear regression: Explaining overconfidence with gender and age  ...................... 73 

Table 20. Top 1%: Explaining overconfidence with gender and age  ..................................... 74 

Table 21. Probit regression: Explaining overconfidence with gender and age  ...................... 75 

Table 22. Linear regression: Analysis of the evolution of pace per 5-km segment  ............... 77 

Table 23. Linear regression: Effect of prior race experience  ................................................. 78 

Table 24. Overview sample characteristics  ............................................................................ 92 



VI 
 

Table 25. Descriptive statistics: Behavior in year 1 by gender and nature of feedback  ......... 93 

Table 26. Descriptive statistics: Re-entering in year 2 by gender and nature of feedback  ..... 94 

Table 27. Descriptive statistics: Behavior in year 2 by gender and nature of feedback  ......... 95 

Table 28. Overview variable “speed compared to median”  ................................................... 97 

Table 29. Probit Regression: Explaining re-enter in year 2 with gender and nature of prior 

feedback  ................................................................................................................................... 98 

Table 30. Probit Regression: Explaining re-enter in year 2 with nature of prior feedback for 

women and men  ....................................................................................................................... 99 

Table 31. Probit Regression: Explaining re-enter in year 2 with nature of prior feedback for 

first-timers and non first-timers  ............................................................................................. 101 

Table 32. Nearest-Neighbor Matching: Effect of negative feedback on re-entering  ........... 102 

Table 33. Nearest neighbor matching: Behavior in year 2 .................................................... 103 

Table 34. Nearest neighbor matching: Behavior in year 2 in subsample ‘female athletes’ .. 103 

Table 35. Nearest neighbor matching: Behavior in year 2 in subsample ‘male athletes’  .... 104 

Table 36. Regression models: Behavior in year 2 for subsample ‘negative feedback’ ......... 105 

Table 37. Regression models: Behavior in year 2 for subsample ‘no negative feedback’  ... 106 

 

 

 

 

 

 

 

 

 

 

 



VII 
 

List of Figures 

Figure 1. Underlying decision parameters  ................................................................................ 9 

Figure 2. Conceptual Framework  .............................................................................................. 10 

Figure 3. Development of German students in later semesters with study-related visits abroad  ...... 24 

Figure 4. Comparison of mean final high school grades (data for general German student population 

from KMK, 2020 ........................................................................................................................ 27 

Figure 5. Mean final high school grade (=Abitur grade) of respective graduation year  ........ 45 

Figure 6. Speed change per 5 km-segment in relation to initial pace (km 5-15) .................... 70 

Figure 7. Distribution of slowdown among runners of the initial sample  .............................. 91 

Figure 8. Comparing development of slowdown and net time of year 1 and year 2 of each 

individual athlete  ..................................................................................................................... 96 

 

 

 

 

 

 

 

 

 



INTRODUCTION 

1 
 

 

“It ain’t what you don’t know that gets you into trouble. 

It’s what you know for sure that just ain’t so.” 

 Mark Twain 

 

   Chapter 1 

1. Introduction 

The persistent lack of diversity in Germany's executive suites is undeniable. Confirming 

statistics and studies have been cited repeatedly and differ only in their framing. Some studies 

cast blame, some are tinged with perceptible anger, some sound like an ‘obligatory’ mantra 

increasingly causing resignation, and many make attempts at explanation. In 2021, the 

percentage of women CEOs in Fortune 500 companies reached a record high—at 8.1%. In 

Germany, there was only one female CEO in the DAX 30 until 2021—for a mere six months. 

And diversity is about far more than gender alone. The resumés of board members from the 

largest 30 listed companies in Germany reveal even greater homogeneity in numerous other 

dimensions. German board members are on average 54 years old, 98% come from West 

Germany, and 60% have studied economics (Odgers Berndtson, 2021), not to mention diversity 

in terms of disabilities, socio-economic background, or cultural origin. 

At the same time, promises of diverse teams are widely discussed. In addition to an 

increased variety of perspectives, greater creativity, and thus higher quality of team 

performance, human resource executives note the main advantages of a diverse workforce are 

better utilization of talent, enhanced marketplace understanding, and increased breadth of 

understanding in leadership positions (Page, 2008; Robinson & Dechant, 1997). The raw 

numbers also robustly support a compelling business case for diverse teams: an analysis of 

>1,000 companies across 15 countries reveals that teams with higher gender and ethnic diversity 

display a significantly higher likelihood of financial outperformance (McKinsey & Company, 

2020) 

Nonetheless, diverse teams are not a panacea or a magic bullet. In reality, there are many 

associated risks (see Mannix & Neale, 2005 for an overview), especially regarding 
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communication difficulties and increased potential for conflicts, leading to lower team-member 

satisfaction (Jackson, 2003; Jehn et al., 1999; Riordan & Shore, 1997). However, the potential 

short-term costs and risks of diverse teams should under no circumstances detract from the long-

term potential that lies fallow if not all social groups are factored into the allocation of jobs. 

Thus, the enormous need for research on this topic appears all the more urgent.  

“Were They Pushed or Did They Jump?” asks Diego Gambetta in his eponymous book, 

thereby capturing the two main underlying reasons for lack of diversity in many professional 

areas. On the one hand, ‘push’ factors address external constraints and structural hurdles that 

manifest themselves in phenomena such as the much-cited glass ceiling or the ‘Thomas-

Kreislauf’ effect. Reasons for these range from conscious discrimination to unconscious biases, 

such as the affinity bias, according to which people value interpersonal commonalities higher 

than objective performance criteria. ‘Jump’ or ‘pull’ factors refer to the personal choices and 

behaviors of individual decision-makers. With regard to gender diversity, these include the 

extensively documented gender differences in competitiveness (Gneezy et al., 2003; Niederle 

& Vesterlund, 2007), self-confidence (Carlin et al., 2018), and attitudes towards risk or altruism 

and cooperation (see, e.g., Kray & Thompson, 2004). 

This dissertation focuses on the ‘pull’: the personal choices and behaviors of individual 

decision-makers and especially systematic differences in subgroup preferences and behaviors 

that result in disparity. Explanatory approaches for this can be found in rational choice theory, 

in whose core assumptions this dissertation is embedded. Differences in socialization or cultural 

expectations among subgroups lead to differing subjective perceptions of the costs and benefits 

of alternative options (Boudon, 1974; R. Breen & Goldthorpe, 1997). Thus, regardless of 

people’s abilities or prior performances, affiliation with certain social subgroups lead to 

different assessments of alternative choices. The resulting differences in decision-making 

patterns shape the educational and career paths of these subgroups, leading directly to the 

absence of variety in most professional areas.  

Exploring these decision patterns and especially subgroups who differ systematically in 

their perceptions of decision parameters is key to understanding the lack of diversity in 

leadership roles. The overarching goal of this dissertation is to present and discuss significant 
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new research on the choices and behaviors of selective samples in competitive situations. What 

differences in preferences remain when individuals self-select into a competitive context? How 

do their choices differ when ability and prior performances are controlled for? Answering these 

questions will help to shed light on the influence of the individual “pull” on the lack of diversity 

in leadership positions and thus helps to sharpen respective measures.  

1.1. Approach and Contribution 

Previous research studies on behavioral patterns have either been purely theoretical (e.g., 

R. Breen & Goldthorpe, 1997), or they examined the behavior in laboratory settings of small 

samples of students who encounter artificial settings and tasks for the first time (e.g., Niederle 

& Vesterlund, 2007), or they investigated macro-level phenomena among the general 

population only (e.g., Barone et al., 2018). However, for this dissertation the research is based 

on four natural experiments with selective but large samples of high-ability students and 

marathon runners.  

In natural experiments—in contrast to randomized experiments—the observed subjects 

are not exposed to artificially designed manipulations or controls. Instead, all conditions are 

determined by real-world circumstances. Pioneering first contributions in the early 1990s as an 

innovative method of empirical research, Joshua Angrist, Guido Imbens, and David Card 

received the Nobel Prize in Economic Sciences in 2021 for their methodological work on causal 

relationships and labor economics using natural experiments (The Noble Foundation, 2021). 

Their landmark work saw Angrist, Imbens, and Card develop ways in which causation can be 

inferred from observational data in real-world, natural experiments in the areas of education, 

the labor market, and immigration. 

The aim of this dissertation is to use natural experiments to expand on existing research 

on behavior in competitive settings. Our approach offers several advantages and allows this 

dissertation to contribute to different aspects of current (mostly theoretical and laboratory) 

research.   

First, the use of real-world circumstances enables the researcher to make inferences 

regarding causal relationships. In studies of gender differences in particular, leading researchers 
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have highlighted the lack of correlation between behavioral traits and actual behavior outside 

the laboratory (Niederle, 2016). Pioneer studies have presented ground-breaking evidence, for 

example, by assigning artificial tasks to student groups and designing tournament experiments 

to shed light on specific behavioral traits (e.g., Gneezy et al., 2003; Niederle & Vesterlund, 

2007; Buser, 2016). The projects undertaken for this dissertation will build and expand on these 

results. The study will explore behavioral traits outside controlled conditions and without the 

influence of, for example, artificial incentives or any other effects of controlled experiment 

settings. For the purposes of this study, the nature of natural experiments creates opportunities 

to gain valuable insights into the external validity and relevance of behavioral traits in various 

real-life settings.  

Second, in contrast to samples in controlled laboratory experiments and clinical trials, the 

examined subpopulation in natural experiments has self-selected to enter the environment and 

has chosen freely to participate in the intervention. In this study, we observe the behavior of 

individuals in highly competitive environments in both education and sports. The self-selection 

mechanism allows the researcher to identify any potential implications for other individuals 

who pursue extraordinary careers. Therefore, this dissertation can make an important 

contribution to the exploration of the choices made and the behaviors displayed in a professional 

context. This exploration can suggest explanations for the current lack of diversity in executive 

positions and measures to address this issue. 

Third, the selective samples in natural experiments offer the opportunity for in-depth 

observation of behavioral patterns that occur regardless of prior performances and ability, 

factors that are described by Boudon as ‘secondary effects’ (Boudon, 1974). Due to lack of 

detailed data, previous research has often limited their analyses of differences in educational 

outcomes to differing starting conditions, such as differences in access to socio-cultural 

resources (e.g. Crul et al., 2012). In particular in Part I of this dissertation, where we analyze 

the behavior of high-ability students, the natural experiments we conduct allow us to analyze a 

homogeneous group in terms of cognitive abilities, commitment, and aspirations. The results 

allow for the identification of preferences and behaviors under real-life conditions regardless of 

the cognitive resources of individuals, thus helping to explain residual differences in choice and 
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behavior and possible explanations for the lack of diversity in management positions. Finally, 

the dissertation aims to contribute to the formulation of measures that promote diversity. In the 

fourth and final project, we build on previous research regarding the use of feedback as a means 

to reduce the gender gap in competitiveness. Using natural experiments in our sample with 

competitive individuals allows us to test the validity of feedback as a measure to improve gender 

diversity in a competitive workplace and to provide differentiated and concrete 

recommendations for the implementation of feedback in a professional context. 

1.2. Outline  

The dissertation is divided into two parts of two projects each. These two parts are framed 

by an overarching theoretical foundation underpinning the thesis, presented in the opening 

chapter and a comprehensive conclusion and outlook at the end of the dissertation. 

Part I – Educational Decision-Making. The focus of Part I is on educational decision-

making with a particular focus on the behaviors and choices of high-ability students. Here, we 

examine the CVs of an extensive dataset of 128,000 students in a nationwide scholarship 

program. 

- Project 1: “When an exchange semester is no longer enough. Why and how the Bologna-

reforms changed the behavior of high-ability students” 

- Project 2: “Understanding the impact of gender and migration on high-ability students’ 

behavior: Exploring behavioral differences in business, law, and engineering students 

throughout their academic careers” 

Part II – Choices in Competitive Situations in Sports. In Part II, a large sample of 

marathon runners is used to examine the behaviors of individuals in a competitive sports 

context. The analysis features a particular focus on gender differences. 

- Project 3: “Young, Male, Experienced: What factors drive overconfidence? Empirical 

evidence from marathon running” 

- Project 4: “Are women more resilient? Gender differences in the reaction to negative 

feedback” 
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1.3. Overview of Studies Submitted as Parts of this Dissertation 

 

Title When an exchange semester is no longer enough. Why and 

how the Bologna-reforms changed the behavior of high-

ability students 

Authors Fabian Lensing, Bernd Frick & Lisa Beck-Werz 

Position in this 

Dissertation 

Part I, Chapter 3 

Contribution to 

joint projects 

All co-authors equally contributed to the completion of the 

project.  

Scientific 

dissemination 
• Working Paper Dissertation Series, Faculty of Business 

Administration and Economics, University of Paderborn 

Further dissemination ongoing 

 

Title Understanding the impact of gender and migration on high-

ability students’ behavior: Exploring behavioral differences 

in business, law, and engineering students throughout their 

academic careers 

Authors Lisa Beck-Werz, Bernd Frick, Thomas Fritz & Fabian Lensing 

Position in this 

Dissertation 

Part I, Chapter 4 

Contribution to 

joint projects 

All co-authors equally contributed to the completion of the 

project. 

Scientific 

dissemination 
• Working Paper Dissertation Series, Faculty of Business 

Administration and Economics, University of Paderborn 

Currently under Review at “Research in Higher Education” 

(since 06/2022) 

 

 



INTRODUCTION 

7 
 

Title Young, Male, Experienced: What factors drive 

overconfidence? Empirical evidence from marathon 

running 

Author Lisa Beck-Werz 

Position in this 

Dissertation 

Part II, Chapter 5 

Contribution to 

joint projects 

Single-authored project 

Scientific 

dissemination 

• Poster Presentation at Annual Conference of North 

American Society for the Psychology of Sport and 

Physcial Activity (NASPSPA), June 2021 

• Presentation at Annual Meeting of the German 

Association of Sport Economics and Sport Management, 

April 2021 

• Working Paper Dissertation Series, Faculty of Business 

Administration and Economics, University of Paderborn 

Currently under Review at the Journal of Sport Psychology 

(since 07/2022) 
 

 

Title Are women more resilient? Gender differences in the 

reaction to negative feedback 

Authors Lisa Beck-Werz & Thomas Fritz 

Position in this 

Dissertation 

Part II, Chapter 6 

Contribution to 

joint projects 

Thomas Fritz and I equally contributed to the project. 

Scientific 

dissemination 

• Poster Presentation at Annual Conference of North 

American Society for the Psychology of Sport and 

Physcial Activity (NASPSPA), June 2021 

• Presentation at Annual Meeting of the German 

Association of Sport Economics and Sport Management, 

April 2021 

• Working Paper Dissertation Series, Faculty of Business 

Administration and Economics, University of Paderborn 

Currently under Review at Sport Exercise and Performance 

Psychology (since 07/2022) 
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    Chapter 2 

2. Theoretical Background 

Rational choice theory (RCT) (Boudon, 1974; R. Breen & Goldthorpe, 1997) and habitus 

theory (Bourdieu, 1977; Bourdieu & Passeron, 1977) have established themselves as key 

theories for explaining and describing behavioral patterns. While habitus theory explains 

behavior as the result of lasting cognitive and normative dispositions acquired through past 

experience and is used predominantly in the sociological field, RCT serves as a core concept in 

(behavioral) economic research and provides the overarching framework for this dissertation.  

The general concept of RCT builds on the assumption that every decision-maker 

undertakes a cost-benefit calculation before making any decision or engaging in any action. For 

this purpose, it is assumed that, first, all possible options are determined and then ranked by 

means of their behavioral opportunities and constraints (i.e., ‘benefits and costs’) in order to 

select the alternative that maximizes expected utility. Thereby, it is implied that all behavior is 

goal-directed and that the goals of the actors are derived from their preferences. RCT was first 

formally introduced in 1944 by John von Neumann and Oskar Morgenstern, who published an 

axiomatic formalism of expected utility theory in their Theory of games and economic behavior. 

However, it was soon criticized in applied disciplines, especially by representatives of 

behavioral economics, sociology, and psychology. The strongly reductionist assumptions and 

concept of an idealized decision maker with perfect knowledge were at best attributed 

normative qualities, but "not as a description of behavior of real people" (Tversky & Kahneman, 

1989, p. 251). 

In recent decades, more and more ‘wide’ or ‘thick’ versions of RCT models have been 

developed. These conceptions include, inter alia, assumptions about the decision makers' 

personal values and beliefs, accept altruism as a possible human motivation, or the possibility 

that beliefs may be false and information may be incomplete (Goldthorpe, 1998; Opp, 1999). 

John Goldthorpe, who, together with Richard Breen, introduced one of the most influential 

models for applying RCT to explain class-related educational inequalities, deliberately 

distances himself from a so-called ‘perfect’ rationality: ”I make no assumptions that actors are 
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always entirely clear about their goals, are aware of the optimal means of pursuing them, or in 

the end do always follow the course of action that they know to be rational” (Goldthorpe, 1996, 

p. 485). Rather, they see RCT as an approach to explain macro-level phenomena such as a lack 

of diversity or inequalities in educational outcomes by breaking them down to micro-level 

processes and gaining an understanding of individual decision models (R. Breen et al., 2014). 

These individual decision models build on the rationale that the evaluation of the underlying 

decision parameters is governed by the subjective perception and experience of the respective 

decision maker. In line with value-expectancy theory (see e.g. Eagly & Chaiken, 1993), the 

assumption of subjectivity is applied to all preceding considerations that underlie the general 

cost-benefit analysis. Thus three decision parameters are fundamental to any behavioral 

alternative: the perceived cost of an option, the subjective likelihood of success, and the expected 

benefit per outcome. 

 

 

Figure 1. Underlying decision parameters (own illustration derived from Breen & 

Goldthorpe, 1997) 

 

The role of subjective perceptions in the decision-making process is the starting point for 

numerous studies that, using RCT, aim to explain macro-level phenomena such as social 

stratification and lack of diversity (see, e.g., Boudon, 1974; R. Breen & Goldthorpe, 1997; 

Goldthorpe, 1996). In such cases it is assumed that besides individual and/or random variation 

due to, for example, personal values, beliefs, or experiences, there are also systematic patterns. 

Any affiliation to any specific subgroup, but especially factors such as social class, gender, or 

migration background, due to differences in socialization or cultural expectations, lead to 

differences in the evaluations of decision parameters and consequently to systematic differences 
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in choices and behavior. The overarching aim of this dissertation is to provide further research 

on the resulting behavioral differences that arise systematically among different subgroups.  

In each of the four projects of the dissertation, we gain information on one to two of the 

underlying decision parameters (see Figure 2). Part I of the dissertation (projects 1+2) examines 

rational choice specifically in the educational setting, while Part II (projects 3+4) addresses 

decisions and behavior in a competitive sport context. 

 

 

Figure 2. Conceptual Framework of this dissertation (own illustration derived from Breen & 

Goldthorpe, 1997) 

2.1. Educational Decision Making 

Educational careers are nothing other than a series of binary choices (Boudon, 1974). 

These educational choices are the prerequisite for and backbone of any subsequent career. 

Therefore, it is not sufficient to simply compare the mere educational outcomes in order to 

understand educational disparities. Rather, the inevitable core of any corresponding research is 

a step-by-step analysis of the individual educational transitions and educational decision 

making. 

In 1974, Boudon published Education, Opportunity and Social Inequality, a 

groundbreaking work in which he systematically explained social stratification in educational 

outcomes with the help of basic RCT considerations. Boudon differentiated between ‘primary’ 

and ‘secondary’ effects, with primary effects comprising differences in scholastic performance 
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(e.g., grades) while secondary effects describe differences in educational choices that remain 

after controlling for previous scholastic performance. 

Based on Boudon's framework, Richard Breen and John Goldthorpe developed a more 

concrete approach by formulating explicit assumptions and deriving testable implications in a 

mathematical model. Since its publication in 1997, the Breen-Goldthorpe Model (BG-Model) 

has been widely applied and extensively empirically tested across different national and 

constitutional contexts, and is now considered a fundamental starting point for research in 

educational choices (see, e.g., Germany: Stocké, 2007; Netherlands: van de Werfhorst & 

Hofstede, 2007; Israel: Gabay-Egozi et al., 2010; Denmark: R. Breen et al., 2014). 

In their basic model, Breen and Goldthorpe describe the branching points in every career 

path as the decision either to remain in the educational path and pursue the next higher degree 

or to leave the educational path and enter the labor market. The evaluation of the underlying 

cost, likelihood of success, and respective attributed benefit is expressed through differing 

perceptions of each of three social classes: a service class, a working class, and an underclass 

(R. Breen & Goldthorpe, 1997). 

Following Boudon, in the BG model it is assumed that educational abilities are equally 

distributed among the different classes (‘primary effect’). Thus, the focus of the BG model is 

on the explanation of performance-independent differences in educational decisions 

(‘secondary effect’) for which Breen and Goldthorpe present three possible mechanisms based 

on their mathematical formulation. As a first mechanism they describe relative risk aversion as 

the assumption that all social classes share an underlying priority: minimizing the risk of loss 

and avoiding downward mobility. Echoing loss-aversion theory (Kahneman & Tversky, 1979), 

the mechanism describes minimizing the risk of social demotion or, put positively, the 

unconditional conservation of social class. In this way, affiliation to different social classes 

automatically leads to different reference points and to a relative evaluation of potential loss. 

Second, differences in expectations of success lead to divergent educational choices. These 

could be due to differences in the subjective perception of scholastic abilities in the different 

classes or to different experiences in the family environment. Finally, classes differ in the 

resources available to them.  
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The first two projects of this dissertation address the educational choices of high-ability 

students. For this purpose, we analyzed curricula vitae from 128,000 scholarship holders of a 

Germany-wide scholarship program over a period of 20 years. The analysis of this selective 

sample is particularly valuable for two reasons: First, the selective admission process to the 

scholarship guarantees a homogeneous distribution of scholastic abilities and commitment. All 

scholars have shown through excellent prior performance that they not only possess outstanding 

cognitive abilities but also an above-average determination to excel. This allows an undistorted 

view of the preference and decision patterns that emerge independently of prior performance 

(‘secondary effects’). Second, the sample of outstanding students represents the pool for 

potential future leaders, whose lack of diversity constitutes a major focus of this dissertation.  

In the following, I will provide a brief overview of the first two projects before moving 

on to the theoretical embedding of Part II, "Choices in Competitive Situations in Sport," in 

Section 2.2. 

2.1.1. Project 1: “When an exchange semester is no longer enough. Why and how the 

Bologna-reforms changed the behavior of high-ability students” 

In the first project, we analyze the behavioral patterns of high-ability students by 

assessing their behavioral responses to a massive change in the institutional framework. For 

this, we study the effect of the Bologna reforms, a pan-European initiative of the early 2000s 

that aimed to improve the quality of higher education in Europe. One of the goals was to 

promote the international mobility of students (European Commission, 2021). The numerous 

measures and standardizations that had been undertaken within the Bologna reforms led to an 

tremendous change in the institutional framework and constraints for students.  

In addition to providing valuable descriptive evidence on the adaptation of students' 

behavior in response to the reform, the external shock reveals the crucial decision-making 

parameters of high-ability students. On the one hand, the Bologna reforms affected the 

(perceived) cost of studying abroad by reducing complexity and providing incentives. In 

addition—and especially for high-ability students—the reform affected the perceived benefits 

of an exchange semester. The rationale for this can be found in signaling theory, according to 
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which employers use the level of accumulated educational credentials as a ‘signal’ for the 

productivity of a potential employee (Spence, 1973). High-ability individuals benefit from a 

relative cost advantage compared to low-ability individuals when producing a credible signal 

of superior ability. As a result of the Bologna reforms, the cost advantage and thus the value of 

the signal of an exchange semester decreased and with it the perceived benefits for high-ability 

students. 

Hence, in our study we investigate the particular impact of the Bologna reforms on the 

international mobility of German high-ability students. We find that following the Bologna 

reforms, high-ability students extended their stays and completed degrees abroad (instead of 

only doing exchange semesters). No such changes in behavior are to be observed in the overall 

student population. We conclude that completing a degree abroad is the new labor market signal 

for “international qualification” among high-ability students. 

2.1.2. Project 2: Understanding the impact of gender and migration on high-ability students’ 

behavior: Exploring behavioral differences in business, law, and engineering students 

throughout their academic careers” 

The second project focuses on the systematic gender- and migration-related differences 

in behavior that occur in the sample of high-ability students. The influence of gender and 

migration background on the preferences of individuals has already been intensively researched 

in the general population. Conclusions from a large body of literature robustly indicate that, 

compared with men, women are less competitive  (Gneezy et al., 2003; Niederle & Vesterlund, 

2007), less self-confident (Carlin et al., 2018), risk-averse  and strive for altruism, collaboration, 

and relationships, rather than competition and negotiation (Croson & Gneezy, 2009; Kray & 

Thompson, 2004). People with a migration background, regardless of their socio-economic 

background, show particularly high (educational) aspirations (see Salikutluk, 2016, for an 

overview) an increased demand for a ‘better life’ and a desire not only for avoiding downward 

mobility but for social advancement (Crul et al., 2014; Vallet, 2007). 

These differences in preferences and perspectives shape how individuals subjectively 

evaluate the underlying decision parameters, in particular the subjective likelihood of success 
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and expected benefits. Consequently, such differences have a significant impact on crucial 

choices along the career path. For instance, Gabay-Egozi et al. (2015) found that, in particular, 

considerations about a career’s usefulness and expectations about possible failures influence 

the subjective choices of women and men. A further widely-cited study indicated that reasons 

for choosing different types of occupation lie in the different values attached to the 

occupation—men place higher value on extrinsic rewards, while women seek meaning in 

altruistic roles that carry intrinsic rewards (Eccles, 2007).  

By studying a homogeneous sample of high-ability students, we can control for 

intellectual abilities and academic aspirations very specifically and gain a clear view of the 

remaining systematic differences related to preferences that can be explained by gender and 

migration background. Are there differences in choices between women and men in this 

homogeneous and competitive sample? Do students with a migration background, who have 

overcome a large number of hurdles and now belong to the high-ability students in Germany, 

differ from students who are not migrants? For women with a migration background, what 

effects at the intersection of multiple presumably “disadvantages” can be observed? 

To answer these questions, we examine the study behavior of a large sample of business, 

engineering, and law students along typical career success factors. We find that irrespective of 

migration background, men are more likely to pursue activities that increase their human 

capital, such as completing a doctorate, while women tend to engage in lower-level temporary 

jobs and complete their studies in a shorter time compared to men. In contrast, in this selective 

sample of high-ability students, migration background has a marginal effect on students’ 

behaviour. Perhaps most surprisingly, we find that the behaviour of women with a migration 

background–who potentially face “double discrimination”–equals that of male students (with 

and without migration background). 

2.2. Choices in Competitive Situations in Sports 

Part II of this dissertation focuses on another competitive setting, namely marathon 

competitions. Once again, the aim is to analyze the choices and behaviors of individuals in a 

competitive environment and to explore systematic differences in behavior. 
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Before every marathon, participants must make two important decisions that are pivotal 

for success: first, the decision to participate in the competition, and second, the decision on the 

initial pace1. Both decisions involve not only a subjective evaluation of external conditions, but 

also, and most importantly, an assessment of the athlete’s potential performance, in order to 

determine a targeted pace.  

There is a clear consensus in the literature and among athletes that constant pacing from 

start to finish is the optimal racing strategy and that there is no reasonable explanation for 

starting with a pace that is substantially below or above the targeted pace (see, e.g., Abbiss & 

Laursen, 2008; March et al., 2011). Any major deviation from the initial pace at a later stage of 

the race is a direct and inevitable consequence of an athlete’s misjudgment of their own 

capabilities, which presents itself to the athlete in an immediate and often painful way.  

The underlying decision parameter that is particularly crucial for an athlete’s pacing 

choice is the perceived likelihood of success. In the first project (third project of the 

dissertation), I first analyze the systematic effects of gender, age, and prior experience on 

overconfident behavior. In the second project (fourth project of the dissertation), the emphasis 

is on the effect of negative feedback on an athlete’s choice to stay in the competition and thus 

on feedback-adjusted assessment of the perceived likelihood of success of a certain pacing. 

Using the context of marathon competition is a particularly suitable way of deriving 

insights about possible systematic differences in choices and behaviors that can be transferred 

to a professional context. A marathon context provides a large, diverse, and freely accessible 

sample that leaves plenty of room for natural experiments. In addition, marathon competitions 

provide a substantial physical challenge that requires considerable commitment from 

participants in both training and completion. Thus, self-selection into this competitive setting is 

comparable to moving into the labor market. This is particularly interesting in light of previous 

studies showing that women who have already participated in competitive settings are more 

likely to choose competition again even if they are risk-averse (Comeig et al., 2016). Moreover, 

 

1 Decision on the initial pace can be either a conscious decision as part of an overarching pacing strategy, or be 

taken intuitively. 
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unlike in laboratory experiments, where there often is an extrinsic payoff, in running a marathon 

individuals motivate themselves (as in the labor market) to satisfy an individual and internal 

goal.  The objective data that can be obtained from marathons are another advantage over 

experiments carried out in a professional context. Marathon competitions are merciless but fair 

judges that confront all participants with identical and predetermined challenges. Not only can 

choices and behaviors be analyzed by using detailed result lists, but also their consequences are 

immediate, unambiguous, objective, and transparent. 

2.2.1. Project 3: ”Young, Male, Experienced: What factors drive overconfidence? 

Empirical evidence from marathon running” 

Cognitive biases provide an important explanation for behaviors of individuals that 

violate the assumptions of the traditional expected utility model (Barberis, 2013; Kahneman & 

Tversky, 1979). In the third project of this dissertation we examine the phenomenon of 

overconfidence in the estimation of one's own performance. Habitually misperceiving one's 

own performance influences the assessment of the likelihood of success of an option and thereby 

hinders accurate decision-making and considerably influences the quality of decisions. 

The consequences of overconfidence are widely documented, far-reaching, and 

devastating—from stock crises, strikes, and wars to suboptimal decision-making in economic 

and entrepreneurial contexts (see e.g.: Camerer & Lovallo, 1999; Dunlosky & Rawson, 2012; 

Glaser & Weber, 2007; Howard, 1985; Johnson, 2004; Malmendier & Tate, 2005; Odean, 

1998). In this third project, we explore how gender, age, and prior experience affect the 

occurrence of overconfidence. We investigate these factors within the context of marathon races 

by analyzing the slowdown of 88,876 marathon runners.  Their slowing down is seen as a direct 

and inevitable reaction to the overestimation of their initial race pace. 

We confirm the large body of previous studies by revealing a clear gender gap: men have 

a stronger tendency towards overconfidence than women do. Furthermore, we show that age 

correlates with overconfidence, with young and old individuals in particular overestimating 

their potential performance. In addition, we shed light on the controversially discussed 

relationship of experience and overconfidence (C. Heath & Tversky, 1991; Menkhoff et al., 
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2013) by illustrating that in our sample the tendency for overconfident behavior increases with 

experience. 

2.2.2. Project 4: “Are women more resilient? Gender differences in the reaction to  

negative feedback” 

The focus of this final project is on analyzing the choices and behaviors that occur in 

response to a setback or to negative feedback, with particular emphasis on gender differences. 

Previous research in various fields has found that feedback on relative performance can 

eliminate existing gender gaps in competitiveness (e.g. Wozniak et al., 2011), self-confidence 

(e.g. Lenney, 1977), and ability to compete under pressure and performance (e.g. Cotton et al., 

2013). However, until now there have only been a few contributions in the field of economics  

that have investigated the gender-specific effects of negative feedback and setbacks in a natural 

environment (see e.g. Wozniak et al., 2011; Haenni, 2019). 

The fourth and final project of the dissertation serves two main goals. First, the objective 

of this study is to better understand how women and men respond to setbacks and negative 

feedback in the natural environment of a sport competition. The results are intended to serve as 

a basis for further investigations of possible policies and institutional measures that might be 

used to dissolve gender gaps in labor market outcomes. Second, the particular situation of a 

negative experience and resulting behavioral adjustments creates a valuable setting in which to 

gain a more detailed understanding of the parameters underlying decisions taken. A marked 

slowdown in a marathon race, perceived as implicit negative feedback on the chosen initial 

pace, can affect the individual’s perceived likelihood of success when applying a certain pacing 

strategy.  The transparent sporting context allows the athlete's race tactics to be tracked in the 

following year and inferences to be drawn concerning the direct effect of the negative feedback 

on the likelihood of that athlete re-entering a competition. It also allows adjustments in behavior 

in subsequent races to be studied. 

We find that women who voluntarily participate in competitive settings are more likely 

to return to competition after a negative experience than are men. While this underscores that 

feedback indeed causes different reactions in men and women, it suggests that the 

characteristics and nature of the feedback are important. Men tend to avoid competitive 
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situations after receiving implicit negative feedback and increasingly compete after positive 

experiences. Women, by contrast, re-enter a competition regardless of the nature of the previous 

experience.
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    Chapter 7 

 

7. Conclusion and Outlook 

 

7.1. Conclusion 

In the four projects of this dissertation, the behavior of individuals in competitive 

situations was examined using natural experiments. Embedded in rational choice theory it was 

shown that men and women differ systematically in their choices and behaviors. By virtue of 

their variation, the natural experiments conducted allow for a multi-layered picture of actual 

behavioral patterns in competitive situations outside of the laboratory. Overall, three main 

findings can be derived from the four experiments.  

1. Robust gender differences: Clear differences in the behavior of men and women are 

evident in all four projects. The robustness of the evidence is particularly remarkable in 

light of the selective and competitive samples studied. On the one hand, the gender gap 

manifests itself clearly in the homogeneous sample of high-ability students, who not 

only resemble each other in their high cognitive ability, but who also socialize in 

comparable environments due to their preference for the same field of study. In the 

competitive, self-selective environment of marathon running, clear gender differences 

are evident, too. 

2. Competitive environments shape choices and behavior: Both parts of the dissertation 

indicate that people who are exposed to competitive environments display special 

behavioral patterns that are not visible (in such a differentiated way) in the general 

population. Project 1 addresses the reaction of high-ability students to changes in the 

institutional framework, which leads them to anticipate the decreasing value of the 

signal of staying abroad by extending their stay abroad. Moreover, at the intersection of 

gender and migration background, the gender effects are surprisingly neutralized for 

women with a migration background in male-dominated fields of study. The results of 

the fourth project are particularly relevant as a starting point for further research. 
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Contrary to the findings of previous studies, the results indicate that women in 

competitive environments are significantly better at dealing with setbacks and negative 

feedback than men.  

3. Prevalence of overconfidence. Although in the third project overconfidence was found 

especially in men and in younger and older athletes, it is important to note that an 

athlete’s overestimation of their own performance occurs in the entire sample. We see 

that even female amateur runners overestimate their ability and inevitably slow down 

during the course of the race—significantly more than the fastest 1% of runners. In the 

fourth project we also find that, after a significant overestimation, runners react to 

feedback and improve the perception of their performance; but, although they get better 

in finding a suitable initial pace in the following race, they still tend to overestimate 

their ability. Here, in the context of the natural experiment, the severity and persistence 

of the overconfidence bias is again evident; despite the (presumably even physically 

painful) setback, athletes seem to either lack awareness or struggle to find sufficient 

action that reduces overestimation in the future. 

7.2. Outlook 

Further research on choices and behavior in competitive settings is highly desirable. First, 

the method of natural experiments should be increasingly used to shed light on differences in 

behavioral traits across other dimensions of diversity. In Germany, where social inequality is 

an enduring problem (Skopek & Passaretta, 2021), it is especially important to analyze choices 

and underlying behavioral patterns related to the educational paths of, for example, students 

with high cognitive abilities who come from lower socio-economic backgrounds. Although 

research on intersectionality has developed rapidly over the past 30 years, many aspects of the 

phenomenon are still under-researched, such as the interplay of not only gender and migration 

background, but social class and intellectual abilities (Crenshaw, 1989, 2019; Nichols & Stahl, 

2019). For example, Fleischmann and Höhne (2013) argue that previous research mainly 

focuses on subgroups separately (e.g. immigrants vs. non-immigrants) and analyze gender 
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differences within subgroups and that there is a great research gap for multi-perspective 

approaches. 

On the other hand, there is a need for further research on methods by which to reduce the 

gender gap. As detailed in the previous chapter, this dissertation confirms not only clear gender 

differences, but also especially the robustness of such differences in competitive settings. One 

of the most important drivers of the translation of these behavioral differences into actual 

disadvantage in the labor market is the intensification of the differences in mixed-sex 

competitions. In 2003, Gneezy et al. showed in their pioneer study that, as competitiveness 

increased, men's performance increased, in contrast to women's performance with a particularly 

strong effect in mixed-sex competitions. Booth and Yamamura (2018) confirmed the results in 

a study of professional speedboat racing in Japan and demonstrated that, in the case of mixed-

sex competitions, men not only drove faster but also more aggressively, while women were 

slower in mixed competitions than in all-women races. 

Not only the speedboat example, but also the results of the fourth project of this 

dissertation indicate that women can indeed deal effectively with competitive situations and 

benefit from competition. The remaining question here is: How can the natural mixed-

competitions in professional life be designed in such a way that they are not (further) 

disadvantageous for women?  

Possible measures for promoting gender diversity can be considered from two directions. 

They can either ‘push’ individuals in certain positions or address the respective ‘pull’ of 

decision-makers. Measures around ‘push’ factors usually counteract or prevent external hurdles 

(e.g. introduction of quota-like affirmative actions). However, not only the above-mentioned 

studies on performances in mixed-sex competitions but also the results of the projects presented 

in this dissertation indicate that merely ‘pushing’ women into a given environment does not in 

itself ensure a sustainable and comprehensive increase in the proportion of women. Rather, 

what is needed is support that strengthens the natural and personal ‘pull’ felt by women. Based 

on the findings about the choices and behaviors of individuals in competitive situations 

presented in the four projects of this dissertation, three fields of action and implications for 

further research can be identified: 
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1. Transparency: Establishing transparent conditions is one of the most important levers 

for promoting diversity in a professional context. This includes not only transparency 

about relative performance in the form of feedback, as discussed in the fourth project, 

but also transparent ‘tournament conditions’. In their pioneer study, Niederle and 

Vesterlund (2007) call for transparent information about relative abilities, especially for 

high-ability women, as well as a reduction of the search cost for this kind of information. 

They expect this to lead to a significant increase in competitiveness for high-ability 

women and thus to a reduction of the gender gap. Recent studies also found that 

uncertainty and ambiguity about tournament conditions lead to a significant increase in 

performance and competitiveness for men, and the authors argue that organizations can 

promote gender balance merely by providing information (Balafoutas & Sutter, 2019). 

This dissertation underpins the need for increased transparency from two perspectives. 

First, the fourth project illustrates that feedback in a competitive environment is 

particularly beneficial when it is frank and, in fact, uncomfortable. It became apparent 

not only that women deal with setbacks efficiently, but also that feedback fosters skill-

based selection: rigorous feedback leads overconfident men to select themselves out, 

while well-performing women stay in the competition. Second, in the second study, the 

importance of transparent conditions is demonstrated, especially for high-ability 

students. The findings make clear that women are more likely to choose activities that 

are less likely to directly increase human capital. Providing specific and ‘cost-free’ 

information is crucial, not to push women to different choices, but by reducing potential 

fears and prejudices, and thus expanding decision-making scope. 

2. Empowering the ‘pull’ factors—strengthening the expectations of success. 

Encouragement and guidance using the findings about different perceptions of  

underlying parameters, especially the expectations of success, constitute a further 

important dimension. As shown in Part I of this dissertation, women are less likely to 

opt for a doctorate or self-employment—both of which options are not only considered 

to offer the possibility of realizing great benefits, but also entail high risks (Golde, 

2005). Further research should target the effectiveness of particular interventions on the 
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perception of decision options and thus on decision patterns. Supportive measures, such 

as mentoring programs, help students gain new experiences by meeting new role models 

and getting in touch with success stories. These experiences allow them to reassess and 

recalibrate their perceptions of the likelihood of success and the benefits of an 

educational option.  

In this context of reassessment of perceptions, it is also particularly important to 

provide a clear understanding of the true magnitude of the gender gap. For example, 

Eckel & Grossman (2002) have indicated that men (in contrast to women) tend to 

overestimate the gender gap in risk aversion. In the light of previous studies that have 

shown that stereotypical and exaggerated notions of gender differences lead to an 

increase of the existing gender gap, the investigation of gender differences believed to 

exist in relation to behavioral traits represents an important field of research that should 

be focused on more in the future (Bordalo et al., 2016; Niederle, 2016). 

3. Adapting the environment. Creating professional settings that are based on the 

preference patterns of both genders is indispensable to increasing the share of women 

in leadership positions in the long run. Important measures are to reduce the density of 

competition and, in particular, to prevent direct head-to-head competition, as can be 

found in the professional context, for example, in the fight for promotion to a specific 

position. In the fourth project of this dissertation, it is clearly illustrated that women in 

competitive environments can certainly deal efficiently with feedback when they are 

competing with ‘the clock’ and only want to satisfy internal goals, as in marathon 

competitions: while this is not the case when they are in competition with a direct 

opponent. The projects in this dissertation focused on the identification of systematic 

behavioral differences in competitive situations. Further research should investigate 

how adapting the environment and changing the ‘tournament conditions’ can be 

beneficial for both men and women in mixed-sex competitions such as the labor market. 

For example criteria-based promotions (in contrast to competition-based promotions for 

vacant positions) could be particularly favorable for women, and the gender-specific 

impact of such a measure should be addressed in further research. On the other hand, 
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current studies show that women are more likely to stay in the competition when they 

are not in a small minority (Hogarth et al., 2012). In addition to the use of quotas, 

organizations with a low percentage of women in middle and top management should 

encourage and promote networking among women and strengthen their sense of unity 

and solidarity. Further research should explore the interaction of men and women in 

competitive settings, especially with the help of natural experiments, and through a 

variation of characteristics in single-sex as well as mixed-sex competitions. This will 

help to further identify the circumstances that are essential for mixed-gender 

competition to be effective for all parties involved. 
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