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Program at a Glance 

Wednesday, 19 August Thursday, 20 August Friday, 21 August 

10:00 Walking Tour of Zurich Old 

Town I (optional) 

12:00 Registration 

14:00 Welcome Address 

14:10 Panel Discussion:  

“Innovation in Sports” 

15:30 Coffee Break 

16:00 Sessions 01–04 

18:00 Welcome Reception, UniTurm 

08:30 Registration 

09:00 Sessions 05–08 

10:30 Coffee Break 

11:00 Sessions 09–12 

12:30 Lunch, Mensa 

13:30 Sessions 13–16 

15:30 Coffee Break 

16:00 ESEA AGM 

18:00 Arrival and Guided Tour of the 

FIFA Museum (optional) 

19:30 Conference Dinner & Awards, 

FIFA Museum 

09:00 Sessions 17–20 

10:30 Coffee Break 

11:00 Sessions 21–24 

12:45 Keynote Address:  

Tim Pawlowski 

13:45 Conference Closing 

14:00 Closing Reception  

with Light Lunch 

15:00 Walking Tour of Zurich Old 

Town II (optional) 

 

 

 

Full Program 

Wednesday, 19 August 2026 

10:00 – 12:00 
Guided Walking Tour of Zurich Old Town I (optional) 

Meeting point: in front of the UZH main building (Rämistrasse 71) 

From 12:00 
Registration 

Room KOL-E-21 

14:00 – 14:10 

Welcome Address 

Helmut Dietl, UZH/CRSA 

Room KO2-F-180 

14:10 – 15:30 

Panel Discussion: “Innovation in Sports” 

Dennis Coates, UMBC 

Nicolas Evans, FIFA 

Raphael Flepp, UZH/CRSA (Moderator) 

Hippolyt Kempf, EHSM 

Zina Singer, Think Sport 

Room KO2-F-180 

15:30 – 16:00 
Coffee Break 

Lichthof Süd 

  

https://maps.app.goo.gl/mET43d29bWUK9fVC8
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Wednesday, 19 August 2026 

 

01: Spectator Demand 

 

Chair: J.D. Tena 

Room KOL-F-118 

02: Performance Under 

Pressure 

Chair: A. Indaco 

Room KOL-F-121 

03: Tournament Design 

 

Chair: A. Krumer 

Room KOL-G-217 

04: Discrimination  

 

Chair: R. Simmons 

Room KOL-G-221 

16:00 – 16:30 

Contest Outcome 

Uncertainty and Match 

Attendance: Evidence 

from a Unique Natural 

Experiment from the 

Early Decades of English 

Soccer | Patrick Massey, 

Vincent Hogan, James 

Reade 

Do High-Stakes 

Situations Affect 

Performance? Evidence 

from Football Penalty 

Kicks | Michael Taylor 

Predicting Qualification 

Thresholds in UEFA's 

Incomplete Round-

Robin Tournaments | 

David Winkelmann, 

Rouven Michels, 

Christian Deutscher 

Toward an 

Understanding of 

Discrimination When 

Multiple Channels Exist | 

Gwen-Jiro Clochard, 

Majid Ahmadi, Jeffrey 

Lachman, John A. List 

16:30 – 17:00 

Factors Influencing 

Spectator Demand in 

Professional Women's 

Soccer in Germany | 

Kristoff Reichel, Antonia 

Haberkorn, Markus 

Kurscheidt 

Performance Under 

Pressure When 

Competing Against the 

Other Gender | Sabina 

Kosimova, Dennis 

Coates, Gleb Vasiliev 

Are Triple Round-Robin 

Tournaments Fair? 

Evidence from European 

Football | László Csató, 

Diána Ivett Fűrész, Zsolt 

Havran 

Racial Preferences and 

Performance Evaluation 

in a Competitive Virtual 

Labour Market | Manuel 

Arrigo, Carlos Gomez-

Gonzalez, Markus Lang 

17:00 – 17:30 

Sports Fan Sensitivity to 

Economic and Social 

Turmoil | Jorge Tovar, 

James Reade 

Choking Under Pressure 

in Online Chess: 

Performance Decline 

Among Elite Players in 

High-Stakes Matches | 

Elijah Sumernikov, 

Dmitry Dagaev, Petr 

Parshakov, Gleb Vasiliev 

The Impact of the FIFA 

World Cup Expansion on 

the Incentives in Group 

Stage Matches | András 

Gyimesi, László Csató 

Is the European Football 

Transfer Market Racially 

Biased? | Markus Lang, 

Manuel Arrigo 

17:30 – 18:00 

Season Stakes, Belief 

Dynamics, and Stadium 

Attendance in European 

Football | Juan de Dios 

Tena, Babatunde 

Buraimo, David Forrest 

Pressure Helps and 

Hurts: Task-Specific 

Responses to Pressure | 

Agustín Indaco 

Forfeit or Not Forfeit? 

The Impact of Round-

Robin Format on Effort 

Provision. Evidence from 

Beach Volleyball | Alex 

Krumer, Alessandro Di 

Mattia 

Is There a Nationality 

Wage Penalty in French 

Football? | Robert 

Simmons, Wladimir 

Andreff, Alex Farnell, 

Antoine Feuillet 

From 18:00 
Welcome Reception 

UniTurm (KOL-M) 
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Thursday, 20 August 2026 

From 08:30 
Registration 

Room KOL-E-21 

 

05: Mega Events 

 

Chair: B. Soebbing 

Room KOL-F-118 

06: Managers 

 

Chair: J. van Ours 

Room KOL-F-121 

07: Club Sustainability 

 

Chair: M. Franceschi 

Room KOL-G-217 

08: Gender 

 

Chair: T. Peeters 

Room KOL-G-221 

09:00 – 09:30 

Five Rings, Two Markets: 

Hotel Pricing and 

Occupancy Effects of the 

2026 Milan Cortina 

Winter Olympics | Frank 

Stephenson, Craig 

Depken, Daniel 

Dragičević 

What Manager Traits 

Matter? Productivity as a 

Worker and Common 

Characteristics with 

Workers | Chengyuan 

Hua 

Digital Transformation 

and Financial Autonomy 

in European Football 

Academies: A 

Probabilistic Analysis of 

the "Academy 4.0" 

Model | Serdar Samur 

Head Coach Turnover, 

Gender, and Team 

Performance in 

Women's Professional 

Soccer: Evidence from 

Germany, UK, and US | 

Franziska Klarl 

09:30 – 10:00 

The Local Olympic 

Effect: French Consumer 

Expenditure, Mobility 

and Displacement 

Effects of the Paris 2024 

Games | Quentin Durand, 

David Bounie, Youssouf 

Camara, John W. 

Galbraith 

Beyond Talent: 

Managerial Stability, 

Club Ownership, and 

Team Success in the 

Egyptian Football 

League | Galila Nasser 

How Do Austrian Sport 

Clubs Survive: Analyzing 

Volunteer-Related 

Challenges and 

Solutions | Thomas 

Wicho, Martin Schnitzer 

AI Commentary: 

Bridging the Gender Gap 

in Football | Yu Pan, 

Laurel Walzak, Carlos 

Gomez-Gonzalez, 

Helmut Dietl 

10:00 – 10:30 

Price Perceptions of the 

UEFA EURO 2024 and the 

Role of Reference Prices 

Among Residents in 

Germany | Brian 

Soebbing, Pamela 

Wicker, Christoph Breuer 

Causes and 

Consequences of 

Managerial 

Replacements | Jan van 

Ours 

Do Foreign Investors Buy 

Wins? Evidence from 

Ligue 1 | Maxence 

Franceschi, Patrice 

Bouvet 

Female Managers in 

Women’s Football: An 

Organizational 

Innovation? | Thomas 

Peeters, Sophia 

Friederici, Sam Hoey 

10:30 – 11:00 
Coffee Break 

Lichthof Nord 
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Thursday, 20 August 2026 

 

09: Game Strategy 

 

Chair: J. Eakins 

Room KOL-F-118 

10: Media & Fan  

Demand 

Chair: L. Walzak 

Room KOL-F-121 

11: Sports Asset Pricing 

 

Chair: J. Losak 

Room KOL-G-217 

12: Rules & Incentives 

 

Chair: C. Depken 

Room KOL-G-221 

11:00 – 11:30 

Where Should Penalty 

Takers Aim? Data-Driven 

Strategy Sets and 

Expected Payoffs in 

Penalty Kicks | Nils 

Föhrder 

Broadcasting Rights 

Reallocation and TV 

Audience Demand: 

Evidence from Italy | 

Tazio Panzani, Georgios 

Nalbantis, Tim 

Pawlowski, James Reade 

The Pricing Effect of 

Industry Breeding 

Schemes in the Market 

for Thoroughbred 

Yearlings | David 

Humphreys, David 

O’Donovan 

Benefit of the Doubt? 

Referee's Gender and 

Coach's Challenge | 

Svenja Toepsch, 

Christian Deutscher 

11:30 – 12:00 

Capturing Timeout 

Effects on NBA Team 

Momentum via Latent 

Markov Models | Maya 

Vienken, Christian 

Deutscher 

Closing the Engagement 

Gap? Social Media, Fan 

Demand, and 

Commercial 

Implications in Women's 

Basketball | Marina 

Siewertsen, Manuel 

Arrigo, Markus Lang 

Sports Betting and the 

Efficient Market 

Hypothesis: Systematic 

Review, Meta-Analysis, 

and Where We Go Next | 

Jeremy Losak, Jacob 

Kalamvokis, Noah Bair 

Prize Money 

Equalisation and Player 

Effort in Tennis: 

Evidence from 

Wimbledon | Sarvnipun 

Kaur, Prakarsh Singh 

12:00 – 12:30 

Game States and Scoring 

Success in Hurling: To 

Shoot, or Not to Shoot? | 

John Eakins, John 

Considine, Peter Horgan, 

Conor Weir 

Points of Attachment 

and Perceived Value’s 

Effect on Purchase 

Intentions for Football 

Streaming Bundles: A 

Quantitative Study | 

Laurel Walzak 

 The Eye in the Sky: 

Staggered Adoption of 

VAR in Croatian and 

Hungarian Football | 

Craig Depken, Tomislav 

Globan 

12:30 – 13:30 
Lunch 

Mensa 
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Thursday, 20 August 2026 

 

13: Governance 

 

Chair: O. Budzinski 

Room KOL-F-118 

14: Football Valuation 

 

Chair: G. Csurilla 

Room KOL-F-121 

15: Performance 

Conditions 

Chair: R. Butler 

Room KOL-G-217 

16: Sport & Society 

 

Chair: K. Scharfenkamp 

Room KOL-G-221 

13:30 – 14:00 

Promotion Rules, 

Licensing Constraints, 

and Strategy-Proofness | 

Dmitry Dagaev 

Human Capital and 

Digital Visibility in 

Football Player 

Valuation Across 

European Leagues | 

Adam Metelski 

Apparent Temperature 

and Outdoor 

Productivity: Evidence 

from the German 

Bundesliga | Zijun Zhou, 

Jingwen Yu, Yanyan 

Wang 

Upset Losses, Compliant 

Citizens: Evidence from 

Chinese Football | 

Jingwen Yu, Yu Pan 

14:00 – 14:30 

Did the Cure Make It 

Worse? Tanking and 

Draft Lottery Reform in 

the WNBA | Arne 

Feddersen 

Vox Populi in the 

Transfer Market: Are 

Crowds Getting Wiser 

Over Time? | Alperen 

Kocsoy 

Religious Fasting and 

Elite Performance | 

Jonas Froch, Chengyuan 

Hua, Galila Nasser 

Emotion and Identity: 

Cross-Cultural Evidence 

from Soccer Fans | Alice 

Aguiar-Noury, Jingwen 

Yu, Dennis Coates 

14:30 – 15:00 

Diversification and 

Multidimensional 

Efficiency in the Premier 

League | Luis Carlos 

Sánchez, Daniela 

Claudia Lozano Iscu, 

José Torres Pruñonosa 

Beyond the Pitch: 

Determinants of Female 

Footballers' Market 

Values on Crowdsourced 

Platforms | Maxence 

Franceschi, Miguel 

Cabezón-Manchado, 

Gracia Rubio-Martin, 

Conrado Manuel-García 

Religious Observance 

and Performance in Elite 

Professional Football | 

Robert Butler, Ronan 

Murphy, David Butler, 

Siobhan Lucey 

Cycling Through 

Elections: The Political 

Consequences of the 

Tour de France | Maelle 

Delouis-Jost, Ala 

Alrababah, Germain 

Gauthier, Adam Polak 

15:00 – 15:30 

The Political Economy of 

Case Selection: On the 

(Invisible) Role of 

Competition Authorities 

in Sports Antitrust Cases 

| Oliver Budzinski, Jan-

Frederick Göhsl, Annika 

Stöhr 

Do Richer Clubs Play 

Better? Elo Ratings, 

Market Values, Wages, 

and Expected Goals in 

UEFA Club Competitions 

| Gergely Csurilla, László 

Csató 

How Potential Shapes 

Talent Development and 

Effort in Competition | 

Martin Grossmann 

Do Residents’ Attitudes 

Towards Foreign People 

Change Due to a Major 

Sport Event? A 

Difference-in-Differences 

Analysis of the UEFA 

EURO 2024 in Germany | 

Katrin Scharfenkamp, 

Lara Lesch, Pamela 

Wicker, Christoph Breuer 

15:30 – 16:00 
Coffee Break 

Lichthof Nord 

16:00 – 17:00 
ESEA Annual General Meeting (AGM) 

Room KOL-G-201 (Aula) 

18:00 – 19:30 
Arrival and Guided Tour of the FIFA Museum (optional) 

FIFA Museum, Seestrasse 27 

From 19:30 

Conference Dinner at the FIFA Museum 

Best Young Researcher Paper Award & Peter Sloane Award 

FIFA Museum, Seestrasse 27 

  

https://maps.app.goo.gl/VX18s6eCL9tgzezg7
https://maps.app.goo.gl/VX18s6eCL9tgzezg7
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Friday, 21 August 2026 

 

17: Performance & 

Productivity 

Chair: M. Kelly 

Room KOL-F-118 

18: Sports Labor  

Markets 

Chair: E. Pennings 

Room KOL-F-121 

19: Officiating Bias 

 

Chair: F. Otto 

Room KOL-G-217 

20: Human Capital 

 

Chair C. Varela-Quintana 

Room KOL-G-221 

09:00 – 09:30 

Why Doesn't Money Buy 

More Wins? Analytics, 

Payroll, and Competitive 

Balance in Major League 

Baseball | Mark Wilson, 

Rodney Paul 

Talent Recruitment in 

Professional Basketball: 

Evidence from the NBA 

(2010-2023) | Pedro 

Garcia-del-Barrio, Adrian 

Mascaraque 

Panels Under Pressure: 

Incentives, Bias and 

Institutional Design in 

Judged Sports | Lara 

Alper 

Long-Run Consequences 

of In Utero Exposure to 

Influenza for Physical 

Performance and 

Human Capital: 

Evidence from Zürich 

Recruits | Gabriela 

Wüthrich, Giacomin 

Favre, Joël Floris, Sonja 

Glaab-Seuken, Ulrich 

Woitek 

09:30 – 10:00 

Team Faultlines and 

Team Performance: The 

Case of the Italian Serie 

A | Brian Soebbing, Yinle 

Huang 

Injury Incidence and 

Wasted Talent in 

European Football—An 

Empirical Analysis | 

Pedro Garcia-del-Barrio, 

José Manuel Ayesa 

Gender and Nationalistic 

Bias | Felix Otto, Alex 

Krumer, Tim Pawlowski 

Mandatory Early Job 

Assignments and Career 

Development: Evidence 

from the Youth Player 

Rule in Polish Football | 

Szczepan Kościółek, J.D. 

Tena 

10:00 – 10:30 

The Evolution of the 

Outperformance of Elite 

College Players in Major 

League Baseball | 

Michael Kelly, Steve 

Swidler 

 

Workforce 

Reconfiguration Under 

Constant Production 

Capacity: Evidence from 

European Professional 

Football | Enrico 

Pennings 

 Natural Disasters and 

Long-Term Human 

Capital Formation: 

Evidence from Elite 

Athlete Production in 

the US States | Carlos 

Varela-Quintana, David 

Forrest, J.D. Tena 

10:30 – 11:00 
Coffee Break 

Lichthof Nord 
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Friday, 21 August 2026 

 

21: Sport Participation 

 

Chair: J. Ruseski 

Room KOL-F-118 

22: Incentives &  

Strategic Behavior 

Chair: M. Lackner 

Room KOL-F-121 

23: Context &  

Outcomes 

Chair: A. Farnell 

Room KOL-G-217 

24: Sustainability & 

CSR 

Chair: M. Kurscheidt 

Room KOL-G-221 

11:00 – 11:30 

Joint Sports 

Participation and 

Partnership Stability | 

Ute Schüttoff 

Strategic Ordering in 

Multi-Player Settings | 

Amit Gayer 

Traveling Factor in 

Russian Professional 

Football | Iuliia 

Alekseenko, Dmitry 

Dagaev, Daria 

Tabashnikova, Gleb 

Vasiliev 

Cool to Compensate? 

Event Coolness, 

Identification, and 

Willingness to Pay for 

Voluntary Carbon Offsets 

at an International Trail 

Running Event | Nicole 

Gamper, Ruben Maria 

Anderlan, Martin 

Schnitzer 

11:30 – 12:00 

From One Swimming 

Center to Another | 

Seppo Suominen 

The Volunteer’s 

Dilemma on Ice: Field 

Evidence from Mass 

Start Speed Skating | 

Gonçalo Pina, Taejin 

Park, Harshit Sharma 

The Economic Impact of 

Football Games on 

Consumer Spending: 

Evidence from Video 

Gaming Terminals | Brad 

Humphreys, Matthew 

Mullis 

From Spectators to 

Contributors: How Pay-

What-You-Want 

Ticketing with Donations 

Activates Fans in 

Corporate Social 

Responsibility Initiatives 

in Football | Marcel Koch 

12:00 – 12:30 

Food Taxes and 

Participation in Physical 

Activity | Jane Ruseski, 

Brad Humphreys, Arijit 

Ray 

Passing the Touch: Team 

versus Individual 

Incentives in Fencing | 

Mario Lackner, René 

Böheim, Marlene 

Sommer 

We Were Robbed! 

Domestic Burglaries and 

Worker Performance | 

Alex Farnell, David 

Butler, Robert Butler, 

Robert Simmons 

Towards a Sustainable 

Formula 1 Series? Survey 

Evidence on the 

Consumption Culture of 

German Motorsports 

Fans | Markus 

Kurscheidt, Christian 

Brandt, Kristoff Reichel 

12:45 – 13:45 

Keynote Address 

Sport as an “Emotions Lab” 

Tim Pawlowski, University of Tübingen 

Room KOL-G-201 (Aula) 

13:45 – 14:00 

Conference Closing 

Helmut Dietl, UZH/CRSA 

Room KOL-G-201 (Aula) 

From 14:00 
Closing Reception with Light Lunch 

Room KOL-F-103 

15:00 – 17:00 
Guided Walking Tour of Zurich Old Town II (optional) 

Meeting point: in front of the UZH main building (Rämistrasse 71) 

 

The presenting author is underlined. 

  

https://maps.app.goo.gl/mET43d29bWUK9fVC8
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Session 1: Spectator Demand 
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Contest Outcome Uncertainty and Match Attendance:  

Evidence from a Unique Natural Experiment from the Early Decades of English Soccer 

Patrick Massey1, Vincent Hogan2, & James Reade3 

1Compecon – Competition Economics; 2 University College Dublin; 3 University of Reading 

E-mail of submitting author: pmassey@compecon.ie  

 

Introduction 

We analyze the impact of contest outcome uncertainty (COU), i.e. outcome uncertainty 

in respect of an individual match, on match attendances using a unique natural experiment from 

the early decades of English soccer when neighbouring teams regularly played at home on the 

same day. The idea that fan expectations of COU affects match attendance is unique to sports 

economics and has received substantial attention in the literature. Empirical research on the 

impact of COU on match attendances has produced mixed results (Collins & Humphreys, 2022). 

Unlike previous studies, e.g. Coates et al. (2014), where fans’ attendance decisions depend on 

the relative utility from different contest outcomes compared to the utility from not attending, 

in our study fans can choose between matches which have different levels of COU.  

Coates et al. (2014) identify three possible alternative relationships between COU and 

attendance.  

(i) Home win preference, i.e. likelihood of a home win.  

(ii) Standard outcome uncertainty (SUO), i.e. both teams have similar probabilities 

of winning.  

(iii) Loss aversion (LA), i.e. fans prefer matches where their team has either a 

relatively low or relatively high likelihood of winning.  

Data and Model 

Our dataset includes approximately 1,200 English soccer matches played between 

1888/89 and 1919/20 which involved teams from the same city, or, in the case of London, teams 

located within 5 miles of one another, playing at home on the same day.   

In the early years of league football, strong fan allegiance to a particular club is likely 

to have been far weaker than is the case today (Johnes & Taylor, 2016). Season tickets were not 

a feature at this time. The time and cost (including opportunity cost) of travel limited away fans, 

thus reducing fan heterogeneity which is a common problem in many previous studies.   

  



 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 13   |   287 

We employ the following model as described in Collins & Humphreys (2022) and 

similar to that of Coates et al. (2014) using logs.  

 

Ypct = c + b1COUpct + b2COU2pct +dXpct + epct.  

 

where Y is match attendance, COU is a measure of match uncertainty and Xpct is a vector of 

covariates. Collins and Humphreys (2022) state that COU2 must be included in order to 

distinguish between support for SUO and LA. We use ELO points for both teams in every match 

to estimate home win probabilities which we use as a proxy for outcome uncertainty. This is 

consistent with previous studies which have used either some measure of teams past 

performances or betting odds as measures of uncertainty. In this case we do not have football 

betting odds data from the late nineteenth/early twentieth century but Collins & Humphreys 

(2022) point out that both measures are quantitatively similar. We include several additional 

match characteristics which may affect match attendances such as derby matches between two 

neighbouring teams; whether the match was played on a day other than Saturday; and whether 

matches were played during the Christmas or Easter holiday periods. English football has a 

long-standing tradition of teams playing multiple fixtures over both these holiday periods.    

Our Results 

Our results are summarized in the following table. Once season fixed effects are 

included COU < 0 and COU2 > 0 which supports LA rather than SUO as explaining match 

attendances. The other predictive variables in our model such as derby matches, non-Saturday 

matches and matches played during the Christmas and Easter holiday periods are significant 

and have the expected signs. We also tested whether cup matches affected attendances, but the 

results proved insignificant and are not reported here.  
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Results 

  

  

(1)  

  

(2)  

  

(3)  

  

(4)  

  

(5)  

  

COU  -0.729  -2.651***  -2.395***  -2.547***    

COU2  1.579*  3.202***  2.978***  2.223***    

0.15-0.25          -0.278  

0.25-0.35          -0.164  

0.35-0.45          -0.298**  

0.45-0.55          -0.346**  

0.65-0.75          -0.378***  

0.65-0.75          -0.335**  

0.75-0.85          -0.132  

0.75          0  

Derby match  0.208***  0.180***  0.355***  0.311***  0.310***  

Christmas/Easter period  0.324***  0.264***  0.152***  0.193***  0.187***  

Weekday match  -0.461***  -0.373***  -0.404***  -0.255***  -0.250***  

Constant  8.854***  8.912***  7.827***  8.505***  8.210***  

Season FE  No  Yes  Yes  Yes  Yes  

Home Team FE  No  No  No  Yes  Yes  

League FE  No  No  Yes  Yes  Yes  

Observations  1165  1165  1165  1165  1165  

R2  0.0743  0.337  0.483  0.642  0.643  

Robust standard errors suppressed.  

* P< 0.10 , ** P<0.05 , *** P<0.01  
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Factors Influencing Spectator Demand in Professional Women’s Soccer in Germany 

Kristoff Reichel1, Antonia Haberkorn1 & Markus Kurscheidt1 

1University of Bayreuth 

E-mail of submitting author: kristoff.reichel@uni-bayreuth.de  

 

Introduction and theoretical background 

Attendance demand in professional sports is a key indicator of both the social relevance 

and economic development of a sport (Forrest & Simmons, 2006). The presence and 

participation of spectators are essential for transforming team sports competitions into attractive 

events for stakeholders such as sponsors and media. Consequently, sports with low attendance 

demand must actively seek to attract spectators in order to strengthen their market position and 

foster professionalization.  

As an emerging sport, women’s football in Europe has experienced a notable increase in 

popularity in recent years, leading to significantly rising stadium attendance and growing media 

audiences. Despite these positive developments, structural challenges persist, including low and 

inconsistent revenues as well as uncertainties regarding long-term demand. At the same time, 

institutional initiatives by the German Football Association (DFB) are driving the 

professionalization and commercialization of the league, although their long-term impact 

remains uncertain. Against this backdrop, this study addresses an existing research gap by 

analysing the determinants of spectator demand in the Women’s Bundesliga, thereby providing 

a foundation for evidence-based recommendations.  

Empirical research on stadium attendance identifies three overarching categories of 

determinants. First, sport-related factors such as uncertainty of outcome (Coates et al., 2014) 

and competitive balance (Bradbury, 2020) influence match attractiveness, although recent 

studies question their consistent relevance (Mangeloja & Szeróvay, 2024). Second, economic 

factors – including ticket pricing (Sanford & Scott, 2016), regional income (Bradbury, 2020), 

and stadium facilities (Hall et al., 2010) – affect accessibility and consumption decisions. Third, 

social and psychological drivers, such as team identification, group affiliation, and emotional 

experience (Wang et al., 2024), contribute to identity formation (Kim & Mao, 2021) and 

psychological ownership (Park & Lee, 2025), which directly impact attendance behaviour. In 

women’s sports, these determinants apply but differ in their relative importance. Social and 

sociocultural factors – such as social interaction (Leslie-Walker & Mulvenna, 2022), gender 
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equality (Allison & Pope, 2021), and role models (Stephenson, 2023) – are particularly 

influential, alongside structural elements such as integrated club systems (Hadwiger et al., 

2025). Empirical studies show that match-related factors, including competition stage and 

opponent reputation, drive attendance in the UEFA Women’s Champions League (Valenti et al., 

2020), while structural conditions such as stadium capacity, scheduling, and travel distance 

further shape demand (Valenti et al., 2025). Additionally, shifting perceptions of men’s football 

have redirected interest toward the women’s game (Williams et al., 2023).  

In the German Women’s Bundesliga, attendance remains relatively low despite a stable – though 

inconsistent – fan base (Meier & Leinwather, 2012; Klein, 2018), particularly when matches 

overlap with those of the men’s Bundesliga (Nasser & Deutscher, 2025). Fan loyalty and habit 

persistence are key determinants (Meier et al., 2016). Existing frameworks distinguish between 

supply-side factors such as sport popularity, league characteristics, and match quality, and 

demand-side determinants, including economic constraints, socio-demographic factors, and 

consumption capital (Reichel, 2020).  

Methods used and data analysis 

This study provides a comprehensive analysis of the determinants of spectator demand 

in the German Women’s Bundesliga. Based on the theoretical framework by Reichel (2020), 

various determinants are considered, including league-specific, match-specific, and economic 

factors. The dataset includes all matches of the German Women’s Bundesliga from the 2017/18 

to the 2024/25 seasons (N = 1,056).  

The selection of variables is based on both their theoretical relevance and data availability. 

Consequently, some determinants could not be operationalized despite their conceptual 

importance (e.g., image, star players). Other determinants were represented using dichotomous 

dummy variables (e.g., highlight matches). Overall, the dataset is highly comprehensive and 

covers most included variables almost completely.  

A total of 39 independent variables were used to estimate the models explaining the dependent 

variable. Spectator demand (lnATT) is operationalized as the logarithm of the absolute number 

of stadium attendees. The data are derived from official statistics provided by the German 

Football Association (DFB) and the database weltfussball.de.  
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Major findings 

Descriptive statistics reveal a clear upward trend in cumulative league attendance, 

increasing from an average of 846 spectators per match in the 2017/18 season to 2,692 in the 

2024/25 season. Attendance varies substantially, ranging from 100 to 38,365 spectators per 

match. The final regression model shows a good fit to the data (adjusted R² = 0.632). The results 

indicate significant positive effects of the away team’s strength, measured by a top-three finish 

in the previous season (.181***) and winning streaks (.063*), as well as the sporting 

performance of the home team, captured by league position (-.085**). Furthermore, 

temperature (.100***) has a highly significant positive effect on spectator demand.  

Regarding temporal development, attendance shows a positive trend compared to the base year 

2017, with the strongest effect observed in the 2021/22 season (.284***). Interestingly, this 

effect declines in the subsequent 2022/23 season, suggesting that the impact of the European 

Championship materialized earlier and was weaker than expected in 2023.  

Finally, consumption loyalty among home spectators – measured by attendance at the previous 

home match (.252***) and average attendance in the previous season (.348***) – provides the 

strongest explanatory contribution. This indicates that demand in women’s football is primarily 

driven by home audiences, while the influence of away fans remains comparatively limited.  

Discussion and conclusion 

The growing popularity of women’s football is reflected in increasing spectator interest 

in Germany’s top division. Attendance is strongly influenced by team performance and 

competitive dynamics, such as close title races. Match scheduling also plays a crucial role: 

favorable weather conditions and weekend matches – particularly Sundays – significantly 

increase attendance, while public holidays act as additional demand drivers. Although weekday 

matches generally attract fewer spectators, Monday fixtures show potential due to their unique 

positioning.  

Eventization strategies have proven effective, as highlighted matches generate significantly 

higher demand. Live television broadcasts do not substitute for stadium attendance but rather 

complement it, while competition from men’s football plays only a minor role. Interestingly, 

higher ticket prices are associated with increased attendance, likely due to the overall low price 

level. In contrast, economic factors such as unemployment rates and travel distance appear to 

be of limited relevance.  
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Habitual consumption patterns significantly influence attendance, emphasizing the importance 

of fan retention. While this study confirms key findings from existing literature and provides 

new empirical insights, spectator demand in women’s football remains under-researched. 

Future studies should focus on consumption motives, pricing effects, and long-term fan 

behavior. Although recent initiatives have increased visibility and attendance, it remains 

uncertain whether this growth can be sustained and translated into stable, long-term fan 

engagement.  
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Introduction 

Demand models for sports typically omit prices and inflation due to lack of data — not 

merely a technical inconvenience, but a deeper challenge for understanding how 

macroeconomic conditions shape consumer behavior in leisure markets. The economics 

literature has established that volatility causes permanent, asymmetric damage to growth, and 

that good times do not offset bad times. If this asymmetry extends to entertainment 

consumption, ignoring price and inflationary dynamics risks systematically misrepresenting 

demand.  

This paper uses a long time series of attendance and gate receipts for Argentine football 

between 1931 and 1999 to examine whether economic uncertainty, ticket-price inflation, 

broader inflation, and social conditions affect sports demand. Argentina is the ideal case study: 

21 years of military rule, four episodes of hyperinflation since 1975, and four currency changes 

since 1970. As a developing country with weak institutions and incomplete markets, it suffered 

disproportionately from volatility, generating precisely the "lost decades" that define its 

twentieth-century trajectory.  

Using the standard model of Coates et al. (2014), preliminary results indicate that a 1% increase 

in uncertainty reduces attendance by 0.2%. Surprisingly, political turmoil — including military 

dictatorships — does not appear to have significantly affected stadium attendance.  

Methodology 

Argentina's twentieth century was defined by profound political instability. A military 

coup in 1930 initiated a long cycle of democratic interruptions. By 1943, Colonel Juan 

Domingo Perón had risen to power. His removal in 1955 initiated a prolonged period of 

political exclusion. Between 1966 and 1983, Argentina endured a succession of military 

dictatorships. It was ultimately the defeat in the Malvinas/Falklands War that precipitated a 

return to democracy. These periods of turmoil are not merely a historical backdrop — they are 
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treated in the analysis as explicit explanatory variables capturing the effects of political 

repression and regime change on consumer behavior.  

The data used in this study draw on two principal sources. Football match data cover Argentine 

league fixtures from 1931 to 1999, including gate receipts for 24,649 matches since 1931 and 

systematic attendance records for 15,973 matches from 1967 onwards (Colussi et al, na).1 

Inflation data are from Ferreres (2005)2, which provides monthly CPI figures from January 

1943 through December 2012.  

Inflation in Argentina over this period was not merely high—it was structurally transformative. 

Mean annual inflation averaged 20.5% during 1943–1969, rose sharply to 72.5% through the 

1970s, and peaked at a mean of 133.5% during the 1980s, with a maximum annual rate 

exceeding 369%. Even during the 1990s, when the Convertibility Plan eventually brought 

prices under control, the decade's mean masked a peak of 531.6%, reflecting the catastrophic 

hyperinflationary episodes of 1989–1990, when monthly price increases exceeded 50% for 

sustained periods.  

Methodological Approach 

Measuring prices in Argentina requires accounting for repeated currency 

redenominations, controlling for the six changes that occurred between 1881 and 1992. Using 

detailed historical accounts, we convert prices to pesos convertibles, which are valid from 1992 

onwards. 

We define inflation uncertainty using two complementary approaches: the Hodrick-Prescott 

filter and a GARCH-based measure. Both measures are well-suited to capturing short-run 

uncertainty, which dominates inflation dynamics over horizons of 1 to 5 quarters. 

The attendance demand model follows the structural framework of Coates et al. (2014) and 

Humphreys and Zhou (2015), grounded in an expected utility approach3:  

 
1 Colussi, L. A., Guris, C. A., & Kurhy, V. H. (n.d.). Fútbol argentino: Crónicas y estadísticas. Asociación del 

Fútbol Argentino.  
2 Ferreres, O. (2005). Dos siglos de economía argentina (1810–2004): Historia argentina en cifras. El 

Ateneo; Fundación Norte y Sur.  
3 Coates, D., Humphreys, B., & Zhou, L. (2014). Reference-dependent preferences, loss aversion, and 

live game attendance. Economic Inquiry, 52(3), 959–973.  

Humphreys, B., & Zhou, L. (2015). The Louis–Schmelling paradox and the league standing effect reconsidered. 

Journal of Sports Economics, 16(8), 835–852.  
3 Coates, D., Humphreys, B., & Zhou, L. (2014). Reference-dependent preferences, loss aversion, and 

live game attendance. Economic Inquiry, 52(3), 959–973.  

Humphreys, B., & Zhou, L. (2015). The Louis–Schmelling paradox and the league standing effect 

reconsidered. Journal of Sports Economics, 16(8), 835–852. 
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ln(𝑎𝑡𝑡𝑒𝑛𝑑𝑎𝑛𝑐𝑒𝑖𝑗𝑡) =𝛾0 + [𝜂 = −1] ∗ ln(𝑟𝑒𝑎𝑙 𝑃𝑟𝑖𝑐𝑒) + 𝛾1 ln(𝑎𝑡𝑡𝑒𝑛𝑑𝑎𝑛𝑐𝑒𝑖𝑗𝑡−1) 

+ 𝛾2 ln(𝑈𝑛𝑐𝑒𝑟𝑡𝑎𝑖𝑛𝑡𝑦𝑡) + 𝛾3𝑝𝑖𝑗𝑡 + 𝛾4𝑝𝑖𝑗𝑡2 + 𝛾4 ln(𝑟𝑒𝑎𝑙 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙 𝑤𝑎𝑔𝑒𝑡) + 𝛽𝑋𝑖𝑡 

+ 𝜇𝑇𝑢𝑟𝑚𝑜𝑖𝑙𝑡 + 𝐹𝐸 + 𝜀𝑖𝑗𝑡  

The log of attendance is modeled as a function of real ticket price (with price elasticity 

restricted to unity following Knoll, 2013) 4, lagged attendance, inflation uncertainty, home win 

probability and its square, league standing effects, real industrial wages, and match-specific 

characteristics such as derby status, distance between clubs, and Big 5 fixture designation. 

Periods of military dictatorship, regime transitions, and the Falklands War are included as 

indicators of turmoil. Home team, away team, day of week, and year fixed effects are also 

incorporated.  

Results 

The main results (Table 1) suggest that economic uncertainty, as proxied by inflation, 

has a significant negative impact on attendance. Moreover, we find weak or no effect on 

attendance on the political regime or even war.  

Table 1 

The impact of attendance on uncertainty, dictatorships and war  

 

 
4 Noll, R. G. (2013). Endogeneity in attendance demand models. In P. Dawson & S. Dobson (Eds.), The 

econometrics of sport (pp. 117–134). Edward Elgar Publishing. 
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Discussion 

The paper uses a novel framework and dataset to explore how economic and social 

events impact consumer choices. Using data on Argentine football, we find that the economy 

is the most significant determinant of consumer choices, even surpassing dictatorships or wars. 

It's a quantification of Clinton's famous: "it’s the economy stupid”. 
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Motivation 

Demand for professional sport is often analysed using match-level uncertainty measures 

based on outcome probabilities. However, league competitions are sequential processes in 

which individual matches provide information about final season outcomes such as winning the 

championship, qualifying for European competitions, or avoiding relegation. The importance 

of a match may therefore depend not only on uncertainty about the immediate result but also 

on how the result affects beliefs regarding end-ofseason outcomes.  

Recent theoretical work models entertainment utility as arising from belief dynamics, 

where suspense reflects expected belief variability and surprise reflects realised belief revisions 

(Ely et al., 2015). Empirical studies show that belief-based measures help explain television 

audiences and fan engagement in professional football (Buraimo et al., 2020; Buraimo & 

Forrest, 2022). Existing work, however, focuses primarily on uncertainty within individual 

matches. This paper develops a season-stakes framework in which matches are evaluated 

according to their implications for final league outcomes.  

Framework 

We construct probabilities of end-of-season outcomes using simulation-based forecasts 

that combine betting odds, scoring models, and remaining fixtures. For each match, beliefs 

about season outcomes are evaluated prior to the match, allowing the construction of three 

measures of season-level uncertainty:  

• season-stakes surprise, defined as the change in beliefs about final outcomes implied 

by the match result;   

• season-stakes suspense, defined as the expected magnitude of belief changes across 

possible match results;   
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• season-level shock, defined as the deviation of current beliefs from preseason 

expectations.   

These measures extend the concept of match significance by incorporating multiple season 

outcomes simultaneously and by weighting belief revisions by their probabilities. The 

framework captures the hierarchical nature of uncertainty in league competitions, where 

matches resolve both short-run and long-run uncertainty.  

Empirical application 

We present preliminary evidence on the effect of season-stakes surprise, suspense, and 

shock on stadium attendance using data from several European football leagues. The analysis 

controls for team quality, historical popularity, and match characteristics, as well as for within-

match belief dynamics, allowing the effect of season-level uncertainty to be isolated from 

immediate match uncertainty.  

Season outcome probabilities are obtained using simulation methods based on betting odds and 

Poisson scoring models, following Buraimo & Forrest (2022). The empirical design exploits 

variation in the importance of matches for different season objectives across leagues and stages 

of the competition.  

Expected contribution 

Preliminary results indicate that season-level uncertainty has a significant effect on 

attendance and helps explain demand patterns that are not captured by standard uncertainty-of-

outcome measures. Matches that strongly affect championship races, qualification contests, or 

relegation battles attract higher attendance even when the match result itself becomes 

predictable early.  

The paper contributes to the literature on sports demand and belief-based utility by 

showing that spectators respond primarily to the evolution of season narratives rather than to 

isolated match uncertainty, highlighting the importance of modelling uncertainty in a 

hierarchical framework.  
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Theoretical Framework 

Penalty kicks in football are widely regarded as pressurised situations, where an increase 

in the level of pressure is assumed to negatively affect player performance. This assumption is 

consistent with theories of performance under pressure, such as “choking” (Baumeister, 1984), 

where increased stakes impair execution of well-learned tasks, as is supported by evidence from 

sporting environments (Apesteguia & Palacios-Huerta, 2010; Dohmen, 2008). However, 

empirical evidence in elite sport remains mixed, with some studies suggesting limited or 

context-dependent effects (Krumer, 2020).  

This study contributes to the literature by using a forward-looking measure of pressure 

grounded in expected competitive outcomes that is, to the best of our knowledge, novel in its 

application. Rather than relying on situational proxies for pressure (e.g., shootouts or late-game 

situations), pressure here is defined as the extent to which a penalty outcome alters a team’s 

probability of achieving key seasonal objectives. These include winning the league, qualifying 

for European competitions, and avoiding relegation. This approach aligns with economic 

frameworks, both in sporting contexts and otherwise, in which agents respond to incentives and 

marginal changes in expected utility (Chiappori et al., 2002).  

Methodology 

This study estimates the probability of scoring a penalty as a function of a set of variables 

capturing different dimensions of pressure and contextual influences. The dependent variable is 

a binary indicator of penalty success (1 = goal, 0 = miss). The key explanatory variables are 

designed to reflect distinct sources of pressure, including (i) pressure related to the importance 

of the match outcome and seasonal objectives, (ii) match context (e.g., time remaining, score 

differential, and home advantage), and (iii) behavioural and experience-based factors relating 

to both the penalty taker and the goalkeeper (e.g., previous penalty outcomes, repetition of taker 

or goalkeeper, and recent penalty experience).  

To capture forward-looking, outcome-based pressure, the analysis combines an Elo-

based team strength model with Monte Carlo simulation to estimate the impact of penalty 
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outcomes on end-of-season probabilities. The Elo model builds on established approaches 

(Hvattum & Arntzen, 2010) and incorporates a Dixon-Coles adjustment (Dixon & Coles, 1997), 

as used in recent work (Winklemann, 2025), to generate team ratings and expected goal-scoring 

frequencies for each match.  

Using these inputs, 1,000 simulations are run for each game state to estimate the 

distribution of final league positions under alternative outcomes. These simulations account for 

current league standings, remaining fixtures, and in-game conditions, including score 

differential and time remaining at the point of the penalty. The pressure index is defined as the 

maximum change in the probability of achieving any seasonal objective when comparing 

scenarios in which the penalty is scored versus missed.  

The dataset includes 10,964 penalties from seven European top-flight leagues (England, 

France, Germany, Italy, the Netherlands, Portugal, and Spain) over a fifteen-season period from 

2010–11 to 2024-25, whilst historic data from 1994–2010 is used to prime the model. The 

dependent variable is a binary indicator of penalty success.  

A logistic regression framework is employed to estimate the determinants of penalty 

outcomes. Explanatory variables include the pressure index, match context (minutes remaining, 

home advantage, stadium attendance density, and COVID-19 restrictions), team strength (goal 

difference and rank differential), and behavioural factors related to both the penalty taker and 

goalkeeper (e.g., previous penalty outcomes, repetition of taker or goalkeeper, and recent 

penalty experience), largely consistent with prior empirical analyses of penalty kick 

performance (Almeida et al., 2016). Standard errors are clustered at the player level. In addition, 

we show that our results are robust to alternative model specifications running models both with 

and without using lasso-penalised regression.  

Main Findings 

The results provide consistent evidence that pressure, as measured by the proposed 

index, does not have a statistically significant effect on penalty success. Across all model 

specifications, the coefficient on the pressure index is small and insignificant (p > 0.5), 

suggesting that even substantial changes in end-of-season probabilities do not meaningfully 

influence conversion rates. Similarly, traditional proxies for pressure, such as time remaining in 

match, home advantage, and crowd presence, are not statistically significant.  

In contrast, a limited number of behavioural variables show significant effects. Facing a 

goalkeeper who conceded their previous penalty is positively associated with scoring 
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probability (p < 0.01), while not changing the team’s penalty taker from the previous penalty 

leads to a higher conversion rate (p < 0.05). These findings point to the importance of short-

term dynamics and selection effects. There is also weak evidence (p < 0.1) that facing a 

goalkeeper with more recent exposure to penalties reduces scoring probability, although this 

result is not consistent across all specifications.  

Despite the statistical significance of some variables, overall, the model suggests that 

little of the variation in success rates can be explained by observable contextual or historic 

factors.  

Implications 

These findings challenge the conventional view that high-pressure situations 

systematically impair performance in elite football. Instead, the results suggest that professional 

players are largely resilient to pressure when it is defined in terms of its impact on competitive 

outcomes, contrasting with evidence of pressure effects in other competitive settings 

(Apesteguia & Palacios-Huerta, 2010). From an economic perspective, this implies that agents 

operating in high-stakes environments may not exhibit the behavioural distortions predicted by 

standard pressure-based theories.  

The study also highlights the importance of behavioural and selection mechanisms, 

suggesting that team decision-making, such as the choice of penalty-taker, may play a more 

significant role than situational pressure. Overall, the results contribute to the growing literature 

questioning the extent to which pressure affects performance in professional sport (Krumer, 

2020; Cohen-Zada et al., 2017; Bühren et al., 2024).   
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A substantial body of research examines gender differences in labor market outcomes, 

suggesting that women’s underrepresentation in top management positions may partly reflect a 

lower willingness to enter highly competitive selection processes (e.g., McKinsey & Company, 

2024). Another explanation is that these positions may require a level of risk-taking that women 

are, on average, less willing to undertake than men. While these issues have been studied in 

laboratory settings, Muriel Niederle (2014) emphasises the need for “direct demonstrations of 

field relevance” (p. 8). Responding to this, the present study using performance-based data to 

examine gender differences in job performance under pressure. 

The data for this study come from the highly competitive sport of curling; to our 

knowledge, this is the first paper to focus on this setting. We combine data from men’s and 

women’s championships to compare performance. The study concentrates on final shots in the 

latter half of the match, as they often represent the last opportunity for a team to influence the 

outcome, with the potential to reverse the competitive situation. Under these conditions, players 

taking such shots are assumed to face the highest level of pressure among their teammates. 

Pressure situations are defined using several alternative score differentials at the start of the 

end.  

This paper contributes to the literature on gender differences in performance in several 

ways. First, it exploits the nature of curling by distinguishing between common and less 

common shot types, allowing for a more nuanced test of whether gender differences in 

performance under pressure vary by task familiarity. This makes it possible to assess whether 

potential choking effects emerge selectively across shot types rather than uniformly. Second, 

curling provides precise performance measurement, as each shot is evaluated by statisticians 

on a discrete scale, allowing for a more objective analysis. Third, the study extends existing 

evidence across sports contexts. Prior research finds no gender differences in physically 

demanding sports such as soccer and basketball, while larger gaps appear in less physically 

demanding settings such as archery and individual figure skating. By focusing on curling this 

mailto:kosimova.sabina@icloud.com
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paper test whether gender differences in performance under pressure persist in a setting where 

strategic decision-making and execution precision are central. 

Baseline Model 

The empirical model is:  

Performanceitm =∑βjxitmj +δGGi +δPPtm +δGPGPitm +δCCitm +δGCGCitm +δPCPCitm +δGPCGPCitm +εitm  

where βs and δs are parameters to be estimated. Performance is the rating assigned to the shot 

by curling statisticians, ranging from 0 to 4 (highest). The xitm includes individual, turn, and 

match-level controls, such as the player’s average performance in prior matches. Another xitm 

captures whether the team has the last-mover advantage. Year and event fixed effects are 

included. The variables of interest are G, P, C, and their interactions (GP, GC, PC, and GPC). 

G equals 1 for female players; P indicates pressure situations which is determined by the 

absolute score difference before the final shot of the end (P = 1); C identifies common shots (C 

= 1). GP captures the interaction between gender and pressure, GC between gender and shot 

type, PC between pressure and shot type, and GPC the triple interaction. Table 1 describes a 

subset of the preliminary results. We also augment the specification with indicators for trailing 

and leading teams, and include the squared term of the score differential to account for potential 

non-linear effects. However, these estimations are not yet included in the reported 

specifications.  

Evidence of gender differences is assessed through the coefficients on the gender terms 

δG; statistically significant deviations from zero indicate systematic performance differences. 

In particular, significance of δGP or δGPC would imply that men and women respond differently 

to pressure. Preliminary results Reported in Table 1 suggest that women consistently receive 

lower scores than men, regardless of pressure or shot type. This gap is largest when control for 

prior performance is omitted, suggesting that the gender coefficient may partly capture 

differences in experience or longevity in the sport. Among the interaction terms, only the gender 

– common shot interaction δGC is statistically significant. Its positive coefficient implies that 

the gender gap narrows for common shots and, conversely, widens for less common ones, 

indicating that the overall difference is driven by performance on uncommon shots. In contrast, 
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the interaction with pressure is not significant, suggesting that pressure affects male and female 

curlers similarly. 

Table 1: Gender Differences in Performance Across Score Differential  
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Theoretical Framework 

Choking under pressure is usually defined as a decline in performance in situations 

where success becomes especially important (Baumeister, 1984; Baumeister & Showers, 1986). 

While this phenomenon has been widely documented in professional sports, much less is known 

about whether similar patterns arise in cognitive competitions (Jordet, 2009; Cohen-Zada et al., 

2017).  

We argue that elite online chess provides a natural setting to study this question. As 

tournaments progress, games become more consequential, and the pressure should be highest 

for players who remain within reach of first place. If choking under pressure is present in this 

setting, player performance should decline precisely in these later, high stakes rounds.   

Using data from Chess.com’s Titled Tuesday tournaments, we test whether accuracy 

decreases as competitive pressure increases over the course of the event. In doing so, we extend 

the choking-under-pressure literature beyond physical sports and show how high-stakes 

incentives affect performance in elite digital mind sports.   

Our analysis focuses on a Titled Tuesday tournament, which is online blitz tournament 

comprising 11 consecutive games played under a 3+1 time control, meaning that each player 

has three minutes per game with an additional one second increment per move. The tournament 

includes two scheduled six-minute breaks, one after the fourth round and another after the eighth 

round, so that the full event lasts approximately two hours.   

Titled Tuesday is held twice every Tuesday to accommodate different time zones, and 

players may participate in both events. Since its introduction in 2014, the tournament’s rules, 

format, and prize structure have changed several times. In our analysis, we restrict the sample 

to tournaments played between February 1, 2022, and August 31, 2024, a period during which 

the rules remained stable, allowing us to work with a homogeneous institutional setting and 

avoid confounding our results with changes in tournament design.   

During this period, the top five finishers in each Titled Tuesday tournament received 

monetary prizes, with payouts ranging from $1,000 for first place to $100 for fifth place. 
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Additional $100 prizes were awarded to the highest-scoring female player and the highest-

scoring streamer. When players finished on equal scores, rankings were determined according 

to the Buchholz Cut 1 tiebreak rule (Golombek, 1977).    

Methodology 

To test for choking under pressure, we examine whether player performance deteriorates 

in later and more consequential stages of the tournament. Our main dependent variable is the 

accuracy score provided by Chess.com, which ranges from 0 to 100 and measures how closely 

a player’s moves align with engine-recommended play. Chess.com does not disclose the specific 

methodology used to calculate the accuracy score, but it is universally accepted and widely used 

in the chess world. We use accuracy rather than only game outcomes because it provides a more 

direct measure of individual decision quality.   

Data Collection 

The main source of game-level information is Chess.com. Although the platform 

provides an API with archival game data, a key limitation is that accuracy scores - our main 

performance measure - are only available when a post-game computer analysis has been 

generated. Because this condition was not satisfied for roughly 30% of games, relying on the 

API alone would have produced substantial and potentially non-random missingness. To 

address this limitation, we developed a custom bot that accesses games with missing accuracy 

scores and initiates Chess.com’s post-game computer analysis, thereby generating the 

corresponding accuracy measures and making them retrievable via the API thereafter. The bot 

first collected all available tournament and game information and then revisited games with 

missing accuracy values, opened the analysis page, waited for the engine evaluation to be 

generated, and recorded the resulting accuracy scores. In addition to Chess.com data, we 

collected player-level information from the FIDE website, including official ratings, year of 

birth, and national federation. We also supplemented the dataset with publicly available 

information on time zones and GDP per capita (PPP) to capture local playing time and cross-

country differences in the relative value of prize money.  

Dataset Creation 

Using this collection strategy, we compiled a dataset covering 261 Titled Tuesday 

tournaments and 485,656 unique games. For each game, we observe the players’ names and 

usernames, profile links, ratings and titles at the time of play, game result, game URL, accuracy 

scores, tournament date, and the total number of rounds. Accuracy is measured on a 0–100 scale 
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and reflects how closely a player’s moves match engine-recommended play. While Chess.com’s 

exact CAPS2 methodology is proprietary, the measure provides a useful proxy for move quality 

and in-game performance.  

We then transformed the game-level data into a player-game dataset, treating each 

player’s participation in a given game as a separate observation. Because each chess game 

involves two players, every game was split into two player-level records. This yielded 949,333 

raw player-game observations, which makes it possible to analyze individual performance while 

controlling for opponent characteristics. To enrich these observations, we matched Chess.com 

players to official FIDE profiles. Out of 5,123 unique players, we successfully matched 5,093, 

after combining automated search with manual verification to resolve issues related to 

transliteration, special characters, and alternative spellings. The resulting player pool represents 

149 countries, with a median birth year of 1993.  

Before estimation, we applied several cleaning steps. We excluded games with accuracy 

values of 0 or 100, as these corresponded to trivially short and effectively unplayed games. We 

also removed observations involving players without an active official title at the time of data 

collection, players identified as cheaters by Chess.com, and players with ratings below 2000, 

since such observations are rare among titled competitors and are more likely to reflect inactive 

or recreational participation. After preprocessing, the final sample contains 927,216 

observations.  

Empirical Strategy 

Our identification strategy exploits within-tournament variation in competitive pressure. 

Specifically, we estimate whether accuracy declines across rounds, and whether this decline is 

steeper for players who remain in contention for first place. To capture this, using the Buchholz 

Cut 1 tiebreak system applied on Chess.com, we reconstruct final tournament rankings and 

define a binary indicator, in_prizes, which equals 1 if a player finishes in one of the top five 

prize-paying positions and 0 otherwise. We then interact this measure with tournament round. 

A negative interaction coefficient implies that players facing greater competitive pressure 

experience a stronger decline in move quality as the tournament progresses.   

All specifications control for player rating, opponent rating, and color assignment, and 

include player and tournament-date fixed effects. These controls allow us to compare the same 

player across different competitive situations while accounting for differences in skill, opponent 

strength, and common tournament-level shocks. As an alternative pressure measure, we also use 

the player’s distance to the leader before each round.    
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We model player accuracy as a function of tournament round, a binary indicator for 

whether the player is in prizes, and the interaction between these variables. This interaction 

captures our main hypothesis: if choking under pressure is present, players who are still 

competing for first places should exhibit a stronger decline in accuracy as the tournament 

progresses. The specification also includes control variables and player and tournament fixed 

effects. Final formula of our main specification:  

𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦!" = 𝛼 + 𝛽 · 𝑟𝑜𝑢𝑛𝑑g + 𝛾 · 𝑖𝑛_𝑝𝑟𝑖𝑧𝑒𝑠ig + 𝛿 · 𝑟𝑜𝑢𝑛𝑑g ·𝑖𝑛_𝑝𝑟𝑖𝑧𝑒𝑠ig + 𝜃· 𝐶𝑉ig 

+ 𝐹𝐸ig + 𝜖ig  

We also use other metrics to verify the robustness of the results. For example, we check whether 

the results hold up when we replace the in_prizes variable with the in_top_10 or in_top_15.   

Main Findings of the Study 

The results provide evidence consistent with choking under pressure in elite online 

chess. Although accuracy declines over the course of the tournament more generally, the decline 

is stronger for players who remain in prize-paying positions. This pattern supports the paper’s 

main argument: pressure intensifies precisely for those players who still have something 

substantial to lose or gain in the final rounds, and this added pressure is associated with lower 

move quality.  

This finding is especially notable because players in prize-paying positions are typically 

among the strongest participants in the field. Their performance advantage does not disappear, 

but it significantly weakens as the tournament approaches its decisive stages. This suggests that 

the late-round decline is not simply a matter of weaker players falling behind. Instead, even top-

performing players appear vulnerable when competitive stakes become more salient.  

The subgroup analysis reinforces this interpretation. The effect is more pronounced 

among players from poorer countries, which is consistent with the idea that prize money creates 

stronger incentives and therefore stronger pressure when it is more economically meaningful. 

The same pattern is also more visible among older players (age more or equal to 40), suggesting 

that pressure may interact with factors such as fatigue or reduced resilience over the course of 

a two-hour blitz tournament.  

Taken together, these results indicate that performance in elite online chess worsens not 

only because later rounds are demanding, but because they are more consequential for players 

who remain near the top of the standings. This supports the broader claim that choking under 

pressure is not limited to physical sports but also arises in high-level cognitive competition.  
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Introduction 

A large literature in economics studies how incentives and stakes affect performance. In 

the standard incentive view, higher stakes should increase effort and sharpen attention. Yet a 

parallel literature on performance under pressure shows that higher stakes can instead impair 

output, especially in tasks that are highly visible, cognitively demanding, or psychologically 

consequential (Kamenica, 2012). In sport, evidence of choking appears in settings such as 

penalty kicks, free throws, and golf putting, although pressure effects are not uniform across 

contexts (Apesteguia & Palacios-Huerta, 2010; Cao et al., 2011; Hickman & Metz, 2015).   

This paper asks whether the same player, in the same high-pressure environment, can respond 

differently across tasks. The central hypothesis is that pressure may improve performance in 

relatively routine, process-oriented actions such as passing and dribbling, while worsening 

performance in more salient, outcome-oriented actions such as converting valuable attacking 

opportunities. In that sense, the paper contributes to the economics of incentives, performance, 

and multitask behavior by showing that pressure can generate heterogeneous within-player 

responses within the same game state.  

The intuition combines economic models of incentives with the pressure literature. In a 

multitask environment, pressure may increase effort, concentration, and discipline on tasks that 

are well-practiced and largely under the player’s direct control. That mechanism predicts 

improved performance in process-oriented actions such as passing and dribbling. By contrast, 

pressure may impair performance on more salient tasks that are rare, outcome-linked, and 

publicly visible. Such tasks are more likely to trigger fear of failure, overcontrol, or attention 

misallocation. Instead, it reallocates attention across tasks in ways that can improve some 

margins of play while worsening others.  

Methodology and empirical strategy 

The analysis uses event-level data from professional soccer matches across multiple 

leagues and seasons. For each event, the data identify the player, team, match, minute, field 

location, action type, pre-event score differential, and possession-value measures. The pressure 



 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 37   |   287 

state emphasized in this abstract is a one-goal deficit late in the match. Let Lateit be an indicator 

equal to one if event i occurs at or after the 90th minute, and let Down1it be an indicator equal 

to one if the player’s team trails by exactly one goal before the event. The focal pressure 

condition is therefore Lateit × Down1it.  

For process-oriented actions, I estimate the expected possession-value contribution of each 

action family in non-pressure states, conditioning on field location and pre-action possession 

value. This produces a state-specific empirical frontier across feasible action families. I then 

define choice quality as:  

ChoiceLossit = EV(ait | sit) - max_a EV(a | sit), 

More negative values indicate worse performance.   

The main estimating equations are:  

𝑌it = 𝛽1𝐿𝑎𝑡𝑒it + 𝛽2𝐷𝑜𝑤𝑛1it + 𝛽3(𝐿𝑎𝑡𝑒it × 𝐷𝑜𝑤𝑛1it) + 𝛼𝑋it + 𝜂i + 𝛾m + 𝜀it  

where 𝑌it is winsorized choice loss, 𝑋!" includes sequence controls, alpha_i denotes player fixed 

effects, and delta_m denotes match fixed effects. The coefficient of primary interest is 𝛽3 which 

measures whether players behave differently in late one-goal-deficit states than would be 

predicted by the separate effects of being late and trailing.   

For the more salient, outcome-oriented task of goal scoring, I adopt a parallel reduced-form 

strategy using open-play shots and an expected-goals (𝑥𝐺) measure to control for the quality of 

the scoring opportunity. Specifically, I estimate whether the probability that a shot results in a 

goal declines in late one-goal-deficit situations, conditional on the shot’s 𝑥𝐺, home status, and 

fixed effects for player and season. The key coefficient is again the interaction 𝐿𝑎𝑡𝑒it × 𝐷𝑜𝑤𝑛1it, 

which captures whether players convert fewer chances than expected when trailing by one goal 

in stoppage time. This mirrors the logic of the process-oriented analysis: in one case, pressure 

is evaluated relative to the best available action in a given state; in the other, it is evaluated 

relative to the expected probability that a given chance should be scored.  

Main Findings  

The preliminary results indicate that pressure is not uniformly detrimental and that its 

effect depends importantly on the type of task being performed. For lower-salience, process-

oriented actions, the estimates point to improved performance under late one-goal-deficit 

pressure. In the main choice specification, the interaction 𝐿𝑎𝑡𝑒it × 𝐷𝑜𝑤𝑛1it is positive and 

precisely estimated (𝛽3 = 7.23 × 10-5(, 𝑝 < 0.001), implying that players choose higher-value 

action families in late one-goal-deficit states than would be predicted by the separate effects 
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of lateness and trailing. A pass-success specification yields the same qualitative pattern: pass 

completion is about 1.3 percentage points higher than would be predicted by the separate 

effects of lateness and a one-goal deficit.   

By contrast, the evidence for the more salient, outcome-oriented task of goal scoring points to 

choking rather than improvement. For shots taken when the team is trailing by one goal in 

stoppage time, the main late-game pressure interaction is negative and statistically significant. 

In the linear probability model with player and year fixed effects, the estimate is −0.021(𝑝 < 

0.05), implying that the probability a shot results in a goal is about 2.1 percentage points lower 

in that pressure state. Taken together, these findings suggest that late one-goal-deficit pressure 

does not generate a general collapse in performance. Instead, it appears to sharpen behavior in 

less salient, process-oriented tasks such as passing and dribbling, while impairing performance 

in the more salient, outcome-oriented task of converting goal-scoring opportunities.  

Contribution and significance 

The broader contribution is to argue that pressure should be modeled as a task-specific 

force rather than a one-dimensional determinant of performance. The paper shows that the same 

athlete can respond differently across tasks within the same pressure state. In late one-goal-

deficit situations, players appear to improve choice and related process-oriented performance 

in lower-salience actions. Quantitatively, the contrast is meaningful: in the related goal-scoring 

paper, the probability that a shot results in a goal falls by about 2.1 percentage points in stoppage 

time when the team is trailing by one, whereas in the present paper pass completion rises by 

about 1.3 percentage points in analogous pressure states.   

This perspective helps reconcile two ideas often treated as competing. Pressure can heighten 

effort, concentration, and behavioral discipline in routine actions, but it can also magnify the 

psychological cost of failure in highly salient, outcome-proximate tasks. The paper therefore 

contributes to sports economics by showing that high-pressure environments can generate 

heterogeneous within-player responses across tasks, even when incentives are common and the 

surrounding context is held fixed. More broadly, the argument is relevant to other economic 

settings in which agents perform multiple activities under shared incentives and pressure may 

improve routine execution while degrading performance in the most salient tasks.  
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Introduction  

The UEFA Champions League (UCL) is the most prestigious competition in European 

club football. In the 2024/25 season, UEFA replaced its long-standing group stage format with 

an incomplete round-robin system. Under the previous structure, 32 clubs were divided into 

groups of four, with the top two in each group progressing to the round of 16. By contrast, the 

new format features a single league phase comprising 36 clubs. The top eight teams qualify 

directly for the round of 16, while those placed ninth to twenty-fourth enter a play-off stage for 

the remaining eight spots. This design change fundamentally alters the competitive dynamics 

of the tournament.  

Given the strategic implications of this new design and its modified ranking mechanism, 

identifying the point thresholds for direct qualification or play-off entry is particularly 

important. Discrepancies between early forecasts by commercial analytics firms, such as Opta, 

and the outcomes observed in the first season under the new system highlight the need for a 

rigorous, data-driven approach to understanding qualification thresholds.  

Literature and background  

Research on the UCL covers a wide spectrum of topics, including tournament design, 

qualification systems, seeding regimes, and competitive balance. UEFA’s flagship club 

competition traces its roots to the European Champions Clubs’ Cup, inaugurated in 1955.  

Studies have produced mixed findings regarding competitive balance in the UCL (Triguero Ruiz 

and Avila-Cano, 2023; Ramchandani et al., 2023; Csató and Petróczy, 2025). Indeed, enhancing 

competitive balance was among UEFA’s stated objectives for the 2024/25 reform.  

Recent literature has focused extensively on the implications of the new incomplete 

round-robin format. Gyimesi (2024) reports a measurable increase in competitive balance, 

leading to greater match uncertainty and fewer low-stakes fixtures. Similarly, Devriesere et al. 

(2025b) find that the revised design produces a higher proportion of competitive matches than 

the former group stage. Guyon et al. (2025) explore scheduling implications using simulation 

data, while Csató et al. (2025) demonstrate that qualification prospects depend on both the draw 

procedure and the degree of competitive balance among clubs. Csató (2024) further shows that 
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substituting the UEFA club coefficient with an Elo-based seeding system could reduce the 

likelihood of unbalanced schedules. Nevertheless, Csató et al. (2026) argue that the new league 

phase does not necessarily yield the most accurate ranking of teams.  

Data  

Our analysis draws on data from the 2024/25 and 2025/26 UCL seasons. Team strength 

is proxied by Elo ratings obtained from www.clubelo.com. The validity of Elo ratings for 

modelling UEFA tournaments has been demonstrated by Csató (2024). Elo ratings of clubs 

participating in both UCL seasons increase systematically with the seeding pot, though the 

standard deviation is notably higher among pot 4 clubs.   

Summary statistics reveal a relatively low frequency of draws under the new UCL 

format: 12.5 % in 2024/25 and 17.4 % in 2025/26. These figures are clearly below the average 

observed in previous UCL seasons (2020/21–2023/24: 20.1 %) and in the top four domestic 

European leagues (2023/24: 26.4 %). This reduction may reflect stronger incentives to pursue 

victory rather than settle for a draw under the new format – a behavioural shift that is likely to 

influence qualification thresholds (Fry et al., 2021; Ficcadenti et al., 2023).  

Methodology  

To account for the observed low draw frequency when predicting qualification 

thresholds, we employ the model proposed by Dixon and Coles (1997). This framework extends 

the independent bivariate Poisson model, a standard approach for forecasting football match 

outcomes (Groll et al., 2015; Karlis and Ntzoufras, 2011). Although betting odds can serve as 

proxies for win probabilities (Michels et al., 2023), they are generally unavailable for simulated 

or hypothetical match schedules, which are central to our sensitivity analyses. We therefore base 

our prediction of each team's expected goals on the difference in Elo ratings between the two 

teams. Additionally, we include a dummy variable capturing home advantage. The Dixon and 

Coles model introduces an additional parameter to adjust the probability mass from draws 

towards home or away wins (Michels et al., 2025), thereby reflecting the empirical scarcity of 

draws.  

Our analysis covers three steps: (1) Benchmarking: We mimic the Opta forecast by 

estimating an independent Poisson model on national league data and applying it to the 2024/25 

UCL fixtures; (2) Model refinement: We fit the Dixon and Coles model to data from the 

2024/25 UCL season and conduct (a) an in-sample analysis on the same seasons and (b) an out-

of-sample analysis on the 2025/26 season; (3) Generalisation: We extend the analysis by 

http://www.clubelo.com/
http://www.clubelo.com/
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randomly sampling participating clubs and generating match schedules, thereby assessing 

robustness across seasons and the altering structure of participating clubs.   

For each analysis, we randomly draw match outcomes based on the win probabilities 

suggested by the underlying model, calculate final tables, and determine qualification 

thresholds. Repeating each experiment 10,000 times ensures the stability of predicted 

qualification probabilities for any given point total.   

Results  

Our results show that qualification thresholds vary substantially depending on the underlying 

probability model. When the low draw frequency of the 2024/25 UCL season is incorporated 

via the Dixon and Coles specification, qualification probabilities for a given points total differ 

by up to 37 percentage points relative to forecasts from an independent Poisson model based on 

domestic league data. This divergence underscores the importance of employing an 

appropriately calibrated statistical model to provide reliable guidance on qualification 

thresholds under UEFA’s new incomplete round-robin format.  
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Introduction 

Ensuring fairness is one of the most important responsibilities of tournament organisers. 

Since there exists robust empirical evidence for home advantage in football [Pollard, R. (2008). 

Home advantage in football: A current review of an unsolved puzzle. The Open Sports Sciences 

Journal, 1(1).], it is reasonable to believe that a tournament is unfair if some teams play more 

home games than the other teams. Indeed, most (incomplete) round-robin tournaments contain 

an even number of rounds, and the number of home and away games coincide for each team. 

For instance, a double round-robin tournament, the most widely used format in domestic 

football leagues, is fair with respect to home advantage, independent of its size.  

However, some European football leagues are organised in a triple round-robin format, 

that is, every team plays three matches against all other teams. Consequently, half of the teams 

have one more home (away) games than the other half of the teams. This design is currently 

used in the Faroe Islands, Hungary, as well as Scotland and Switzerland (before the split of the 

league).  

We aim to investigate whether this imbalanced schedule affects the number of points 

scored in the tournament. Our main contribution resides in focusing on the outcome at the end 

of the season, since most studies on home advantage investigate only match-level data.  

Related literature 

Some empirical studies have examined the impact of the schedule in double round-robin 

tournaments, or tournaments played on a neutral field. [Goossens, D. R., & Spieksma, F. C. 

(2012). The carryover effect does not influence football results. Journal of Sports Economics, 
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13(3), 288-305.] analyse the carryover effect: if team A plays against team B, and subsequently 

against team C, the performance of team A against team C may depend on team B; thus, team 

C is said to receive a carryover effect from team B. The authors develop a method to measure 

whether carryover effect influences the outcome of football matches, and apply it to the highest 

division in Belgium. No evidence is found for any effect, implying that the carryover effect is 

not a major issue in sports scheduling from the perspective of league organisers.  

[Krumer, A., & Lechner, M. (2017). First in first win: Evidence on schedule effects in 

round-robin tournaments in mega-events. European Economic Review, 100, 412-427.] study 

the role of the schedule in sequential round-robin tournaments with three and four contestants. 

According to the results based on Olympic wrestling (three players per group), as well as FIFA 

World Cups and UEFA European Championships (four teams per group), competing in the first 

and third matches provides a significant advantage.  

[Tűű-Szabó, B., & Kóczy, L. T. (2026). A Monte carlo framework for procedural fixture 

fairness evaluation in league competitions. Annals of Operations Research, in press.] propose 

a simulation-based approach to quantify schedule-induced distortions in final league standings. 

The model is applied to two European football leagues with a triple round-robin format, the 

Hungarian National League (NBI) and the Swiss Super League.  

[Wessel, S., Hurkens, C., & Spieksma, F. (2026). Fair schedules for single round robin 

tournaments with ranked participants. European Journal of Operational Research, in press.] 

introduce a novel fairness measure for a single round-robin tournament where the contestants 

are ranked by their strength. In order to guarantee equal treatment, each contestant should face 

its opponents when ranked by strength in an alternating fashion with respect to home advantage. 

The existence of ranking-fair schedules is proved if the number of contestants is a multiple of 

four, and an algorithm is given to construct them.  

A potential problem of fairness, analogous to single and triple round-robin competitions, 

may emerge in Swiss-system tournaments with an odd number of rounds, if home advantage 

exists. [Csató, L., & Krumer, A. (2026). Swiss-system chess tournaments and unfairness. 

arXiv:2410.19333.] compare the number of points scored in Swiss-system chess tournaments 

between two groups of players, who played one game more/less with the white pieces. Players 

with an extra white game score significantly more points; the advantage exceeds the value of a 

draw for the four Grand Swiss tournaments played in 11 rounds.  
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Data and methodology 

We have collected data from three countries where the national football league was 

played in a triple round-robin format: Denmark (21 seasons from 1995/96 to 2015/16), Hungary 

(10 seasons from 2015/16 to 2024/25), and Scotland (25 seasons from 2000/01 to 2024/25). In 

each case, the number of teams is 12, which provides 12 x (21 + 10 + 25) = 672 observations.  

The pre-season strengths of the teams are quantified by Football Club Elo Ratings 

(http://clubelo.com/), a well-established measure of strength in European club football [Csató, 

L. (2024). Club coefficients in the UEFA Champions League: Time for shift to an Elo-based 

formula. International Journal of Performance Analysis in Sport, 24(2), 119-134.]. These are 

available for all teams; however, the Elo ratings of recently promoted teams may be unreliable 

since the database of Football Club Elo Ratings do not contain the results of matches played in 

the second divisions. The number of promoted teams is always two in Denmark and Hungary. 

In Scotland, usually one team was promoted, but no team were promoted in 2003/04, and two 

teams were promoted in four seasons (2001/02, 2014/15, 2018/19, 2021/22). Hence, the number 

of observations without promoted teams is 582.  

The F-test rejects the null hypothesis of pooled OLS, indicating the presence of 

individual effects. Furthermore, the Hausman test favours the fixed-effects estimator over the 

random-effects specification. To control for common shocks affecting all units over time, time 

dummies are included. Consequently, the empirical analysis is conducted using a fixed-effects 

model with time effects. The number of points scored is estimated by FE models, both for all 

teams and excluding the promoted teams. The regressor is the dummy of 17 home games (its 

value equals 1 if the given team played 17 home and 16 away games), and the control variable 

of Elo ratings is also involved.   

Preliminary results 

Considering the FE panel regressions of points, our first model containing all 

observations show clear results: while the control variable is significant as expected, there is no 

significant evidence of home advantage. Eliminating the promoted teams leads to the same 

result. The within R2 of the model is about 8%, indicating that home advantage and Elo ratings 

account for a modest share of the within-individual variation in points.  

Conclusions 

We find that these triple round-robin tournaments are fair with respect to home 

advantage. Consequently, even though playing one more home game seems to be beneficial in 

http://clubelo.com/
http://clubelo.com/
http://clubelo.com/
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theory, this does not imply a higher number of points at the end of the season, probably due to 

the high number of matches played.  

Our results call for some robustness checks. The number of points scored in the previous 

season may be an alternative measure of pre-season team strength. We also aim to construct 

another metric, which accounts for the different sets of home and away opponents in the third 

round, since playing against the top teams at home is not necessarily equivalent to playing 

against the top teams away, even if the number of home games remains the same.  
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Introduction 

The design of the 2026 FIFA World Cup has seen three fundamental changes compared 

to the previous editions of the competition. First, the competition has expanded to 48 teams, 

which has increased the differences between the strengths of the teams. Second, from the groups 

of four teams, not only the group winners and the runners-up, but two-thirds of the third-placed 

teams also qualify for the knockout stage. Third, the primary tie-breaking criteria are based on 

head-to-head results instead of goal difference. We investigate how these mostly independent 

reforms affect the competitiveness of matches, particularly in the last round of the group stage. 

Having competitive matches is a crucial factor in attracting global audiences and neutral 

supporters, which ultimately leads to increased demand and revenue gains.  

Our approach classifies the matches based on the incentives of opposing teams. Match 

classification is an increasingly popular topic in the literature on tournament design. 

Competition in the last round of group stage is of particular interest, as by that point teams have 

a large amount of information about their placement in their group. Previous studies such as 

[Chater, M., Arrondel, L., Gayant, J. P., & Laslier, J. F. (2021). Fixing match-fixing: Optimal 

schedules to promote competitiveness. European Journal of Operational Research, 294(2), 

673-683.]; [Csató, L., Molontay, R., & Pintér, J. (2024). Tournament schedules and incentives 

in a double round‐robin tournament with four teams. International Transactions in Operational 

Research, 31(3), 1486-1514.] and [Gyimesi, A. (2024). Competitive balance in the post-2024 

Champions League and the European Super League: A simulation study. Journal of Sports 

Economics, 25(6), 707-734.] identify stakeless and competitive matches only by distinguishing 

between impossible, possible and certain events. Consequently, these studies have a limitation 

of treating e.g. a 0.1% and 50% probability of elimination equally competitive. [Csató, L., & 

Gyimesi, A. (2026). A probabilistic match classification model for sports tournaments. arXiv 

preprint arXiv:2601.09673.] propose a probabilistic match classification method, that breaks 

down competitive matches into six distinct categories based on the strength of incentives. We 
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analyse how the changes in the 2026 FIFA World Cup design affect the frequency of those 

categories via simulations.  

Methodology 

We aim to quantify the incentives of the opposing teams in the last round of group 

matches. For each of those matches, we simulate all matches played simultaneously or later 

1000 times, and calculate the probability of advancing from the group stage for both teams 

under a win, draw, or loss outcome. A team is considered to have incentives to play offensively 

(defensively) if they gain more from winning the match than lose from losing the match in terms 

of probabilities – compared to a baseline 0-0 draw results. A team is called indifferent if the 

result of the match affects their probability of advancing at most marginally. For the simulations, 

we use Elo ratings as team strengths and a Poisson model, analogous to [Csató, L.,  

& Gyimesi, A. (2025). Increasing competitiveness by imbalanced groups: The example of the 

48-team FIFA World Cup. European Journal of Operational Research.].  

To classify the matches into six categories, we adopt the methodology of Csató & 

Gyimesi (2026). A match is classified as stakeless if both contestants are indifferent. It is called 

offensive (defensive) asymmetric if one team is indifferent and the other has offensive 

(defensive) incentives. A match is called antagonistic if one team has an offensive and the other 

has a defensive incentive. Finally, a match is called offensive (defensive) if both teams have 

offensive (defensive) incentives.  

We carry out this classification 1000 times with different simulated ex ante results under 

four competition design scenarios: (1) the official 48-team format of the 2026 edition; (2) the 

48-team format with goal difference as the first tiebreaker; (3) the 48-team format with only the 

top two teams of each group advancing; and (4) the official 32-team format of the 2022 edition. 

This allows us to calculate how the single format changes impact the frequency of the match 

categories, hence the competitiveness of the last round in the group stage.  

Findings 

Our results show that each of the three distinct reforms increase the proportion of 

stakeless matches in the last round of the group stage. Overall, the proportion of these matches 

increase from ~16% in the 2022 format to ~33% in the 2026 format. The expansion to 48 teams 

itself causes about two-thirds of the increase, but the change to a head-to-head primary 

tiebreaker also has an effect of ~5 percentage points. Furthermore, this increase affects mainly 
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stronger teams, that are likely to exert lower effort and rest players in the last round, threatening 

both the fairness and the attractiveness of the competition.   

Offensive and antagonistic matches are likely the most attractive in terms of 

competitiveness. The proportion of offensive matches is higher by ~12 percentage points under 

the new format solely because the best third placed teams also advance from the group, which 

often renders matches between the weaker third- and fourth-placed teams offensive. This 

happens parallel with a strongly reduced proportion of antagonistic matches, from ~48% in the 

2022 format to ~19% in the 2026 format. As a result, the new format brings considerably fewer 

competitive matches where one side has strong incentives to attack, while the other is more 

interested in protecting the draw. The proportion defensive matches – that may inspire collusion 

and match fixing scandals – doubles to ~4.7%.  

We conclude that the three reforms of the 2026 FIFA World Cup make group stage 

matches less competitive overall, which might negatively affect demand for future editions of 

the FIFA World Cup.  
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Introduction  

One of the main objectives of a tournament organizer is to maximize the total effort 

exerted by participants, as higher effort increases both the quality of play and the attractiveness 

of the competition (Szymanski, 2003). In tournament models, effort is a costly and forward-

looking choice, whose optimal level depends on the expected payoff from winning relative to 

losing, that is, on the difference in continuation values across outcomes (Krumer & Lechner, 

2017).  

When these differences become sufficiently small, equilibrium effort is predicted to 

decline sharply and may approach very low levels as the marginal return to exerting effort 

vanishes (Groh et al., 2012; Nalebuff & Stiglitz, 1983). Empirically, however, effort is rarely 

observable and must typically be inferred from noisy outcome-based proxies, which makes its 

measurement challenging and complicates the identification of strategic behavior (Charness et 

al., 2018; Holmstrom, 1982; Lazear & Rosen, 1981). In settings where incentives to exert effort 

are largely absent, non-participation represents a clear and observable outcome that can 

plausibly be interpreted as an extreme response to incentives. Such environments therefore 

provide a particularly suitable setting for studying sharp reductions in effort.   

While participation decisions have been widely studied in workplace settings, similar 

incentive issues arise in many other competitive environments where rewards depend on 

relative performance. Tournaments provide a particularly clear illustration of how effort 

incentives vary across institutional settings. In knockout stages, incentives are typically sharp, 

since each loss implies immediate elimination. By contrast, incentives in round-robin stages are 

more common and depend on both the sequence of realized outcomes and the structure of the 

group (Devriesere et al., 2025). Early results may render later matches less decisive for 

qualification or seeding, thereby reducing the marginal benefit of exerting effort (Csató, 2021; 

Krumer et al., 2023). As a result, round-robin formats are especially prone to incentive 

distortions in their final rounds, even though teams take part into the competition.  
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The settings  

  In this paper, we exploit a unique design change in professional beach volleyball that 

allows non-participation to be directly observed. In 2017, the FIVB (Fédération Internationale 

de Volleyball) governing body reduced the number of group-stage matches per team in the 

Beach Volleyball World Tour from three to two within four-team groups. Under the pre-reform 

format, each team played three matches, once against each opponent. Under the post-reform 

format, the first round paired the highest-ranked team against the lowest-ranked team and the 

second-highest against the third; the second round then matched winners against winners and 

losers against losers. Importantly, the qualification rules remained unchanged: group winners 

qualified directly to the round of 16, while the second and third-placed teams advanced to a 

playoff stage. By modifying the sequence and number of group-stage matches without altering 

qualification thresholds or elimination rules, the reform changed the incentive structure of late 

group-stage matches while keeping the mechanism of qualification and elimination constant.  

This institutional reform has previously been analyzed in Di Mattia & Krumer (2025), which 

shows that reducing the number of group-stage matches had no significant effect on the winning 

probability of the favorite team or on overall tournament efficacy. In contrast, the present paper 

investigates how the same reform altered effort provision and non-participation behavior.  

We use forfeits as an observable manifestation of extreme non-participation. In our data, a 

forfeit occurs when a team does not appear for a scheduled match and the contest is awarded to 

the opponent by default. We distinguish forfeits from retirements, which occur after a match 

has started and therefore necessarily involve the exertion of at least some competitive effort. 

While both outcomes may be associated with health-related reasons, forfeits are decided prior 

to match play and thus represent a different type of decision. In particular, choosing not to 

appear for a scheduled match is more plausibly linked to incentive considerations than 

withdrawing after the match has begun, as the latter typically reflects unexpected injuries. When 

the expected marginal benefit of participation is sufficiently low, a team may therefore 

rationally choose not to participate at all.  

Results  

  Using data from 6,975 group-stage matches and a radius-matching-on-the-

propensityscore estimator, we show that the reform significantly reduced the probability of 

forfeits, an observable proxy for zero effort. The effect holds for both genders and is 

concentrated in the final round of the pre-reform format, where matches are more likely to be 
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low-stakes. The probability of forfeiting declined from 2.8 to 0.2 percentage points for men and 

from 1.9 to 0.2 percentage points for women, indicating that most forfeits in the old format were 

driven by strategic incentives rather than exogenous shocks.  
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Equitable treatment of citizens stands as a paramount issue for any nation, yet our grasp 

of the sources of marketplace discrimination remains speculative at best. This attribution 

problem becomes particularly thorny when multiple sources of discriminatory behavior 

intersect. Becker (1971) produced seminal work underscoring this complexity by identifying 

three potential biases that can drive discrimination (in hiring): managerial, co-worker, and 

customer biases. Over the past five decades, both theoretical and empirical literature have 

acknowledged these factors and worked to measure their import (Arrow, 1972; Phelps, 1972; 

Akerlof, 1997; Riach and Rich, 2002).   

Despite strides in measuring and identifying discriminatory patterns (see, e.g., Jowell 

and Prescott-Clarke (1970); Goldin and Rouse (2000); Riach and Rich (2002); List (2004);  

Bohren et al. (2019, 2022)), a critical takeaway from the expansive literature on discrimination 

is the constraint imposed by data availability. This often compels researchers to rely on 

aggregated measures, thereby conflating the effects of diverse channels. Even field experiments 

might have difficulties controlling the assignment mechanism on several decision margins 

simultaneously. Yet, numerous facets of modern economies present scenarios where multiple 

discrimination sources coexist. Consider, for example, a restaurant employing both "front room" 

workers (e.g., bartenders, hosts, waitstaff) and "back room" workers (e.g., dishwashers, cooks, 

managers). Such settings offer a fertile ground to parse and understand the distinct nature of 

discriminatory preferences (Combes et al., 2016). This approach, theoretically, enables 

researchers to disentangle and examine potentially complementary and competing biases.  

This study develops a Beckerian theory framework for parsing different sources of 

discriminatory behavior. The model clarifies that three types of information beyond basic 

recruitment data are required to separate channels: (1) an objective measure of worker quality, 

(2) data on the composition of hiring decision-makers, and (3) a measure of customer bias. We 

identify the Major League Baseball draft as an ideal empirical setting. Despite its specific 

nature, this market offers the precise variation needed to examine and quantify contributory 
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channels of discrimination. This setup adheres to List's external validity Litmus Test for 

generating novel data: it is exceedingly challenging, if not impossible, to find a more 

appropriate setting, with available data, to test rigorously our multiple channel hypotheses (List, 

2020).  

The empirical analysis uses a combination of proprietary and public data for MLB drafts 

from 2008–2019. Roughly 12,000 players were drafted in this period. The proprietary data 

include scouting evaluations, individual characteristics, and racial self-identification for both 

prospects and scouts. Public sources provide three key supplements. First, Perfect Game USA 

and other databases allow construction of an objective metric of player quality and detailed 

performance histories for about 10,000 prospects. Second, data on players who eventually 

reached MLB rosters enable assignment of racial categories using external sources when self-

reported data are unavailable. Third, information on scouting directors supplies the racial 

composition of those responsible for draft decisions.  

The final data input captures customer preferences. We exploit the Black Lives Matter 

(BLM) protests in June–July 2020 as a natural event revealing fan sentiment. We collect social 

media reactions to MLB teams’ public statements on BLM and use an established classification 

algorithm (Kumar and Pranesh, 2021) to gauge fan attitudes. We also use stadium attendance 

data as an alternative proxy, examining how turnout correlates with racial composition of teams.  

Using Mincer-style models, the analysis yields several findings. First, there is no 

evidence that race reduces the overall likelihood of being drafted. Conditional on player quality, 

African American players are slightly more likely to be selected than white players. Second, 

signing bonuses are broadly similar across racial groups, though conditional on player quality, 

White and Asian players sometimes receive slightly lower bonuses.  

However, the aggregate patterns mask strong channel-specific effects. When fan 

sentiment is introduced, drafting patterns change: teams appear less likely to select African 

American players early in the draft when fan bias is high, but this effect is reduced in later 

rounds. The interpretation is that early-round selections receive more attention and therefore 

teams weigh customer preferences more heavily.  

A separate channel emerges in late rounds. Conditional on player quality, scouting 

directors are substantially more likely to draft players of their own racial group in rounds 26– 

40, where public scrutiny is minimal and prospects have a low chance of reaching the majors. 

This suggests homophily among decision-makers becomes visible when stakes are low.  
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The economic implications also differ by channel. Catering to customer bias appears 

costly: a one-standard-deviation increase in measured fan bias is associated with teams selecting 

players whose expected value is roughly $1 million lower. In contrast, homophily among scouts 

does not impose large financial costs because the affected selections involve long-shot 

prospects.  

The broader lessons extend beyond baseball. First, relying on aggregated data risks 

obscuring important tensions between internal and external biases—especially when customer 

and managerial preferences diverge across different decision margins. Second, discrimination 

responds to relative prices: organizations cater to customer preferences when public stakes are 

high, whereas internal preferences surface when such pressures diminish. Finally, for policy 

design, identifying which channel drives discriminatory outcomes is essential. The study 

provides a framework for modeling and empirically separating these channels and illustrates 

how economic theory can guide selection of appropriate empirical settings for such analysis.  
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Introduction 

Despite growing awareness, racial discrimination remains a persistent issue. A central 

challenge in the economic literature is to identify subtle forms of bias and to distinguish taste-

based from statistical discrimination (Becker, 1971), particularly in real-world settings where 

decision-makers face uncertainty and may be unaware of their own implicit biases (Bertrand & 

Duflo, 2017). This difficulty arises across several markets, including housing, credit, and labor. 

In labor markets in particular, productivity is often imperfectly observed ex ante, making it 

difficult to disentangle prejudice from rational responses to informational asymmetries.  

Following Becker (1971), discrimination is defined as a difference in pay between 

equally productive workers. Identifying such differences empirically therefore requires settings 

in which productivity can be observed with sufficient precision.  

Professional sports offer a uniquely informative setting because individual productivity 

is highly visible and objectively measurable. Prior research has exploited sports-related markets 

to study discrimination in competitive environments. For example, List (2004) uses transactions 

in the baseball card market to identify discriminatory behavior in real trading environments. 

Principe and Van Ours (2022) show that, controlling for statistical performance, Black players 

receive lower subjective ratings from sports journalists in Italy. By contrast, Bryson and 

Chevalier (2015) find no evidence of racial taste in prices in English Fantasy Football, where 

prices are centrally set.  

We build on Becker’s (1971) framework by showing that even in the absence of price 

discrimination, heterogeneous preferences may still be detectable through allocation patterns.  

Institutional Setting and Data  

Fantasy Football is a competitive online game in which participants are given a virtual 

budget to assemble a squad of real-world players and earn points based on those players’ actual 

on-field performance. Participants therefore make recruitment decisions under budget 

constraints, evaluating players based on expected productivity (fantasy points). In this sense, 
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the game closely resembles a labor market: participants act as employers who compete for 

workers, and the demand and cost of a given worker increase with perceived productivity.  

Importantly, both past performance statistics and the scoring rules that translate 

performance into points are fully transparent. This high level of information substantially 

reduces uncertainty about productivity, making Fantasy Football a particularly suitable setting 

to isolate and examine taste-based racial preferences.  

We focus on the Italian Fantasy Football platform (Fantacalcio), analyzing a unique 

dataset comprising more than 3 million player–league–season observations across three 

seasons.  

Empirical Strategy  

First, we estimate OLS models to test whether Black players receive lower auction 

prices than comparable non-Black players, conditional on detailed and fully observable 

performance measures.  

Second, we exploit a distinctive feature of Fantacalcio: unlike English Fantasy Football 

(Bryson & Chevalier, 2015), where player prices are set by the platform, teams are formed 

through auctions within private leagues of 6–12 participants. Players are allocated to the highest 

bidder, and prices emerge endogenously from competition among participants, closely 

mirroring labor markets in which firms bid for workers and wages are determined through 

market interaction. This auction structure allows us to study not only prices but also allocation 

patterns within each market.  

For each league, we measure the dispersion in the share of Black players across teams. 

To establish a benchmark, we randomly reassign players’ skin tone labels within position and 

league (without replacement) and run Monte Carlo simulations to generate the level of 

dispersion expected under random allocation. Under indifference to skin tone, observed 

dispersion should match this benchmark. By contrast, excess dispersion indicates that some 

teams systematically select relatively more Black players while others select fewer, revealing 

heterogeneity in preferences and suggesting that skin tone influences evaluations.  

Results  

We find no evidence of price discrimination: conditional on performance, Black and 

non-Black players receive statistically indistinguishable auction prices.  

However, allocation patterns exhibit substantial excess dispersion relative to random 

assignment. The variance in the share of Black players across teams is approximately 19% 
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higher than the random benchmark, a pattern that is stable across seasons and robust to stricter 

reshuffling constraints. Placebo tests using irrelevant attributes (e.g., odd versus even day of 

birth) confirm that the result is not mechanically generated by the auction structure.  

Discussion and Conclusion  

Our findings suggest that market competition may eliminate aggregate price 

discrimination when a sufficient share of participants is non-discriminatory (Becker, 1971), 

even if some individuals hold discriminatory preferences. However, allocation patterns reveal 

persistent heterogeneity in racial preferences at the individual level. Even in highly transparent 

and information-rich environments, discriminatory tastes can shape hiring decisions without 

affecting equilibrium prices.  

These results help reconcile previous evidence from different settings. Preferences may 

emerge when decisions are individual and low-cost, as in media evaluations (Principe & Van 

Ours, 2022), and disappear when decisions involve immediate competitive costs or are 

disciplined by market forces, such as in hiring or wage-setting contexts (Bryson & Chevalier, 

2015; Principe & Van Ours, 2022). However, they may still persist and become visible in 

allocation patterns, as shown in this study.  

More broadly, our findings highlight how markets may eliminate price discrimination 

while still revealing underlying preferences through allocation patterns, offering new insights 

at the intersection of discrimination, market design, and economic psychology.  
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Introduction 

A large body of research in sports economics has examined racial bias in labor market 

outcomes, particularly focusing on wage differentials. Szymanski (2000) showed that English 

football clubs with a higher proportion of Black players performed better than clubs with a 

lower proportion, despite having similar wage bills, consistent with a taste-based discrimination 

framework (Becker, 1971). Gius & Johnson (2000) analyzed NFL wages and reported that 

White players earned about 10% less than African-American players. More recently, Gregory-

Smith et al. (2025) showed that, in recent years, there are no wage differences in the NFL 

conditional on position and productivity; however, differences remain in retention rates across 

players of different skin tones after contract expiration. Principe & van Ours (2022) analyzed 

the Italian Serie A and found no wage differences once performance was statistically controlled; 

however, they documented that journalists' ratings are biased against Black players.  

Taken together, these results suggest that differences in how performance is evaluated 

and perceived may still be related to skin tone. Surprisingly, to the best of our knowledge, no 

study has analyzed whether such discrepancies exist in the European football transfer market 

through transfer fees. Transfer fees are particularly informative, as they reflect both 

performance evaluations and expectations about future performance.  

At the same time, a growing literature relies on Transfermarkt (TM) market values as 

proxies for player valuation. These values are crowd-based, combining user input with expert 

moderation, and have been shown to be strong predictors of salaries, transfer fees, and team 

strength (e.g., Müller et al., 2017; Peeters, 2018; Prockl & Frick, 2018). However, recent 

evidence by Coates & Parshakov (2022) suggests that, while relatively accurate, TM valuations 

are not unbiased: they tend to overestimate low-value players and underestimate high-value 

players. This leaves open the question of whether other sources of bias—such as racial bias—

may also be present in these crowd-based market value estimates.  

This paper contributes to the literature by addressing these two gaps. Specifically, it 

investigates: (i) whether racial differences exist in actual transfer fees after controlling for 
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performance and estimated market values, and (ii) if such differences are found, whether they 

originate from crowd-based valuations (Transfermarkt) or from clubs’ decisions in the transfer 

market.  

Data and Method 

We construct a novel dataset by combining transfer information from Transfermarkt 

with detailed performance metrics from WhoScored. The dataset covers ten seasons (2015/16–

2024/25) across the top ten European football leagues.   

The transfer data includes fees, contract characteristics, player demographics, and 

market value estimates. The initial sample comprises more than 16,000 transfers (excluding 

loans). We restrict the sample to observations with positive transfer fees and available market 

values and exclude goalkeepers due to their distinct performance metrics. The final estimation 

sample contains approximately 7,400 transfers.  

We complement these data with player-level performance information from 

WhoScored, which provides detailed season-level statistics. Our primary performance measure 

is the aggregate WhoScored rating (ranging from 1 to 10), an algorithmically constructed index 

capturing overall player performance across multiple dimensions of play.  

This measure has been widely used as a holistic proxy for performance (e.g., Principe & van 

Ours, 2022). For robustness, we also include additional performance variables such as minutes 

played, goals, assists, pass success rate, aerial duels won, and number of Man of the Match 

awards. The final dataset is obtained by merging the two sources, allowing us to observe both 

pre- and post-transfer performance.  

Skin tone is measured using the FairFace classification algorithm (Karkkainen & Joo, 

2021), applied to player profile images from Transfermarkt. We construct a dummy variable 

that equals 1 if the player is classified as “Black” and 0 otherwise. To assess measurement 

validity, we compare model predictions with human-coded classifications on a subsample of 

images and find high agreement.  

Our empirical strategy relies on a series of OLS regressions. The baseline specification 

examines whether transfer fees deviate systematically from market values as a function of skin 

tone, conditional on performance and player characteristics. To disentangle the sources of 

potential differences, we separately regress Transfermarkt market values and transfer fees on 

pre-transfer performance to determine whether the effect stems from crowd-based valuations or 
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club decisions. Finally, we examine whether skin tone predicts post-transfer performance to 

assess whether any observed price differences reflect bias or unobserved productivity.  

Results 

We find that skin tone significantly predicts the difference between market values and 

actual transfer fees. Black players with similar prior performance and estimated market value 

are transferred for fees that are, on average, approximately 7.5% higher than those of 

comparable non-Black players. This effect is robust across a wide range of specifications and 

control variables.  

Importantly, we find no evidence that Transfermarkt market values differ systematically 

by skin tone, conditional on performance and controls. This suggests that crowd-based 

valuations do not exhibit racial bias in this context.  

In contrast, transfer fees are significantly higher for Black players relative to non-Black players 

with comparable characteristics. The estimated premium is around 7%, corresponding to 

approximately €1 million on average.  

Examining post-transfer outcomes, we find that Black players do not outperform 

comparable players after the transfer. Conversely, conditional on transfer fees and standard 

fixed effects, they perform slightly worse in their first season. This is consistent with the 

interpretation that the observed premium reflects bias rather than superior expected 

performance.  

Discussion and Interpretation 

This paper provides novel evidence on racial differences in player valuation in European 

football. Taken together, the results suggest a systematic bias in the transfer market. 

Interestingly, this bias manifests as a premium: Black players are transferred at higher fees than 

similarly performing non-Black players. This premium is not observed in Transfermarkt 

valuations and cannot be explained by post-transfer performance, pointing to clubs’ decision-

making as the likely source of this bias.  

Several mechanisms may explain this pattern, although they remain speculative. One 

possibility is heuristic-based evaluation, whereby clubs rely on stereotypes (e.g., regarding 

physical attributes) that lead to systematically higher valuations. Another explanation is 

overcorrection, with clubs, consciously or unconsciously, accepting higher fees to avoid 

appearing discriminatory. Additionally, the premium may reflect unobserved investment costs, 
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as Black players may be more likely to have undergone international migration and 

development pathways that are not fully captured by observable performance metrics.  
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Introduction  

France’s top football division, Ligue 1, is typically regarded as one of the elite top five 

leagues within Europe. However, declining broadcast revenues and financial failures at some 

large Ligue 1 clubs (Bordeaux, Lyon) mean that this status is under threat. Given the present 

parlous financial state of French football, it is vital that clubs manage player contracts and 

salaries efficiently (Feuillet et al. 2024). This background prompts our empirical analysis of 

salary determination of players appearing in Ligue 1.  

Similar to other top European leagues, Ligue 1 is characterised by a high share of foreign 

players. According to Transfermarkt, in the 2025/26 season the share of foreign-born players in 

Ligue 1 was 63 per cent, with 304 registered players out of 481. This is despite work permit 

conditions and a regulation specifying a maximum of four players who are not nationals of an 

EU country, the European Economic Area or countries without an association or cooperation 

agreement with the EU.   

Within this context of multinational composition of playing squads, we empirically assess 

whether particular nationality groups in Ligue 1 receive salary premia or penalties, after 

controlling for player characteristics and player performances. From previous literature on other 

leagues, Bryson et al. (2014) found evidence of salary premia for non-Italian migrant players 

in Italy’s Serie A. Farnell et al. (2024) estimated a salary premium for South American players 

in the English Premier League and Italy’s Serie A.   

Model and data  

We estimate nationality effects on basic pay, before bonuses, for players in Ligue 1 

covering seasons 2018/19 to 2024/25 but excluding seasons 2020/21 and 2021/22, where salary 

determination was disrupted by the Covid pandemic. We categorise players into broad 
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nationality groups based on continent of origin and national team affiliation. We are particularly 

interested in a possible salary penalty for players from French-speaking African countries such 

as Côte D’Ivoire, Mali and Senegal, as these are strong sources of supply of migrant players 

into Ligue 1. We define French-speaking country as any African country where French is the 

official language. There are potential positive and negative effects from entry of players from 

this group into Ligue 1. On the one hand, familiarity with French language might make it easier 

for African players to be assimilated into Ligue 1 teams. On the other hand, players from 

French-speaking African countries, might be viewed as risky prospects as less is known about 

their recent and future productivity. It is also possible that players from French-speaking African 

countries are ‘exploited’ in the economic sense of pay less than marginal revenue product.   

We estimate wage equations following literature on various football leagues (see Frick, 2006 

on German Bundesliga, Bryson et al., 2014 on Italy Serie A, Carrieri et al. < 2018 on Serie A; 

Scarfe et al, 2021, on Major League Soccer; Farnell et al, 2024 on Italy and England). Our 

baseline equation for estimation is  

Log wage = β0 +X1´β1 + X2´β2  + Position effects + Season fixed effects + Team fixed effects + 

Nationality effects  

In this equation, X1 is a vector of player characteristics with associated coefficients. These 

include player age and its square, career experience in top five and other leagues, minutes 

played in previous season, whether a player has changed teams between seasons and an 

indicator for appearances with the player’s chosen national team. X2 is a vector of performance 

metrics taken from season prior to the player’s recorded salary.   

To estimate this wage equation, we matched player salary data from www.capology .com to  

previous season performance metrics from www.fbref.com. Capology is now a recognised 

source of player salaries worldwide. For Ligue 1, we obtained a subset of salaries published 

annually by L’Equipe magazine. The correlation coefficient between salaries from L’Equipe 

and Capology was 0.91, giving confidence in the Capology source. For estimation, we imposed 

an appearance filter of 450 minutes minimum playing time in a season to rule out spurious 

observation on player performance. We also omit goalkeepers as these have different 

performance metrics to outfield players. Our matching procedure delivers a sample size of 

1,346.   

Results  

Our ordinary least squares results are shown in the table below.  Our control variables 

perform very much as expected. The effect of age on salary reveals a turning point at 28.7 years 

http://www.fbref.com/
http://www.fbref.com/


 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 66   |   287 

old, in line with literature findings of peak productivity between 28 and 31. Experience and 

minutes played in top five leagues have stronger effects than for other leagues. Players who 

switch teams earn more and players who have appeared for their national teams generate a 

salary premium. From the performance metrics, players are rewarded primarily for progressive, 

attacking play. Significant effects are found for expected goals, distance of forward passes, shot 

creating actions as well as pass completion rates. Defensive metrics such as tackles, blocks and 

interceptions do not affect salary significantly. These results on performance are in line with 

those of Butler et al. (2024) and Farnell et al. (2024) for English Premier League and Serie A.  

To show nationality effects on player pay, we experimented with various continent categories.  

We found no evidence of a significant salary premium for South American players or for non-

French European players relative to French players. Our main finding is an 11 per cent salary 

penalty for players from French-speaking African countries. To emphasise, this is a salary 

reduction after controlling for player characteristics including career experience and recent 

minutes played and after controlling for player performances and fixed contracted team effects. 

It appears that players in Ligue 1 from French-speaking African countries are being paid less 

than their counterparts from France, rest of Europe and South America. Moreover, this salary 

penalty does not apply for players from North Africa comprising Algeria, Morocco and Tunisia. 

Players from countries outside of Europe, French-speaking Africa, North Africa and   South 

America also receive a salary penalty although this is imprecisely estimated. We also find that 

French African players who switch national team allegiance from France to a French-speaking 

African country get a separate salary penalty of 30 per cent although this is based on a small 

sample size.   

As with other European leagues, the player labour market in Ligue 1 features a highly skewed 

salary distribution, largely influenced by the presence of superstars at Paris Saint Germain. We 

test for the presence of nationality effects throughout the salary distribution using unconditional 

quantile regression pioneered by Carrrieri etl (2018) for Serie A. We find no evidence of a 

penalty for players from French-speaking African countries at the 10th or 25th percentile. 

Significant negative effects are found at median and above. Hence, it is primarily established 

star elite players from French Africa in the upper part of the wage distribution, rather than 

youngsters, who suffer a wage penalty according to our results.      
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OLS regression results. Dependent variable is log real pay  

 

Variable  Coefficient (t statistic)  

Age  0.284 (5.48)  

Age squared/100  -0.495 (5.21)  

Appearances in top 5 leagues/100  0.210 (6.53)  

Played in Champions League  0.146 (2.79)  

Number of foreign leagues played in  0.102 (5.03)  

Minutes previous season top 5 leagues  0.148 (6.08)  

Minutes previous season other leagues   0.085 (0.82)  

National team  0.179 (7.68)  

Change team  0.121 (2.86)  

Expected goals/90 minutes  1.163 (4.69)  

Progressive distance of passes per 90 

minutes/100  

0.105 (3.61)  

Pass completion rate  0.148 (3.42)  

Shot creating actions per 90 minutes  0.053 (2.67)  

French African country  -0.123 (1.98)  

Other country not Europe (Europe omitted)  -0.099 (1.26)  

Change nationality  -0.358 (2.02)  

Forward  0.241 (2.79)  

Midfield  0.135 (2.44)  

R squared (adjusted)  0.68  

N  1346  
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Introduction  

This paper examines the short-run impacts of the 2026 Milan Cortina Winter Olympics 

on hotel market performance across northern Italy, with a focus on average daily rate (ADR) 

and occupancy in the Milan urban market and the Cortina alpine market.  

Theoretical Framework  

Mega-events such as the Olympic Games generate concentrated, predictable surges in 

visitor demand that create natural quasi-experiments for studying hotel market dynamics. The 

literature on Summer Olympics and FIFA World Cup host cities documents heterogeneous 

effects on hotel prices and occupancy, with outcomes shaped by local supply conditions, the 

geographic distribution of events, and the magnitude of pre-event capacity investment (Baade 

& Matheson, 2016; Feddersen & Maennig, 2013). The Winter Olympics has received 

comparatively less attention, in part because host cities tend to be smaller and more supply-

constrained, limiting the generalizability of findings across events.  

The 2026 Milan Cortina Winter Olympics offers an unusually rich setting for examining 

these questions. Unlike prior Winter Games concentrated in a single metropolitan area, the 2026 

edition distributes events across four geographically distinct clusters: Milan (ice-based events 

and ceremonies), Valtellina (freestyle skiing and snowboard), Cortina d'Ampezzo (alpine 

skiing, curling, and sliding sports), and Val di Fiemme (ski jumping and cross-country skiing). 

This multi-cluster structure implies that treatment intensity, the exposure of local hotel markets 

to Olympic demand, varies meaningfully across submarkets, enabling comparison of market 

responses under different supply and demand conditions.  

This paper focuses on two primary treated markets: the Milan urban hotel market and 

the Italy Northeast Mountains submarket centered on Cortina d'Ampezzo. These markets 

represent contrasting contexts: Milan is a large, relatively elastic urban market with diverse 

demand drivers; Cortina is a small, supply-constrained alpine resort already operating near 

capacity during the winter ski season. The central aim is to estimate causal effects of Olympic 
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demand on ADR and occupancy in each market, and to characterize how local supply conditions 

shape those effects.  

Methodology  

We employ the synthetic control method (Abadie & Gardeazabal, 2003; Abadie et al., 

2010) to estimate the causal impact of the 2026 Winter Olympics on hotel market performance 

in Milan and Cortina. The synthetic control estimator constructs a weighted combination of 

untreated comparison markets whose pre-treatment ADR and occupancy trajectories closely 

match those of the treated market. The counterfactual post-treatment trajectory of this synthetic 

control is then compared to the observed trajectory of the treated market, with the difference 

interpreted as the treatment effect.  

The data is sourced from CoStar, which provides monthly observations on ADR and 

occupancy at the submarket level for Italy. The pre-treatment matching period spans at least 36 

months prior to the Games window to ensure adequate characterization of seasonal demand 

patterns in both markets.  

A key challenge of the study is the difficulty of constructing a clean donor pool for 

Italian hotel markets, given the geographic diffusion of Olympic tourism and the absence of 

purely untreated markets in northern Italy since some Olympic tourists would likely visit cities 

such as Florence and Venice. The primary donor pool for synthetic control construction consists 

of southern Italian city markets, Naples, Bari, Palermo, and Catania, selected on the grounds 

that they are geographically remote from any Olympic event cluster, face negligible risk of 

Olympic tourist spillover, and have established CoStar market coverage. Rome and Florence 

are treated as secondary donor pool candidates, with their inclusion subject to robustness checks 

given the possibility of diffuse Olympic tourism spillover to those destinations and the 2025 

Jubilee Year. Non-Italian alpine markets in Austria and Switzerland will also be included as 

additional donor pool members to improve pre-treatment fit on seasonal patterns, particularly 

for the Cortina market.  

The robustness of estimated treatment effects to alternative donor pool specifications is 

examined explicitly. Placebo tests, applying the synthetic control estimator to each untreated 

donor pool market in turn, are used to construct an empirical distribution of null effects against 

which to benchmark the estimated treatment effects for Milan and Cortina. Pre-treatment root 

mean squared prediction error (RMSPE) is used as a diagnostic for the quality of the synthetic 

control fit, and treated markets with poor pre-treatment fit are not interpreted causally.  
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A further identification concern is the potential for compositional effects in the Cortina 

market, where Olympic demand may displace lower-price inventory and inflate measured ADR 

independently of any price-level effect. Where submarket-level data permit, we examine ADR 

effects separately by property tier to assess the magnitude of this concern.  

Results  

  Formal synthetic control estimates are pending completion of the donor pool 

construction and pre-treatment matching. Preliminary descriptive evidence suggests that the 

Games generated economically meaningful effects on both ADR and occupancy in Milan, 

consistent with a large demand shock in an urban market with moderate supply elasticity. In 

Cortina, the dominant effect appears to be on ADR rather than occupancy, consistent with a 

supply-constrained alpine market operating near seasonal capacity limits and adjusting 

primarily on the price margin.  

  

  

  

 

 

  



 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 73   |   287 

The local Olympic Effect : French Consumer Expenditure, Mobility and Displacement 

Effects of the Paris 2024 Games 

Quentin Durand1, David Bounie2, Youssouf Camara3, & John W. Galbraith4  

1,2CREST, CNRS, Télécom Paris, Institut Polytechnique de Paris; 3,4McGill University 

E-mail of submitting author: quentin.durand@telecom-paris.fr 

 

Introduction 

The hosting of major international events, of which the Olympic Games are the leading 

example, is often presumed to bring economic benefits to the host country, region or city. Yet 

empirical studies using official economic data, typically aggregated at national or regional 

levels and measured at low frequency (quarterly or annually), have found little evidence of such 

effects. A critical question nonetheless remains: Can high-frequency, localized data capture 

spatial and temporal effects of an event, possibly including redistributive effects, that are 

obscured in aggregate measures?  

This study addresses this question using transaction-level data from millions of French 

bank cards, to examine the spatial and temporal redistribution of economic activity induced by 

the 2024 Paris Olympic and Paralympic Games. We do not attempt a cost-benefit analysis of 

the Paris Games. Instead, we study the movements of individuals and the re-allocation of their 

economic activity, in the Paris region and in other parts of France.   

Literature 

There is a substantial existing literature evaluating the impacts of large-scale sporting 

events. Most such empirical studies have exploited data aggregated at the national level, 

tracking changes in GDP (Rose and Spiegel, 2011; Brückner and Pappa, 2015). Firgo (2021) 

investigated the causal effects of hosting the Olympic Games on regional GDP per capita by 

using finalists in the Olympic bid process as the counterfactual for Olympic host regions. The 

present study complements this evaluative literature, providing results at an urban and regional 

level, as well as temporal detail missing in the aggregate data.  

Our Approach 

  The high-frequency transaction data allow us to track consumption spending at an 

exceptionally granular spatial scale, at the municipality level, a methodological advance in the 

study of large-scale events’ economic impacts. We also exploit these individual-level, 

geolocated transaction data to quantify intra-regional mobility patterns. By tracking daily 



 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 74   |   287 

transactions across 5,403 French municipalities, the precise geocoding of transactions allows 

us to map the relocation of domestic consumers, distinguishing between Parisian residents and 

visitors from other French regions, and relate these movements to municipality-level 

expenditure changes. Our focus on disaggregated domestic behavior thus provides a 

microfounded complement to existing macro-level evaluations of mega-event impacts. We take 

advantage of the fine temporal resolution of our data to extend the analysis beyond the Olympic 

Games, examining intertemporal changes in consumption and mobility patterns not only during 

the Olympics but also throughout the overlooked Paralympic Games. This allows us to conduct 

a comparative assessment of the distinct economic impacts of these two events across the weeks 

before, during, and after the Games. By doing so, we capture anticipation effects, dynamic 

adjustments, and post-event equilibration at a weekly scale, a level of detail absent in prior 

literature.  

Data 

  We obtain data on the in-person card transactions of French cardholders from the 

Groupement des Cartes Bancaires CB, one of the largest associations of financial institutions 

in France. These data have an exceptional degree of coverage of transactions, allowing us to 

observe a significant proportion of all consumer expenditure in France. The dataset used in this 

study comprises approximately 6.4 billion transactions, totaling roughly €230 billion in value. 

These transactions were conducted across 5,403 municipalities in France, including Paris, 

during the years 2023 and 2024. To analyze geographic expenditure patterns, we focus 

exclusively on in-person transactions at physical points of sale, excluding online transactions.  

The data are aggregated at the daily and municipal levels.  

Methodology 

  We adopt a comparative approach, applying a consistent DiD framework across three 

key geographic zones: the city of Paris, the surrounding area of Ile-de-France excluding Paris, 

and the rest of France as a reference. This strategy allows us to highlight differential dynamics 

among these areas. The estimated coefficients should therefore be interpreted as indicators of 

relative trends, revealing the relative magnitude of shocks, the timing of adjustments (e.g., 

anticipation effects, event-period disruptions, and post-event recovery), and sectoral 

heterogeneities. In this way, we provide an unusually fine-grained analysis of the responses of 

French residents in terms of retail expenditures, physical presence, and mobility, and we can 

explore questions concerning differential urban and regional impacts.  
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Results 

The results reveal striking spatial and temporal heterogeneity: while central Paris 

experienced a significant decline in consumer spending (with transaction values falling relative 

to 2023), surrounding areas in Ile-de-France saw a 2.6% consumption increase, indicating a 

clear redistribution of economic activity. We document pronounced crowding-out effects in 

Paris, where non-resident domestic tourists reduced their presence by 7.2% during the 

Olympics, alongside crowding-in effects in peripheral regions, as Parisians relocated 

consumption to Ilede-France suburbs and coastal areas. We observe that the Olympic and 

Paralympic Games produced distinct economic dynamics: the Olympics generated mixed but 

locally positive effects in suburbs (e.g., +2.6% consumption growth), while the Paralympics 

were associated with uniformly negative effects across the region. Sectoral heterogeneity of 

domestic expenditure further underscores this complexity: the food and beverage sector in Paris 

thrived during the Olympics (+8% transaction value) but declined sharply post-Games (-19%), 

while the accommodation sector faced severe declines during the Olympics (-36%) followed 

by a rebound. Weekly event-study analyses reveal that pre-Games disruptions began three 

weeks before the Olympics, with Parisian activity declining sharply, while surrounding regions 

absorbed displaced demand. Rather than uniform gains or losses, we observe spatial divergence 

within metropolitan areas: central Paris experienced declines in consumer activity, while 

surrounding Ile-de-France areas saw increases. This redistribution, rather than net creation or 

destruction, of economic activity underscores the need for regionally coordinated planning, and 

for an appreciation by policymakers of the potential for local and regional spillover effects.  

Conclusion 

The present study attempts to evaluate the impact of “Paris 2024” using individual card 

transaction data, allowing us to examine individuals’ economic activity and movements, in Paris 

and the surrounding region, before, during and after the Olympic and Paralympic Games of the 

summer of 2024. We see periods of substantial reduction in economic activity in Paris itself, 

together with evidence that much of this activity was not lost but instead shifted to the 

surrounding Ile-de-France region. By examining the locations of in-person card transactions, 

together with an attribution of a home location, we are also able to estimate movements of Paris 

residents to other regions and of residents of other regions into Paris. These results suggest 

substantial movements of Paris residents to areas outside, but nearby, the Paris region during 
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the Games, as well as reductions in the number of non-Parisian French cardholders who were 

active in the Paris region during this period.  
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Introduction  

Major international sport governing bodies, such as UEFA, FIFA, and the IOC, generate 

a significant portion of their revenue from mega-events. For instance, UEFA's total revenue rose 

to €6.78 billion in the 2023/24 financial year, with the UEFA EURO 2024 alone contributing 

€2.50 billion (UEFA, 2026). While these organizations are technically nonprofits, there are 

strong incentives to maximize revenue for redistribution and reinvestment into the sport (UEFA, 

2025). However, they must also maintain political support and a reputation for accessibility 

(Gill et al., 2019; Richau et al., 2019, ensuring that football remains "for all" and fosters social 

participation. As a result, ticket pricing tries to balance financial maximization and social 

inclusivity (IOC, 2025; Solanellas et al., 2022).   

The purpose of the present study is to understand how the national resident population 

that hosts a major sporting event, UEFA EURO 2024, perceives the ticket price. More 

specifically, we ask two questions. First, “Which reference prices shape residents’ perceptions 

of ticket prices and total costs of a stadium visit at the UEFA EURO 2024?” Second, “Which 

type of ticket price of the local Football Bundesliga team shapes price perceptions in relation to 

the UEFA EURO 2024?”  

Theoretical Foundation and Literature Review  

Price perception is a subjective interpretation rather than a reflection of objective cost 

(Jacoby & Olson, 1976; Monroe, 1973). According to prospect theory, consumers do not 

evaluate prices in isolation. Rather, these prices are evaluated against a psychologically salient 

benchmark known as a reference price. Outcomes are ordered as gains or losses relative to these 

points (Dickson & Sawyer, 1990; Kahneman & Tversky, 1979). In sports, this point is 

particularly relevant because tickets are often purchased under emotional involvement and 

limited comparability. Thus, they are likely to rely on important benchmarks to decide whether 

a price feels acceptable or excessive (Shapiro et al., 2016).  For sport, the formation of these 

benchmarks may come not only from the observed ticket price itself but also from the contextual 
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price environment in which that ticket is embedded (Helson, 1964; Monroe, 1973). 

Furthermore, benchmarks may come for consumers comparing a target price with the 

distribution of ticket price categories in which they can choose the price that they would 

purchase to attend an event. Prior research looking at ticket price dispersion shows impacts on 

attendance but not an impact on revenue (Soebbing & Watanabe, 2014; Soebbing et al., 2017).  

  For the present study, we look at three specific reference points. The first is an 

individual’s budget constraint. An individual's budget constraint significantly impacts their 

price perceptions by acting as a strict "expenditure cap" that defines the feasibility of a purchase, 

rather than merely adjusting the desirability of a product. These constraints, often shaped by 

fixed monthly commitments such as housing and childcare, effectively curtail a consumer's 

ability to even consider options above a certain price threshold. When a price exceeds this latent 

budget, the perceived value drops sharply toward zero because the item is no longer seen as a 

viable choice, regardless of its features (Pachali et al, 2023).  

  The second is other living constraints, such as living costs, which can be defined as the 

monetary resources required to maintain a given standard of living (Pollak, 1989; Triplett, 

2001). In different regions, consumers may face different purchasing conditions even with 

similar levels of incomes. Therefore, differences in local price environments matter because 

consumers face systematically different purchasing conditions across regions, even when 

nominal incomes are identical. Within sport, there has been discussion and research looking at 

issues such as reference prices, fairness in ticket price, and dynamic demand pricing (e.g., 

Courty, 2015). Within this literature, understanding the differences across regions adds an 

important contextual layer that may help explain why identical ticket prices are perceived 

differently across consumers and places. In Germany, for example, studies document substantial 

regional price differences at the district level, with housing costs acting as a major driver of 

local price variation (Roos, 2006; Weinand & von Auer, 2020).  

  The third constraint could be with the local football team ticket price. Clubs do face 

uncertainty in pricing single and season tickets well in advance of the event itself (Humphreys 

& Soebbing, 2012). However, these ticket prices still reflect several local market conditions. As 

a result, fans who are looking to attend a sporting event may use the local price as a direct 

reference price to the price of the other sporting event. Thus, these local prices (both for seats 

and for concessions and other ancillary goods) may serve as reference prices that would explain 

people’s perceptions of other events in the same sport.    



 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 79   |   287 

Collectively, research on sport ticket pricing suggests that reference ticket prices matter 

but neglects direct comparisons of the suitability of alternative reference prices.  

Existing research focused on the rough distinction between memory-based internal reference 

prices and given external reference prices. In the present study, the role of competing reference 

price measures for price perceptions is studied within the context of the UEFA EURO 2024 

football tournament.  

Methods and Preliminary Results  

  To answer the research questions, a survey was conducted between April 26, 2024, and 

May 26, 2024, within Germany. The target was to sample at least 500 adult respondents per 

Germany Host City and at least 5,000 adult residents from the rest of Germany. Sampling across 

the Host Cities and the rest of the federal state ensured quotas were met according to gender, 

age, and share of people with a migration background. The final sample includes 11,428 

participants.  

  The present study includes two dependent variables. The first variable looks at 

participants’ perception of the ticket price and whether they believe the ticket prices are 

affordable to them. The second extends beyond the ticket price to look at participants’ 

perception of the total costs to attend a match at the stadium. Similar, the survey question that 

is posed asks if the costs of attending the game are affordable to them. Both variables are 

measured on a 5-point Likert scale (from 1=totally disagree to 5=totally agree).  

  To understand these perceptions, the study looks at several reference prices. The first is 

a person’s budget constraint measured by their personal monthly net income. The second price 

is the cost of living in their region of Germany which is captured by a regional price index. The 

third reference price is the ticket prices of the participant’s local Football Bundesliga Team (first 

and second division) measured by both several ticket prices and common concession prices. 

Finally, the regression models control for gender, age, migration, education, number of children 

in the household, and if the participant has a disability. 

Regression models were estimated. Preliminary results indicate that a person’s monthly 

budget along with some single and season ticket price impact an individual’s perception of 

ticket prices and the overall cost of attending a UEFA EURA 2024 game in the stadium. For 

example, we preliminarily find that the cheapest season ticket for a seat and the most expensive 

single game seat at the local Bundesliga team have a positive and statistically significant effect 

on these two price perceptions. In the case of our survey question, this result means the cost of 
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attending UEFA EURO 2024 are affordable to the participants. Overall, the preliminary results 

seem to reflect the balancing act done by organizers to price tickets effectively in these regions 

to attract individuals from all areas of Germany.  
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Literature  

The existing literature clearly shows that managers create value for firms and matter 

substantially for firm productivity (Benson and Shaw, 2025). However, much of the existing 

literature focused on CEOs, and lower-level managers did not receive much attention until 

recently. Emerging evidence indicates that lower-level managers matter for boosting 

subordinate performance, but there is much less conclusive evidence regarding what manager 

traits matter (Hoffman and Stanton, 2025). While it is difficult to precisely forecast the value-

added of a managerial candidate in many contexts, it is possible to observe and select on 

particular managerial traits, which underscores the economic value of understanding which 

manager traits matter.  

By running a lab experiment, Weidmann et al. (2026) find that managerial performance 

is strongly predicted by the economic decision-making skill, but not by demographic 

characteristics and personality traits. This finding is further verified using the administrative 

store data from a large retail firm. Moreover, the desire to lead is a negative characteristic. While 

this paper makes significant progress in answering this question, the economic decision-making 

skill is not always measurable and may not apply to all kinds of managers. Therefore, many 

other manager traits are still worth investigation.  

A natural characteristic to focus on is a manager’s productivity as a rank-and-file worker. 

One might imagine that the best workers would naturally make the best managers, especially if 

ability within a firm is unidimensional. However, the existing literature find mixed evidence on 

this manager trait. Kim and Makadok (2022) find that National Basketball Association teams 

managed by head coaches who had previously been All-Star NBA players have better 

performance. Analyzing a large number of sales firms, Benson et al. (2019) find that more 

productive sales workers are much more likely to be promoted to managerial roles, but after 

becoming a manager, there is no positive relationship between former productivity as a worker 

and managerial productivity.  



 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 83   |   287 

In addition to individual characteristics of managers, interactions between 

characteristics of managers and workers can also matter. Characteristics like race and gender 

have been examined extensively in other settings, such as teachers/professors-students and 

doctors-patients. In the context of managers, the existing literature examined the importance of 

gender concordance (Cullen and Perez-Truglia, 2023; Fortin et al., 2022), value dissonance 

(Delfino and Espinosa, 2025) and hometown bias (Yonker, 2017; Ahmadi et al., 2022) between 

managers and workers. In professional sports specifically, interactions such as culture diversity 

(Peeters et al., 2021) and racial matching (Mills et al., 2025) has been well studied.  

Empirical Analysis  

This paper analyzes how manager traits affect worker and firm performance, taking 

advantage of manager turnovers in Major League Baseball (MLB). Compiled from the Lahman 

Baseball Database and Baseball Reference, the analysis data set covers 153 MLB seasons from 

1871 to 2023, including 20,731 players and 753 field managers. This novel setting is well suited 

to study the effects of manager traits for a number of reasons. First, team productivity, individual 

characteristics, worker labor supply and productivity, and worker/manager mobility are readily 

observable, which is rarely seen in other labor markets. Second, more than a half of MLB 

managers were MLB players and I can observe their performance as players. Third, manager 

turnovers are common in MLB. The analysis data set contains a total of 1,067 manager 

transitions involving 590 unique managers. Fourth, there is almost no potential (future) 

competition between managers and workers. In some cases, managers might be worried that 

some workers might be promoted due to good work performance and become a future 

competitor.  

I first document the effects of a manager’s productivity as a player. I show that MLB 

managers have a quantitatively meaningful impact on team wins. Then, I test the exogenous 

mobility assumption like in Fenizia (2022), which is a key assumption for identifying unbiased 

manager/worker fixed effects (Kline, 2024), and estimate the incremental impact of managers 

using a value-added model. Lastly, I investigate the correlation between the added value and a 

manager’s productivity as a player. Former MLB players tend to become good managers, but 

good players do not necessarily make good managers. In other words, skills required to succeed 

at the player level are much different from those required to succeed as a manager.  

In the second part of the paper, I evaluate the effects of shared characteristics between 

managers and players. The common characteristics examined in this paper include whether a 
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manager and a player were born in the same hometown, whether they play the same position, 

and whether they are both left-handed pitchers or batters. Coupling manager turnovers with a 

staggered difference-in-differences estimator (Callaway and Sant’Anna, 2021), I am able to 

identify the causal effects of these common characteristics under the parallel trend assumption. 

I find that all these common characteristics have positive effects on player labor supply and 

productivity. Specifically, the effect of same position is the largest and the effect of a shared 

hometown is the smallest. I view these differences as reasonable, because same position and 

both lefties probably involve more than a manager’s favoritism toward a player due to in-group 

bias, but also player human capital gains associated with manager passing down knowledge and 

skills, same position in particular. I also find heterogeneity in treatment effects of common 

characteristics. Results show larger treatment effects for a player who was young when his new 

manager had a common characteristic. These effects can be life-changing for young players, 

because early career shocks can have long-lasting effects on their labor market outcomes 

(Wachter, 2020; Arellano-Bover, 2022; Casas-Arce et al., 2024).  

Contributions  

This paper's contribution is threefold. First, it contributes to the understanding of 

productivity impacts of manager traits on firms and workers (Fortin et al., 2022; Cullen and 

Perez-Truglia, 2023; Delfino and Espinosa, 2025). Regarding a manager’s productivity as a 

worker, I find evidence at odds with Kim and Makadok (2022) but consistent with Benson et 

al. (2019), that there is no positive correlation between this manager trait and manager quality.  

It is a significant contribution to the literature, as there is relatively little hard evidence on this  

(Hoffman and Stanton, 2025). With respect to common characteristics, this paper complements 

a prior study by investigating a different hierarchical level of interactions at workplace (Peeters 

et al., 2020). My findings imply that a manager can boost worker productivity if they share 

common characteristics in their skill sets.   

Second, this paper contributes to the literature on in-group bias, a pattern of favoring 

members of one's in-group over out-group members. It complements prior research (Eren, 2023; 

Jannati et al., 2025), by providing suggestive evidence that MLB managers might not only 

overrate in-group players but also favor them by giving them better playing opportunities.   

Finally, this paper contributes to the literature on predicting and selecting baseball 

managers (Singell, 1993; Smart and Wolfe, 2003; Smart et al., 2008; Peeters et al., 2020; 

Crosby, 2021). The primary challenge in this literature is credibly measuring managerial quality. 
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For instance, two related papers use different methods and arrive at different conclusions (Kahn, 

1993; Demiralp et al., 2012), and my method satisfactorily addresses this challenge.   
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The Egyptian Premier League provides a useful setting for studying the effect of 

managerial instability on team performance. Clubs frequently replace coaches both between and 

during seasons, and several clubs have hired more than fifteen managers in fewer than ten 

seasons. This paper asks whether managers make a measurable contribution to team success, or 

whether results are mainly driven by club resources and structural characteristics. It also 

examines whether club ownership affects performance once managerial quality and team 

strength are taken into account.  

Research in corporate economics shows that managers are not interchangeable and can 

affect organizational outcomes in heterogeneous ways (Bertrand & Schoar, 2003; Graham et al., 

2012). Similar arguments appear in sports literature, where managerial turnover, coaching 

quality, and salary differences have been linked to team performance (Fizel & D’Itry, 1997; 

Frick & Simmons, 2008). Within football, prior work has found that managers can have both 

productive and counterproductive effects on team outcomes, especially in leagues with frequent 

coach turnover (Besters et al., 2016; Muehlheusser et al., 2018; Buzzacchi et al., 2021). Given 

the high turnover of coaches in Egypt, this league offers a useful setting to test whether 

managerial effects are economically and statistically meaningful.  

The dataset covers 29 seasons, from 1996/1997 to 2024/2025. The raw sample includes 

55 teams and 261 managers from 33 countries, of whom roughly 38% are non-Egyptian. The 

core unit of analysis is the manager-team spell, defined as the uninterrupted period in which one 

manager coaches the same team. The average spell is approximately 16.5 matches, although 

variation is substantial, ranging from one-match interim appointments to one spell lasting 242 

matches, or about nine seasons.  

To identify manager effects more reliably, two restrictions are imposed. First, the 

Footprint condition requires a spell to last at least half a season, excluding very short 

appointments that are unlikely to reflect stable managerial impact. Second, the Mover Team 

condition requires each team to have at least one manager observed with more than one club, 



 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 87   |   287 

which helps separate team effects from manager effects. After applying these restrictions, the 

final estimation sample includes 47 teams, 128 managers, 763 observations, and 415 spells.  

The empirical model explains team performance using the average number of points 

won per manager-team pair in each half-season. The estimates show clear evidence that 

managers matter, and this result remains robust when controlling for team market value. The 

analysis also ranks individual manager fixed effects. The top-ranked managers display positive 

and statistically significant coefficients relative to the median manager. This pattern is consistent 

with the broader literature showing that managerial ability is heterogeneous and relevant for 

sporting outcomes (Besters et al., 2016; Buzzacchi et al., 2021). At the same time, the gap 

between estimated coefficients and observed average points appears somewhat smaller than in 

parts of the international literature, which may point to specific institutional features of the 

Egyptian league.  

The second part of the paper focuses on club ownership. Egyptian football clubs can be 

grouped into three broad categories: public clubs, institutional clubs, and private clubs. Public 

clubs are fan-based and organized under the authority of the Ministry of Sports, institutional 

clubs are linked to state-owned enterprises or government entities, and private clubs are owned 

by private investors or businesses (Mahmoud, 2023; Rommel, 2021). Baseline regressions 

suggest that public clubs perform better than private clubs, while institutional clubs show 

weaker or inconsistent differences. However, once manager fixed effects and market value are 

included, ownership effects disappear. This implies that ownership category alone does not 

explain team performance once managerial quality and team strength are properly controlled 

for.  

Overall, the paper reaches two main conclusions. First, managers have a real and 

heterogeneous impact on team performance in the Egyptian Premier League, consistent with 

the broader literature on managerial effects in firms and sports (Bertrand & Schoar, 2003; 

Graham et al., 2012; Buzzacchi et al., 2021). Second, the apparent effect of ownership on 

performance is not robust once managerial and team characteristics are taken into account.  
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Introduction 

Professional football is a competitive industry in which within-season replacement of 

managers occurs on a regular basis when results are disappointing. The consequences of 

managerial replacement vary. This paper revisits the causes and consequences of within-season 

managerial replacement using data from the top league of professional football in the 

Netherlands over seven seasons, i.e., from 2018/19 to 2024/25. Over this period, 31 managers 

were dismissed, which implies that on average 25% of managers were replaced within a season. 

The novel element in the analysis is the use of expected points based on expected goals as an 

indicator of performance. 

Causes of Managerial Replacement 

Managers in professional football may be replaced within a season if results are 

disappointing. Recent studies, including Bryson et al. (2021), Flepp and Frank (2021), 

Jedelhauser et al. (2025), and Van Ours (2026), conclude that poor performance may lead to 

managers being replaced, even if this is related to bad luck. In this paper, two measures of 

disappointment are used: (1) Points surprise: the cumulative difference since the start of a 

season between actual points obtained and hypothetical points obtained using bookmaker odds. 

(2) Performance surprise: the cumulative difference since the start of a season between 

expected points based on expected goals and hypothetical points obtained using bookmaker 

odds. Figure 1 shows, for all club-season combinations, the end-of-season values of these two 

indicators, distinguishing between club-seasons with and without managerial replacement. 

When both points surprise and performance surprise are positive, managerial replacements are 

unlikely to occur. When both indicators are negative, quite a few managerial replacements 

occur, but most managerial replacements occur when points surprise is negative and 

performance surprise is positive. 
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Figure 1: End-of-season Points Surprise and Performance Surprise 

 

The data on managerial replacement are analyzed using a Cox proportional hazards model. The 

duration variable is measured in rounds (weeks) of the competition. The duration ends if a 

manager is replaced. If, within a season, there is no managerial replacement, the duration is 

right-censored at 34 weeks (in season 2019/20, the season ended prematurely due to Covid-19 

regulations; in that season, the duration was right-censored at 26 weeks). A Cox proportional 

hazards model is estimated in which the hazard function for club-season i at time t is specified 

as hi(t) = h0(t)exp(γXit)ηi, where h0(t) is the unspecified baseline hazard function, X is a vector 

of covariates representing disappointment, and ηi represents unobserved heterogeneity. 

Furthermore, γ is the vector of parameters, and the unobserved heterogeneity ηi is assumed to 

follow a gamma distribution with mean 1 and variance θ. The parameters are estimated by 

partial likelihood, in which the baseline hazard cancels out due to the proportionality 

assumption (Cox, 1972). Table 1 presents the baseline parameter estimates, showing that, in 

addition to the number of points obtained in the previous three matches, performance surprise 

and points surprise are equally important determinants of managerial replacement. 
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Consequences of Managerial Replacement 

Recent studies on the consequences of managerial replacement include Flepp and Frank 

(2021), Bryson et al. (2024), and Van Ours (2026). A regression-to-the-mean phenomenon is 

often found to occur. In this paper, counterfactual managerial replacements based on points 

surprise and performance surprise are used to establish potential causal effects. To study the 

effects of managerial replacement on team performance more closely, the following equation is 

estimated for the number of points achieved by club i in match j of season k: Nijk = αik +β1Hijk 

+β2Bijk +β3Aijk +νijk where the explanatory variables are H, indicating whether i had a home 

match, and A, which indicates the situation after replacement of the manager; i.e., the variable 

has a value of 0 up to the last match of the old manager and a value of 1 thereafter. Table 2 

shows the parameter estimates. The first column shows that the number of points in a match is 

higher in home matches and after a new manager has started working. The second column shows 

that, for counterfactual replacements, the parameter estimates are very similar. The effects of 

replacements that did not actually occur but could have occurred (since the points and 

performance surprises were about the same as when, in a different season, an actual managerial 

replacement occurred) are comparable. Also for the counterfactual of non-replaced managers, 

there is a positive “effect” on performance. 

Conclusions 

The main conclusions are as follows. First, managerial replacements are more likely to 

occur if performance since the start of a season is disappointing. Second, average performance 

improves after managerial replacement. Third, this improvement is not a causal effect, since 

performance would have improved even without managerial replacement. 
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Introduction 

Although football academies are fundamental building blocks for the long-term 

sustainability of professional clubs, they traditionally operate as cost centers dependent on 

parent club financing (Relvas et al., 2010; Szymanski, 2015), which increases their vulnerability 

to economic fluctuations. While the sport management literature focuses on financial 

sustainability at the club level (Morrow, 2015) and transfer economics, empirical models that 

treat academies as holistic economic value creation systems and test the effects of digital 

transformation using probabilistic methods remain limited.  

This study develops the "Academy 4.0" model, which integrates digital transformation, multi-

layer revenue architecture, and talent value chain optimization, and analyzes the five-year 

probability of financial autonomy using data from 40 European clubs (2015-2025) and a 

50,000-iteration Monte Carlo simulation. The research seeks to answer the following questions: 

(1) How does digital integration transform academy revenue structures? (2) Can revenue 

diversification reduce financial dependency? (3) Can the Academy 4.0 model achieve 

operational self-sufficiency within five years? The study provides a theoretical contribution to 

the digital resource-based view while offering a probabilistic transformation roadmap for club 

executives and policymakers.   

Theoretical Framework and Model  

The Academy 4.0 model integrates three complementary theoretical perspectives: the 

Digital Resource-Based View (Bharadwaj et al., 2013), which positions data, algorithms, and 

platform-based digital assets as strategic resources; Digital Dynamic Capabilities (Warner & 

Wäger, 2019), emphasizing organizations' capacity to sense, seize, and transform digital 

opportunities; and the Platform Ecosystem and Value Network Approach (Peppard & 

Rylander, 2006), which conceptualizes multi-actor value networks where value emerges from 

interactions. This tripartite structure directly relates to the three operational components of the 

Academy 4.0 model:  
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1) Multi-Layer Revenue Architecture: Short-term (camps, facility rental), medium-term 

(digital subscriptions, licensing), and long-term (transfer optimization, sell-on clauses) 

revenues.  

(2) Talent Value Chain: Links the Discovery, Specialization, Optimization, and Professional 

Transition stages to economic outputs.  

(3) Digital Twin Academy: Integrated digital infrastructure including LMS, TRM platform, 

and Financial Performance Dashboard.   

Methodology  

In the first phase of this mixed-methods study, data from 40 European clubs selected 

from England, Spain, Germany, Italy, France, the Netherlands, Portugal, and Croatia—with at 

least 10 years of uninterrupted financial reporting—were analyzed for the 2015-2025 period. 

Clubs were classified into four archetypes based on their academy business models; data were 

obtained from annual reports, UEFA reports, Transfermarkt, and club digital platforms. Key 

variables include: Academy Revenue Ratio, Financial Dependency Ratio (parent club 

funding/academy budget), Digital Revenue Share, and Academy ROI (transfer 

revenue/operating expenses). Additionally, an Academy Orientation Index (0-10) was 

constructed to measure clubs' strategic emphasis on their academies.  

In the second phase, a five-year financial projection was conducted using a 50,000-iteration 

Monte Carlo simulation, with transfer success probability modeled using a Beta distribution 

(Campa, 2022). Results are reported at the 10th, 50th, and 90th percentiles.  

In the third phase, hypotheses were tested using fixed-effects panel regression (N=392). The 

Hausman test confirmed the model (p<0.01); dependent variables are Financial Dependency, 

Academy ROI, and transfer revenues; independent variables are Revenue Diversification Index, 

Digital Integration Level, and Academy Orientation Index. Control variables: club size, league, 

and year. Analyses were conducted using Stata 17.  

Findings  

Descriptive statistics show that academies are on average 67.4% dependent on parent 

club financing, while digital revenue share remains only 6.1%. Clubs in the top quartile of 

digital adoption achieve 1.8 times higher Academy ROI compared to the bottom quartile; their 

digital revenue shares double while financial dependency is 23.3 percentage points lower (all 

comparisons p<0.01).  
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The Monte Carlo simulation projects that in the median scenario, operational self-sufficiency 

(academy revenues/operating expenses) will increase from 24.3% to 81.4% within five years, 

financial dependency will decrease from 68.2% to 18.7%, and digital revenue share will reach 

27.3%. In the optimistic (90th percentile) scenario, these figures are 92.1%, 8.3%, and 34.1%, 

respectively.  

Sensitivity analysis reveals that transfer success probability is the most influential factor on 

financial autonomy (explaining 42% of variance); this is followed by digital revenue growth 

(31%) and cost control (18%).  

Panel regression results confirm all hypotheses: Revenue diversification reduces financial 

dependency (β = -0.324, p<0.01); digital integration increases Academy ROI (β = 0.217, 

p<0.01); academy orientation enhances transfer revenues (β = 0.418, p<0.01).  

Discussion and Conclusion  

This study extends the Digital Resource-Based View to football academies, confirming 

the strategic resource nature of data assets and demonstrating that digitally advanced academies 

achieve 1.8 times higher ROI. Within the Digital Dynamic Capabilities framework, adoption 

barriers are shown to include data literacy deficiencies (Monsees, 2025), and uncertainty in 

talent development is captured through probabilistic modeling.  

A five-year roadmap is proposed for clubs: (1) digital infrastructure and short-term revenue 

streams, (2) scaling digital subscription/licensing models, (3) optimization of transfers and sell-

on clauses. For UEFA and federations, recommendations include separate academy financial 

reporting, prioritizing digital incentives in solidarity payments, and regulatory frameworks for 

AI ethics and data ownership (Westerbeek & van Schaik, 2025).  

In conclusion, analysis of 40 clubs and 50,000-iteration simulations demonstrate that digital 

integration can reduce financial dependency from 68% to 19% and increase digital revenues to 

27% of academy income. However, autonomy is highly sensitive to transfer success and digital 

adoption speed, necessitating probabilistic rather than deterministic planning. This study 

provides a roadmap for sustainable academy models in the era of digital transformation.  
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Introduction  

Sports clubs provide services that foster physical activity, social interaction and event 

organization, with positive effects on health, social integration, community building and the 

transmission of values such as tolerance and fair play (Becker & Häring, 2012; Feiler &  

Breuer, 2023; Schlesinger & Nagel, 2018). While roles differ across countries, Austria, 

Switzerland and Germany share similar club systems with local differences and a strong civil 

society sector (Breuer, 2024; Breuer et al., 2017; Salamon & Sokolowski, 2016). Typically, 

sports clubs operate as voluntary organizations (Breuer et al., 2017) and rely heavily on 

volunteers to offer their services (Emrich et al., 2014).  

Literature Review  

Despite the benefits of sports clubs, many face challenges; in Switzerland and Germany, 

the most pressing issues currently arise around volunteerism (Breuer, 2024; Breuer et al., 2015; 

Bürgi et al., 2023; Seippel et al., 2020). In Germany, nation‑wide surveys enable comparisons 

over time and show significant increases in perceived problems with recruiting and retaining 

volunteer board members, coaches, referees, as well as volunteers for sporadic help. The share 

of clubs reporting at least one problem threatening the club’s existence increased to 44% in 

2023 (Breuer & Feiler, 2025). Similar problems are reported in Switzerland, with 46% of clubs 

facing at least one existentially threatening problem in 2022 (Bürgi et al., 2023). In Austria, 

large-scale sports club surveys are lacking. Official data suggest a slight increase of clubs but 

fewer memberships, however, changes in data collection and database revisions may be the 

reason for the decrease rather than exits (Sport Austria, 2025). Volunteer engagement estimates 

also diverge: the Austrian Volunteer Survey reports roughly stable participation around 6.5% 

with a recent drop to 5.6% (Bundesministerium für Arbeit, Soziales, Gesundheit, Pflege und 

Konsumentenschutz, 2026), whereas Eurobarometer shows a decrease from 15% (2009) to 6% 

(2022) (European Commission, 2010, 2022), with no clear explanation. Overall, perceived 
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problems are increasing, but Austrian indicators are inconsistent and not robust, making reliable 

assessments of club development difficult.  

Theoretical Background  

Social problems emerge when situations are interpreted and defined as problematic by 

actors and brought to public attention; through communication and attention, they become 

recognized as social problems (Spector & Kituse, 1977). In such contexts, perception may be 

more influential than the actual scale of the issue, shaping actions even when perceptions are 

incorrect or exaggerated (Cohen, 1972; Merton, 1946; Thomas & Thomas, 1928), and the 

assumption of ideal solutions may disregard real‑world constraints (Demsetz, 1969).  

Initial findings show discrepancies between perceived problems and their actual extent 

in sports clubs (Emrich et al., 1999, 2001), particularly for volunteer board members (Thieme 

et al., 2017) and finances (Feiler et al., 2023). Reasons discussed include strategic exaggeration 

of problems to attract political attention, resources and social status for board members, as well 

as greater support from stakeholders like sponsors (Emrich et al., 2001; Thieme et al., 2017).  

Given increasing perceived severity alongside stable official club, membership and 

volunteer numbers and potential benefits from exaggeration, we ask:  

RQ1: “How do Austrian sports clubs perceive and experience volunteer-related challenges?  “ 

RQ2: “What strategies do clubs report using to address these challenges so that they can 

survive?”  

RQ3: “How do perceived challenges align with available indicators and where are discrepancies 

described?”  

Methodology  

We conducted 18 semi-structured interviews between November 2025 and February 

2026, online or in person, with nine club officials from different sports and nine ASVÖ 

consultants. Each federal state was represented by two participants, one consultant and one club 

official. In total, eight women and ten men took part, and interviews lasted between 42 and 112 

minutes. The interview guide comprised three sections: (1) a brief introduction and assessment 

of the current situation in Austrian sports clubs; (2) volunteer‑related topics based on prior 

research (Breuer & Feiler, 2025; Bürgi et al., 2023; Seippel et al., 2020);  (3) perceptions of the 

most urgent problems, and reflection on the interview in comparison to available club‑related 

data. The Interviews were audio‑recorded, transcribed with turboscribe.ai, analyzed and coded 

in German with MAXQDA 26.0.0 (2026) using qualitative content analysis according to 
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Kuckartz and Rädiker (2022). Categories were first developed deductively and then extended 

inductively during more specific analysis. 

Results  

Perception of and experienced problems  

Filling board positions has become harder due to higher administrative burdens, greater 

responsibilities and time-intensive tasks. Clubs see this in vacancies, feedback and candidates 

who cite lack of time or do not respond. Shortages of coaches limit activities and create waiting 

lists. Rising expectations for financial compensation, occasional gaps in qualifications and 

demanding jobs reduce willingness to volunteer. Recruiting new and especially younger 

referees is difficult amid increasing pay demands, and clubs report fewer available and 

adequately qualified referees. The willingness to help sporadically has declined alongside a 

more consumer-oriented membership leading to clubs facing non-responsiveness and reliance 

on a small core of helpers.  

Strategies to face the problems  

Strategies applied to overcome problems range from personal outreach and targeted 

support, including help with qualifications, to more even task distribution, improving structure 

and clearer roles through explicit job descriptions. Clubs use digitalization to simplify their 

structures, processes, and communication. Overall, clubs are professionalizing and offering 

appropriate compensation, particularly to recruit coaches and referees.  

Possible discrepancies and explanations   

Problem perception in sports clubs often appears subjective and may be shaped by day-

to-day strain, operational blindness and limited comparative perspective. A problem-focused 

tone seems fairly common and may at times be used strategically to attract attention. Clubs 

often rely on subjective assessments and gut feelings rather than objective indicators, so the 

perceived severity may differ from actual conditions.  

Discussion and Limitations   

Austrian sports clubs face challenges similar to Switzerland and Germany, with 

volunteer issues focused on recruiting and retaining club functionaries and coaches, while 

referees and sporadic helpers appear less pressing (Breuer & Feiler, 2025; Bürgi et al., 2023). 

Clubs respond with personal outreach, broader task distribution and clearer roles, targeted 

training and support, digitalization, and increased (especially financial) compensation, thereby 

building organizational capacity to sustain operations in line with prior research (Breuer & 
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Feiler, 2017; Post, 2021). Interviewees emphasized that perceived severity is highly subjective 

and may diverge from actual conditions, which aligns with initial findings (Feiler et al., 2023; 

Thieme et al., 2017), although our qualitative design limits representativeness.  
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Background 

According to UEFA, more than 120 football clubs were part of a multi-club ownership 

(MCO) worldwide in late 2023 (UEFA, 2023). Moreover, 75% (48 out of 64) of the flagship 

clubs of MCOs are owned by a foreigner (Arrondel & Duhautois, 2024). In recent years, the 

phenomenon has accelerated, further reinforcing a trend observed over several years: the 

increasing willingness of foreign investors to acquire ownership stakes in one or more 

professional football clubs. French football, in particular, has attracted growing interest from 

foreign investors, as evidenced by the likes of RC Strasbourg (BlueCo), Olympique Lyonnais 

(Eagle Football Group) or Troyes (City Football Group). Despite this growing interest from 

practitioners, French football clubs remain relatively understudied in the academic literature. 

This study fills this gap by focusing on foreign investment in French Football clubs from 

20082009 to 2022-2023.  

Football club takeovers are associated with numerous social, economic and sporting 

consequences by media, fans, and practitioners. Sometimes seen as a threat (loss of identity 

expressed by fans, e.g. when 777 Partners took over the Red Star FC), sometimes seen as an 

opportunity (increased resources, e.g. when the Saudi PIF took over Newcastle), foreign 

investment is the subject of all sorts of speculation. This study intends to document the sporting 

and economic consequences of foreign investment. The sample consists of two non-exclusive 

subgroups: (i) clubs taken over by foreign investors at least once between the 2008–2009 and 

2022–2023 seasons while competing in either the French first or second division (Ligue 1 or 

Ligue 2); and (ii) clubs participating in Ligue 1 during the 2023–2024 season. The analysis 

relies upon balanced panel data of 19 clubs (14 treated, 5 never treated) from season 2008-2009 

to 2022-2023.  

The existing literature highlight the necessity to assess the impact of foreign investment 

both from an economic and sporting perspective. According to Sloane (1971), football clubs are 
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organizations that seek to maximize utility. However, the topic of defining utility in the context 

of sports has been subject to numerous scholarly debates. For some authors, priority should be 

given to sporting performance, albeit subject to financial constraints (Garcia-del Barrio & 

Szymanski, 2009; Samagaio et al., 2009). Others argue that sporting and economic performance 

are virtually inseparable (Di Simone & Zanardi, 2020; Rohde & Breuer, 2016a). A a number of 

studies have also focused on the sporting consequences of such takeovers (Jones, 2014; 

Madden, 2015; Rohde & Breuer, 2016b; Wilson et al., 2013). However, these studies focus 

predominantly on the English Premier League, with none examining Ligue 1 McDonald’s – to 

the best of our knowledge.   

From an economic perspective, according to Andrews and Harrington (2016), acquired 

football clubs primarily focus on financial stability rather than profitability. Galariotis et al. 

(2018) distinguish between commercial performance and financial performance. While the 

former - measured by revenue growth - appears robust, evidence regarding the latter is far less 

conclusive. Focusing on clubs competing in the Dutch Eredivisie, van de Rakt reaches an 

interesting conclusion: neither ownership structure nor owner identity has a statistically 

significant effect on club performance. Using an approach similar to that of Rohde and Breuer 

(2016b), Acero et al. (2017), Rohde and Breuer (2018), and da Silva Pereira (2020) arrive at 

comparable findings, showing that takeovers by private (foreign) investors tend to have a 

negative impact on the financial performance of many European clubs.  

Empirical strategy 

Building upon this literature, five dependent variables were retained: three measuring 

sporting success and two measuring economic success. With respect to sporting outcomes, we 

retain a single indicator of absolute sporting performance – points per match – as well as two 

indicators capturing potential changes in playing style toward a more offensive or defensive 

approach, namely goals scored per match and goals conceded per match. Per-match versions of 

these variables were used, as the 2019–2020 Ligue 1 season was shortened due to the COVID19 

pandemic. With respect to economic outcomes, the club budget was selected as a measure of 

overall economic volume. In addition, team valuation from Transfermarkt was preferred to the 

most expensive incoming transfer, as it accounts for the entire squad and avoids situations in 

which the acquisition of a single high-priced player – such as Neymar’s transfer to Paris Saint-

Germain in 2017 for €222 million – does not necessarily reflect the club’s broader strategy in 

terms of player recruitment and development.  
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Despite the diversity of empirical approaches employed, relatively few studies make use 

of the most recent econometric techniques. This study fills this gap by estimating difference-in-

differences (DiD) models with staggered treatments (Callaway and Sant’Anna, 2021). We use 

the “not-yet-treated” clubs as the control group. In practice, this means that, for each season in 

the counterfactual exercise, the control group comprises clubs that were never treated during 

the period of interest (e.g. Nantes) as well as clubs that had not yet been treated in that particular 

season (e.g., Marseille in the 2014–2015 season).   

Results 

The arrival of a foreign investor appears to lead to a significant increase in points per 

match in the league (Figure 2). The average treatment effects are consistently positive, reaching 

statistical significance at the 5% level four and five years after the acquisition, and are nearly 

significant after one year (0.370; 95% CI [-0.018, 0.758]) and two years (0.2588; 95% CI [0.001, 

0.518]). The increase in average points per match observed for treated clubs relative to the 

control group appears to be associated with both an increase in goals scored and a decrease in 

goals conceded. The main observations for economic variables is that none of the post-treatment 

average treatment effects are statistically significant, and the confidence intervals widen sharply 

each season, suggesting substantial heterogeneity in the economic outcomes among treated 

clubs. Therefore, there is no significant evidence that foreign investments impact positively or 

negatively the squad valuation and the budget of French club. It is worth noting that both 

sporting and economic conclusions hold when Paris Saint-Germain is left out of the sample.  

According to our results, in France, the takeover of clubs by foreign investors does not 

lead to uniform outcomes. On the one hand, foreign investment has a positive effect on the 

sporting performance of French Ligue 1 clubs. On the other hand, we find no significant effect 

of foreign investment on clubs’ budgets or on the valuation of their squads. Beyond this 

dichotomy, our results also highlight the heterogeneity of the effects of foreign investment 

across clubs, particularly with regard to economic outcomes.  
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Introduction 

The effects of head coach turnover on team performance in professional sports are a 

central topic in sports economics and management research (Kahn, 2006; van Ours and van 

Tujil, 2016; Buraimo and Bryson, 2017; Muehlheusser et al., 2018; among others). Leadership 

transitions are high-stakes events that attract attention from scholars, investors, and practitioners 

alike because they influence team dynamics, motivation, and ultimately, sporting success. 

Although the determinants and outcomes of coach turnover have been widely examined in 

professional sports for men, much less is known about these processes in professional sports for 

women, despite their growing economic and social importance. In this study, therefore, we use 

match and performance data to investigate how changes of the head coach affect team 

performance in women’s professional soccer, with an additional emphasis on the effect of the 

gender of the coach. Using repeated cross-sectional data from top-tier leagues in the United 

States, the United Kingdom, and Germany, we explore four central research questions: (1) Does 

the gender of the incoming or outgoing coach influence post-change performance? (2) Are there 

measurable short-term and long-term effects of coach turnover, and do these differ 

systematically? (3) Does team performance vary depending on whether coaches resigned 

voluntarily or were dismissed? (4) Are these relationships consistent across different countries 

and league structures?   

Our analysis contributes to the literature in several ways. First, we expand the 

predominantly male-focused research on managerial turnover to women’s professional sports, 

offering new insights into leadership and performance dynamics in a rapidly professionalizing 

context in different countries. Second, by integrating gender as a key analytical dimension, we 

explore whether leadership effects differ depending on the gender of the coach, thereby 

contributing to broader debates on gender and organizational performance. Third, the cross-

country comparative design highlights the influence of institutional and cultural contexts on 

leadership effectiveness and turnover outcomes and helps to understand similarities and 
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differences of women’s football teams. Fourth, to the best of our knowledge, we are the first to 

apply this quasi-experimental method to this research question within this context.   

Our analysis builds on prior research by integrating insights from Wells and Aicher 

(2013), who examine team performance in women’s basketball using ANOVA and ANCOVA 

approaches, and Gasparetto et al. (2023), who distinguish between short-, medium-, and long-

term performance effects in individual sports. In addition, the study incorporates the distinction 

between coach dismissal and voluntary withdrawal, as emphasized by Bryson et al. (2021).  

Data and methodology 

We selected the North American National Women’s Soccer League (NWSL), the German 

Frauen-Bundesliga (GBL), and the British Women’s Super League (WSL) for our analysis. All 

three are professional leagues that compete for national championships and are primarily 

oriented toward sporting performance and success. For all three leagues, we include data from 

the last four seasons.  

The inclusion of the NWSL and GBL is justified by their affiliation with two of the most 

successful national associations in women’s football. As of March 2026, the United States and 

Germany represent the most successful women’s national teams in terms of international 

achievements. While in the United States, collegiate sports competitions also play a prominent 

role—and have been the subject of extensive academic research (e.g., Wicker et al., 2019)— 

the present study focuses exclusively on professional leagues to ensure comparability across 

contexts. The Women’s Super League (WSL) in the United Kingdom was selected to 

complement this sample by incorporating a league from a nation that has demonstrated 

consistent, though comparatively moderate, success in recent years. Its inclusion provides a 

useful counterbalance to the more established and historically dominant leagues represented by 

the NWSL and GBL.  

To identify causes, we build on the study of Gasparetto et al.  (2023), by applying a 

Regression Discontinuity (RD) design around the timing of head coach changes for women’s 

professional soccer leagues. With this, we estimate performance differences immediately before 

and after the coaching change while minimizing bias from unobserved factors. To further 

validate our findings and to account for additional determinants of team success, we employ 

logit and probit regression models that control for factors such as prior team performance, 

opponent strength, and match location, as well as controlling for the difference between 

dismissal and withdrawal of the head coach. This combined methodological framework allows 
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us to distinguish short-term disruptions from longer-term adaptation effects and to evaluate 

whether gender moderates these outcomes.   

Implications of findings 

As the data analysis is currently ongoing, the study will provide first empirical evidence 

on the causal impact of coach turnover in women’s professional soccer. It is expected that the 

findings will contribute to a more nuanced understanding of short-term disruption and longer-

term adaptation effects following leadership changes and will shed light on whether these 

dynamics differ by coach gender and institutional context.  

The results will have both theoretical and practical implications. From a theoretical 

perspective, the study aims to advance the understanding of leadership and performance 

relationships in gendered organizational settings. From a practical standpoint, the findings are 

expected to inform decision-making processes of clubs and managers regarding coach 

appointments and dismissals in women’s professional sports.  
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Introduction 

Despite the commercial expansion of women’s football, a stark engagement gap persists 

on digital platforms. This gap reflects a supply-side failure in both quantity and quality of 

coverage. A 30-year longitudinal study documents that women’s sports receive approximately 

5% of televised and digital sports media coverage, a proportion largely unchanged since 1989 

(Cooky et al., 2021). When coverage does exist, it systematically lacks the production elements 

that drive engagement. Musto et al. (2017) introduce the concept of “gender bland sexism” to 

describe how women’s sports are framed in uninspired ways, delivered in monotone without 

the animated commentary, verbal excitement, or high production values that characterize men’s 

highlights. This production deficit creates a dynamic analogous to a poverty trap (Azariadis & 

Stachurski, 2005): lower production quality suppresses engagement, which constrains revenue, 

which limits investment in professional commentary, reinforcing a self-perpetuating cycle of 

underinvestment (Petersen-Wagner et al., 2025).  

We investigate whether AI-generated commentary, a scalable, zero-marginal-cost 

intervention, can offer an alternative path to address this supply-side deficit. By synthetically 

upgrading the production value of women’s highlights, we test whether closing the commentary 

gap can narrow the engagement gap. Across three preregistered experiments, we isolate three 

mechanisms: the mere presence of commentary, the gender of the voice, and the emotional 

expressiveness of the narration.  

Experimental Design and Sample 

We recruit N = 250 participants per condition, yielding N = 750 for Study 1 and N = 

500 each for Studies 2 and 3 (N = 1,750 total). Participants are recruited via Prolific, targeting 

UKbased respondents balanced on gender. We conduct three online experiments, each 

employing a mixed factorial design that crosses a within-subjects factor (Sport Gender: Men’s 

vs. Women’s Football) with a between-subjects commentary treatment. Study 1 uses a 2×3 

design with three between-subjects conditions (Ambient Sound vs. Human Commentary vs. AI 

Commentary); Studies 2 and 3 each use a 2×2 design. Participants view eight videos (4 men’s,  
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4 women’s) derived from official UEFA Champions League 2025 highlights, matched across 

four goal types (Team Effort, Solo Goal, Free-kick Goal, Long-shot Goal) to control for action 

quality. Only non-UK teams are included to minimize club loyalty confounds.  

AI commentary is generated using Revid.ai, a platform specializing in automated sports 

narration. For Study 1, AI commentary uses a male voice in a balanced delivery style. For 

Study 2, we use ElevenLabs voice synthesis to produce male and female voice variants from 

identical commentary scripts, varying only perceived voice gender. For Study 3, we manipulate 

emotional expressiveness through Revid.ai’s style parameters, generating balanced and 

expressive variants with a male voice. After viewing each video, participants report sharing 

intention (“How likely are you to share this video on social media?”; 1–7 scale) as the primary 

outcome, and affective engagement (“How exciting is this video?”; 1–7 scale) as a mechanism 

check.  

Empirical Strategy 

For Study 1, the three-arm design requires two treatment indicators, with ambient sound 

as the omitted category:  

Y_ij = α + β₁Women_j + β₂AI_i + β₃Human_i + β₄(Women_j × AI_i) + β₅(Women_j × 

Human_i)+ X_iγ + δ_g + ε_ij 

where Women_j = 1 if video j features women’s football, AI_i and Human_i are 

treatment indicators, X_i includes demographic controls and baseline viewership measures, 

and δ_g are goal-type fixed effects. Standard errors are clustered at the participant level. For 

Studies 2 and 3, which retain the 2×2 design, we estimate:  

Y_ij = α + β₁Women_j + β₂Treatment_i + β₃(Women_j × Treatment_i) + X_iγ + δ_g + ε_ij 

 

The two outcome variables allow us to decompose the gender gap: if the gap in sharing 

disappears conditional on excitement, sport gender operates primarily as a quality cue (Arrow, 

1973); if a sharing gap persists, this is consistent with taste-based discrimination that 

commentary alone cannot eliminate (Becker, 1957).  

Hypotheses 

Study 1 (Commentary Presence): Commentary creates a “media event” by dramatizing 

the affair and enabling emotional investment (Comisky et al., 1977), and AI-generated content 

can match or exceed human-created content in driving engagement (Reisenbichler et al., 2022; 

Hartmann et al., 2025; Efthymiou et al., 2024). H1a: AI commentary increases viewer 
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engagement relative to ambient sound. H1b: The effect is larger for women’s football, 

following expectation disconfirmation logic (Oliver, 1980; Kőszegi & Rabin, 2006).   

Study 2 (Voice Gender): Role congruity theory predicts penalties from perceived 

incongruity between group stereotypes and role expectations (Eagly & Karau, 2002). H2a: 

Female voice decreases engagement relative to male voice. H2b: The voice-gender effect is 

moderated by sport gender, with female voice relatively more effective for women’s football.   

Study 3 (Commentary Style): Emotional expressiveness enhances engagement through 

emotional contagion (Hatfield et al., 1993) and excitation transfer (Zillmann, 1971). H3a: 

Expressive commentary increases engagement relative to balanced commentary. H3b: The 

expressiveness effect is larger for women’s football.  

Expected Findings 

Data collection is currently underway and all three experiments will be completed 

before the conference. We expect AI commentary to raise both sharing intention and perceived 

excitement relative to the ambient-sound baseline, with a disproportionately larger effect for 

women’s football (H1a–H1b). This asymmetry is predicted by expectation disconfirmation: 

because cumulative media exposure establishes lower production-quality priors for women’s 

highlights, adding professional-quality commentary constitutes a larger positive departure from 

the expected baseline. For voice gender, we anticipate a main-effect penalty for female voices 

driven by role incongruity in a male-dominated auditory domain, but a moderating interaction 

whereby congruence between commentator and athlete gender partially offsets this penalty for 

women’s football (H2a–H2b). For expressiveness, emotional contagion and excitation transfer 

predict a positive main effect, again amplified for women’s content through the same 

expectation-violation channel (H3a–H3b). Substantively, if excitement fully mediates the 

gender gap in sharing, the gap reflects statistical discrimination via perceived quality cues that 

AI commentary can correct; any residual sharing gap conditional on excitement would indicate 

taste-based discrimination beyond the reach of a pure production-quality intervention.  
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Introduction 

Since the turn of the century, women’s club football has witnessed remarkable economic 

growth, culminating in record revenues across Europe’s major markets in 2025 (Deloitte, 2026). 

This evolution has profound implications for the organization of clubs in women’s football, and 

in particular the gender composition in management. On the one hand, increasing revenues 

imply that the economic significance of managerial decision making in domains such as player 

acquisition and game strategy is larger than ever. This has clearly raised the bar in terms of job 

expectations for managers of either gender. On the other hand, the professionalization of the last 

decades has given rise to a new generation of retired female players with top-level professional 

experience. As clubs seek to hire expert leaders, this means the pool of potential female recruits 

has expanded dramatically. We investigate how these factors have affected the presence and 

performance of female executives among first team managers in the major women’s football 

leagues in Europe.  

Literature and theoretical framework 

Previous literature has compared the performance of teams (Gomez-Gonzalez et al, 

2018) and individual players (Darvin et al, 2018) coached by managers of different genders. 

This research has typically found no significant difference in performance across manager 

gender. However, these analyses take the stock of managers of both genders as given and stop 

short of asking how managers appear and survive in the labor market. This may be problematic 

as the process of selection and promotion is different for female and male managers in women’s 

sports. Anecdotally, female managers are more often highly accomplished former players, 

whereas male managers often have little to no playing experience at the highest (men’s) level.  

Inspired by Goff et al (2002), this project analyzes the process of selection, promotion 

and labor market survival in women’s football to explain the prevailing gender (im)balance in 

the managerial labor market. Our theoretical framework draws on the expert leadership 

hypothesis (e.g., Goodall and Pogrebna, 2015) to conjecture that the surging availability of top 
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former female professional players will lead to an increase in the hiring of female entry-level 

managers. To model the process of managerial talent discovery we adopt the theoretical 

approach of Terviö (2009). In our model the talent level of would-be managers is unknown 

before they enter the labor market. This renders clubs overly cautious in experimenting with 

novice managers. Underperforming established managers survive in the labor market even when 

higher ability novices are available. This slows down the rate at which high potential female 

managers replace male managers with lower levels of professional experience.  

Dataset 

For our data collection, we used the website “Soccerdonna”, which is a database and 

news platform specifically dedicated to women’s football, operating as a sister site to 

Transfermarkt. We started by scraping the links for all games that were played in the chosen 

eight European leagues, from the season 2000/01 to the season 2024/25. Then, we were able to 

collect game-level and team-level data from each of these links, specifically the competition 

name, the date of the game, the final score, both team names, their starting eleven and their 

managers’ names and genders (with a link to individual player and manager pages), the market 

value of the team when available, the average age of the squad and the attendance at the game.  

The dataset consists of 12,303 game observations, with a total of 225 clubs playing in one of 

the leagues for at least a season. The earliest games of the dataset differ between leagues: 

Germany (2004), France (2008), Switzerland (2009), Italy and Sweden (2010), England (2011), 

Spain (2013), and the Netherlands (2015). There are 683 unique managers, of which 554 are 

male versus 130 female managers.  

Table 1: Sample summary statistics  

League  start  end  # games  # clubs  # managers  #female managers  

Germany (BL1)  2004  2025  2,295  32  119  27  

Italy (IT1)  2010  2025  1,040  44  95  21  

Spain (ESP1)  2013  2025  1,770  32  97  11  

France (DAN1)  2008  2025  1,728  33  95  15  

Netherlands (E)  2015  2025  738  15  42  11  

England (ENG1)  2011  2025  1,239  20  70  27  

Sweden (SWE1)  2010  2025  2,107  29  99  12  

Switzerland (SUI1)  2009  2025  1,386  20  99  17  

Total          12,303    225  716  141  

Unique total       683  130  
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Empirical methods 

We adapt the rolling window estimation algorithm in Peeters et al (2022) to obtain 

quality rankings of active managers at the start of each season. In particular, we estimate 

manager and club fixed effects in a model explaining goal difference controlling for home 

advantage. Identification of these effects is possible if clubs are connected by moving managers, 

which we check using the method of Cornelissen (2008). We collect the worker effects from 

these regressions to create worker quality rankings (Peeters and van Ours, 2026). Using these 

rankings we investigate how worker quality impacts (a) survival in the manager labor market 

and (b) promotion (or demotion) to higher (lower) ranked clubs. We then connect these 

replacement patterns to worker gender and professional experience as a player to understand 

how the gender composition of the manager workforce evolved over time in response to a 

growing availability of former professional female players. Following Goff (2002), we finally 

investigate which clubs are taking the lead in hiring female managers.  

Preliminary results 

As shown in the left panel of Figure 1, there is a large heterogeneity in female 

representation across leagues. Most leagues have experienced an increase in the presence of 

female managers in recent years, albeit from a very low level, often zero. Exceptions are 

Switzerland and Italy which traditionally had the highest share of female managers.  

Figure 1: Share of female managers over time and histogram of manager effects  

 
 

Male 
Female 

 

  

In the right panel of Figure 1 we show preliminary results on the distribution of manager 

fixed effects by gender. These effects are estimated in the largest connected network in the full 

dataset, which comprises around 70% of the game observations spread across all countries in 

the dataset. They can be interpreted as value added to goal difference, where the value added of 

the average manager is normalized to zero. As there are far fewer female managers, the blue 
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bars are lower for almost every bin. Female managers are relatively overrepresented in the right 

tale of the distribution, from 1 extra goal value added onwards. This suggests that there are 

relatively more superstar managers in the group of female managers than in the male group.   

Based on these estimated effects, we will construct rankings by season and league to 

assess the relative quality of contemporaneous managers. Using these rankings, we plan to 

examine the labor market dynamics in the labor market for managers in female football. These 

results are not yet available as we are first waiting to complete a more complete scraping of the 

soccerdonna website.  
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Introduction 

Where penalty takers should aim is one of the most debated questions in football 

analytics and among practitioners. From a game-theoretic perspective, however, the question 

is more subtle than it first appears. Kickers place shots across the goal, and this is often modeled 

as completely mixed Nash play. In any completely mixed equilibrium, however, the kicker 

must be indifferent across all target regions used with positive probability, so theory does not 

identify a universally best place to aim. Moreover, once the kicker’s action space is allowed to 

be richer than the standard left-center-right discretization, a completely mixed equilibrium need 

not exist at all. This creates a puzzle. Practitioners care intensely about where to aim, but from 

a game-theoretic point of view the question is either trivial, when an ad hoc left-center-right 

strategy space is imposed, or difficult to answer within the standard framework, when a more 

realistic action space is introduced and completely mixed equilibria fail to exist.  

We address this puzzle by estimating the kicker’s strategy space from the data rather 

than imposing it ex ante. We develop a data-driven econometric approach that recovers latent 

target regions from observed shot locations and then uses the estimated strategy space to derive 

expected payoffs in the penalty-kick game. This allows us to revisit familiar claims in the 

literature and in practice, including the widely repeated views that aiming high is generally the 

best way to score and that penalty-kick behavior is well described by mixed-strategy Nash 

equilibrium.  

Data and Empirical Strategy  

Our empirical analysis uses more than 8,700 penalties recorded by 

socceroddsanalysis.com from 20 major European leagues from the 2021-22 season onward, 

including the top five European leagues. Shot locations are observed on a 12x4 grid covering 

the goal, together with detailed information on goals, saves, woodwork, and misses.  

The key empirical challenge is that observed shot locations are noisy realizations of 

latent intended targets. Following Hunter et al. (2018) we therefore model shot locations as 
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draws from a censored Gaussian mixture and estimate the latent components by Expectation-

Maximization. Each component is interpreted as a distinct target strategy of the penalty taker, 

characterized by an estimated center, dispersion, and mixing proportion. To capture the tradeoff 

between harder-to-save targets and the risk of missing the goal altogether, we also incorporate 

shots outside the goal frame when constructing expected payoffs.  

We then embed the estimated strategy space in a zero-sum game between the kicker and 

the goalkeeper. The goalkeeper chooses between diving left, staying central, and diving right. 

Combining the estimated target regions with outcome frequencies yields strategy-specific 

expected scoring probabilities and a payoff matrix for the resulting game.   

Results and Implications  

The data support a five-strategy representation of the kicker’s action space rather than 

the ad hoc partitions used in much of the classic literature. The estimated target regions 

correspond to left-low, left-high, right-low, right-high, and center.  

  

This matters for both equilibrium analysis and practical advice. First, we find that no fully 

mixed Nash equilibrium is consistent with the structure of the game and the empirical 

distribution of strategies. Any Nash equilibrium would instead place zero probability on some 

strategies, which is contradicted by the data, where all strategies are used with positive 

frequency. This suggests that the standard Nash equilibrium is not an adequate benchmark once 

the strategy space is estimated rather than imposed  

Second, a logit equilibrium fits the data substantially better. Since the logit response has a 

microfoundation in rational inattention and limited attention, this identifies limited attention as 
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an economically relevant feature of penalty-kick behavior. Our results therefore qualify earlier 

conclusions that interpret observed play as broadly consistent with standard mixed-strategy 

Nash equilibrium.  

Third, the estimated payoffs qualify one of the most widely cited practitioner claims, 

that shots to the upper regions should be preferred and yield near-perfect success rates (e.g., 

BarEli and Azar, 2009). Table 1 indicates that although upper targets remain attractive, their 

expected scoring probabilities are only marginally higher than those of lower targets, while 

their risk of missing is also greater. Moreover, we find that shots to the upper regions are more 

sensitive to goalkeeper actions than commonly assumed, resulting in scoring probabilities that 

are broadly comparable to those of lower regions.  

  

Target region  Exp. Scoring Prob.  Miss risk  Worst-case GK 

response  

Left-low  76.8%  4.8 %  GK left, -36.3 %  

Left-high  78.8 %  6.1 %  GK left, -29.9 %  

Right-low  79.0 %  2.9 %  GK right, -39.9 %  

Right-high  79.2 %  6.9 %  GK right, -30.7 %  

Center  77.6 %  7.0 %  GK center, -80.9 %  

  

Table 1: Estimated Results by Target Region  

  

Overall, our results provide a unified empirical foundation for modeling penalty kicks 

and challenge key predictions of the existing literature. These findings highlight the importance 

of empirically grounded strategy spaces how doing so changes payoff estimates, equilibrium 

implications, and practical recommendations in penalty kicks.   
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Introduction 

In basketball, ice hockey, and American football, to name a few, teams call timeouts 

strategically to halt negative runs, reorganise offence or defence, and manage player fatigue, 

each of which influences the flow of the game. Timeouts allow coaches to adjust strategically 

and are typically used to end negative performance sequences. Framed differently, timeouts can 

be understood as attempts to change momentum. While the strategic use of timeouts is well 

established in coaching, their impact on team performance remains uncertain, potentially in part 

due to shortcomings of previous methodological approaches. 

Most timeout-related research relies on short-term observable outcomes, such as scoring 

changes or possession counts, which may miss subtler shifts in team dynamics due to their 

limited capability of including dynamics. Recent work has implemented more sophisticated 

methods. Qiu et al. (2025) apply linear mixed models and observed context-dependent impacts 

in basketball and find that timeouts, in general, can help the trailing team. Contreras et al. (2025) 

use hierarchical clustering to identify patterns in timeout requests in basketball and find that 

teams requesting fewer timeouts often have a higher early-game scoring efficiency. Weimer et 

al. (2023) use matching and Poisson regression in the NBA to compare coach timeouts with TV 

timeouts. They observe declines in momentum following timeouts. Lo´pezSerrano and Mart´ın 

(2025) apply multinomial logistic regressions in junior male volleyball to analyse factors 

influencing the probability of requesting a timeout. 

Rather than treating momentum as directly observable, it can be understood as a signal 

of some underlying latent state. Latent Markov models offer a natural framework here, 

recovering unobserved dynamics from sequences of game events. In sports, their application 

has proven effective: Mews and Otting (2023) use continuous-time state space models (SSMs)¨ 

to model the hot hand in basketball free throws, treating each player’s varying form as the latent 

process. Winkemann and Michels (2026) fit SSMs to (jointly) model offensive and defensive 

performances to investigate team-level momentum in the NBA. 
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Our paper utilises SSMs to define momentum as a latent advantage process that 

influences scoring probability. We fit SSMs to NBA play-by-play data, including timeouts as a 

focal covariate in the state transitions. In terms of the impact of timeouts on performance, this 

asks not just whether changes occur after timeouts, but whether the underlying momentum state 

shifts. To our knowledge, no prior study has embedded timeouts within a hidden state 

framework of this kind. 

Data & methods 

We utilise data from the 2015/2016 to the 2020/21 season, retrieved from Kaggle (2021). For 

each game, coaches may take up to seven timeouts during regulation, with two additional 

timeouts granted per overtime period. The number of available timeouts is reduced if a coach’s 

challenge of a referee decision is unsuccessful. In addition, official rules govern the use of so-

called TV timeouts. As we are interested in the impact of timeouts on team momentum, we 

refer to SSMs. SSMs consist of two linked stochastic processes: the observed process  

and the latent process , which takes on continuous number of states. The latter satisfies 

the Markov property, Pr(dt | d(t−1)) = Pr(dt | dt−1), while for the former we assume conditional 

independence, Pr(yt | y(t−1),d(t)) = Pr(yt | dt), where d(t) and y(t) represent the histories of the latent 

and observed processes up to time t, respectively. 

Let timeout  = 1 if team x ∈ {home, away} calls a timeout before possession t, and 0 

otherwise. The latent state dt represents the momentum differential between the two teams, 

defined as the difference in their unobserved momentum levels, such that positive values favour 

the home and negative values favour the away team. It evolves according to the 

autoregressive specification 

 dt = ϕdt−1 + τ1 timeoutt
home + τ2 timeoutt

away + σ2εt, εt ∼ N(0,1). 

The observed outcome is modelled as a Bernoulli variable with success probability of an attempt 

πt = Pr(Yt = 1), where πt = logit−1(ηt), ensuring πt ∈ [0,1]. The linear predictor 
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time (minutes) 

Figure 1: Score progression for the game between the New Orleans Pelicans (home) and the 

Toronto Raptors (away) on 8 March 2017, showing stepwise points, timeouts (dashed lines), 

scoring events (rug marks), lead changes (orange markers), and quarters on a 0–48 minute 

basketball clock.  

depends on which team is on offence: 

ηt = β0 + dtI(home offence) − dt(1 − I(home offence)), 

so that dt increases the success probability when the home team is on offence (I(home offence) = 1), 

and decreases it when the away team is on offence. 

Figure 1 displays an example game from the dataset. Patterns in timeout usage during opponent 

runs are clearly visible; for instance, New Orleans calls a timeout in minute 19 after Toronto 

narrows the lead. We examine how current momentum influences teams’ decisions to take 

timeouts and assess how effective timeouts are in reversing momentum. 

Preliminary results 

Preliminary results indicate two main findings. First, the probability of taking a timeout 

increases with a team’s current momentum. Second, timeouts, on average, shift momentum in 

favour of the team calling the timeout. Potential extensions include differentiating team-specific 

effects, as well as incorporating match pace as a second latent process. 
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Introduction and theoretical background 

Shot efficiency or goal scoring success has long been the subject of much research in 

invasion team sports. Numerous examples can be seen for football (Wright et al., 2017;  

Brechot & Flepp, 2020; Gonzalez-Rodenas et al., 2020; Wunderlich et al., 2021; Taha & Orlov, 

2025), basketball (Gou & Zhang, 2022; Wang & Zheng, 2022; Li et al., 2025), ice hockey 

(Lignell et al., 2020; Becker et al., 2021) and handball (Laxdal et al., 2025). A comparison of 

the factors determining scoring opportunities across six invasion team sports is provided by 

Lamas et al., (2020). Generally, these papers focus on the role that tactical and contextual 

variables play in determining shot efficiency or score success. For example, Taha and Orlov 

(2025) suggest that to increase the likelihood of scoring goals, attacking tactics must be more 

direct. Other studies look at the role that fatigue plays (Li et al 2025). Some studies even deviate 

from systematic effects and examine random influences in football and the goal scoring process 

(Brechot & Flepp, 2020; Wunderlich et al., 2021)  

According to Ficzere and Hollósi (2025), the influence of in-game dynamics on goal 

scoring opportunities, including game states, that is, ahead, level or behind on the scoreline, has 

received increasing attention in recent years. The authors highlight studies from football 

including Redwood-Brown et al., (2012, 2019) who observed position-specific responses to the 

scoreline, with forwards increasing effort when leading and defenders when trailing. Yang and 

Zhao (2023) found evidence to suggest stronger teams became more conservative with a lead 

and that trailing teams increased attack intensity albeit with limited success. Ficzere and Hollósi 

(2025) also show that these effects are not limited to just football with studies revealing similar 

game state effects in basketball (Sampaio et al., 2010; Morgulev et al., 2020) and tennis (Meier 

et al., 2020; Depken et al., 2022). Ficzere and Hollósi (2025) themselves find that the scoreline 

during a match clearly influences how teams create goal scoring opportunities and thus their 

expected goals rate. However, this behaviour depends on how close the scoreline is, with tight 
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game states producing similar levels of expected goals and games with larger margins producing 

more variation in expected goals.   

Hurling is the national sport in Ireland and is one of the world’s fastest field sports 

(Collins et al., 2022). The game is characterised by a large volume of scoring (average of 50 

scores per game), which makes it a potentially interesting case study to examine scoring 

success. Previous research on hurling has found that winning teams have higher total shot counts 

and better shot efficiency from play and from frees (Clear et al., 2017; O’Brien et al., 2021). 

This research therefore suggests that to win, a team needs to shoot more and be efficient in their 

execution. This research uses an ex-post analysis based on game outcomes however and ignores 

the potential for in-game dynamics to influence shot efficiency. For example, a losing teams 

shot efficiency may be influenced by games states, such as whether they are behind on the 

scoreline or not. And a team may have lost because they made poor shot decisions at times 

during the match rather than as a result of their overall shot efficiency. If such a hypothesis is 

found to be true, it can be useful for informing hurling coaches and analysts in how they respond 

to different game states during a game.  

Methods used 

The data used in the analysis comes from games played in the All-Ireland Senior Hurling 

Championship across four seasons, 2022-2025. This is the elite tier of the sport. A total of 136 

games were played across four seasons. The data was collected by viewing the recorded footage 

of each game from the RTÉ Google Drive. Each score in each game was recorded from the 

footage. In hurling successful scores consist of either ‘points’, which is when the ball goes 

between vertical posts and over the bar (worth 1 point) and ‘goals’, when the ball goes between 

vertical posts but under the bar (worth 3 points). Non-successful scoring attempts were defined 

as instances where the ball goes wide i.e. over the end line. In addition to recording instances 

of successful and non-successful scoring attempts, the other in-game information collected 

included the time of successful/non-successful scoring attempt and the score differential (i.e., 

the margin) at that time. Out of game information is also collected including a measure of 

overall team quality for both teams (ELO rankings), whether the match was played at a home 

venue for one of the teams or a neutral venue and the stage of the competition at which the game 

was played. Other controls are also included such as venue and year fixed effects.  

Given that the dependent variable can be defined in binary form, where 0 = non-successful 

scoring attempt and 1 = successful scoring attempt, a probit model is employed to analyse the 
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data. A total of 9,488 instances of scoring attempts are recorded in the data set, of which 6,447 

are successful giving an overall shooting efficiency rate of 68%.   

Major findings 

Preliminary findings from the estimated probit models suggest evidence to support the 

hypothesis that teams that are behind on the scoreline are more likely to have a non-successful 

scoring attempt (i.e. a wide) than teams that are either ahead or level on the scoreline. The 

margin of the deficit on the scoreline also matters with evidence from the estimated probit 

models suggesting that the bigger the margin, the greater the likelihood of a non-successful 

scoring attempt. Combined team quality, whether the match is played at a neutral venue and 

stage of the competition do not have any statistical effect on shooting efficiency. Also, 

interestingly, shooting efficiency of the prior five attempts does not have a statistical effect on 

the probability of a successful attempt of the current score attempt. This may support the 

suggestion that momentum, or a ‘hot hand’ in shooting efficiency (or the opposite, a ‘cold hand’) 

has no statistical foundations.  

Our findings support Ficzere and Hollósi (2025) who suggested that game state (ahead, 

level or behind on the scoreline) should be considered when reviewing team performance or 

planning tactics. Further preliminary data analysis was carried out by the authors to examine 

whether there are lessons for performance or planning tactics. More specifically the data set on 

successful scoring attempts and non-successful scoring attempts were divided into attempts 

from ‘play’ and attempts from ‘frees’, instances where the referees awarded a free hit to one 

team when the other team makes a foul play. Preliminary results indicate that shooting 

efficiency from frees was higher overall than shooting efficiency from play but interestingly, 

shooting efficiency from frees was higher than shooting efficiency from play when the team is 

behind on the scoreline. Previous research (Considine et al., 2024) has found a positive 

statistical relationship between frees being awarded to the team behind on the scoreline. Both 

results could have implications for team performance and planning tactics. Teams that are 

behind on the scoreline may be better advised to make less scoring attempts from play and 

maintain possession to instigate a foul play in order to score from a free.  

Equally teams that are ahead on the scoreline should not foul where possible.   
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Introduction and Institutional Setting 

This paper analyzes how television audiences respond to a reallocation of broadcasting 

rights that alters the menu of matches available across broadcasters. It also develops a new 

theoretical framework on audience segmentation at the match level.  

We use an original dataset covering the television audiences of Serie A matches broadcast in 

Italy from the 2012/13 to the 2017/18 season, together with different control variables capturing 

player quality, weather conditions, match overlaps, league standings, and kick-off timing. The 

period covers two triennial broadcasting-rights cycles in which the main broadcasters were Sky 

and Mediaset. In both cycles, Sky aired the entire league, while Mediaset moved from covering 

matches involving twelve clubs in the first cycle to matches involving eight clubs in the second, 

thereby reducing its menu of matches while retaining the clubs with the largest national 

following (Fiorentina, Genoa, Inter, Juventus, Lazio, Milan, Roma and Napoli).  

Empirical Strategy 

We study the data at the level of the individual non-symmetric match pair, which yields 

six observations for each pair over the sample period. The empirical analysis asks two related 

questions: whether fans of clubs excluded from Mediaset’s coverage in the second cycle 

reallocated towards Sky, and whether matches still broadcast by Mediaset involving those clubs 

against teams that remained in its menu experienced a decline in audience, conditional on 

observable characteristics. To address these questions, we estimate two difference-in-

differences specifications, first using Mediaset audience and then Sky audience as dependent 

variables. In the Mediaset specification, treated observations are matches involving clubs 

dropped from Mediaset’s second-cycle coverage, while controls are matches involving the eight 

clubs that remained on Mediaset when facing teams outside the excluded group. In the Sky 

specification, treated observations are again matches involving excluded clubs, while controls 

are matches not involving those clubs, excluding fixtures that were never broadcast by Mediaset. 
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Contribution and Main Findings 

The paper shifts the focus from the strategies of broadcasters and the league to the 

response of consumers, thereby assessing the consequences of a reduction in the menu of 

matches in the absence of an additional package in subsequent broadcasting-rights negotiations. 

Estimating the effects separately by season, we find evidence of a generalized decline in demand 

for Italian televised football and, more specifically, no significant effects on the Mediaset side 

and signs of reallocation towards Sky only in the final season of the second cycle. These findings 

are consistent with the theoretical framework showing that reallocation effects are difficult to 

predict ex ante, since football broadcasting is a composite good whose value does not coincide 

with the simple sum of individual matches, and fans may also derive value from games not 

involving their own team.  
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Introduction 

The growth of women’s sports has accelerated in recent years, driven in part by 

increased visibility on digital platforms (Cooky et al., 2015). Social media has become a central 

tool for sports organizations to engage fans, construct narratives, and enhance the commercial 

appeal of competitions (Vale & Fernandes, 2018). Despite this progress, women’s sports 

continue to face disparities in visibility and engagement compared to men’s sports. 

Understanding how digital content drives fan engagement is therefore critical for both scholars 

and practitioners in sports economics, marketing, and management.  

This study examines fan engagement within the context of the FIBA Women’s 

EuroBasket tournaments, focusing on how content characteristics influence visibility and 

interaction over time. By adopting a longitudinal perspective and comparing women’s and 

men’s competitions, this research aims to answer the following research questions:   

• RQ1: What are the key drivers of visibility and engagement? Do these drivers differ 

between men’s and women’s basketball?  

• RQ2: Is the visibility or engagement gap between men’s and women’s basketball 

decreasing over time?  

Theoretical Framework 

This study is grounded in Uses and Gratifications (U&G) theory, which posits that 

individuals actively select media to satisfy specific psychological and social needs (Katz et al. 

1973, Dunne et al., 2010). Within social media environments, users engage with content that 

provides entertainment, information, social interaction, and identity reinforcement (Smock et 

al., 2011; Vale and Fernandes, 2018).  

From a sports marketing perspective, social media content plays a critical role in 

delivering these gratifications and fostering sustained engagement (Pegoraro et al., 2021). 

Organizations must therefore strategically design content that resonates with audience 

motivations and creates value (Malthouse et al., 2013). Prior research suggests that different 
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types of content such as emotional storytelling, behind-the-scenes access, and game-related 

highlights may generate varying levels of engagement.  

Importantly, the motivations and preferences of fans of women’s sports may differ from 

those of men’s sports audiences. Women’s sports have often been associated with narratives 

emphasizing authenticity, community, and athlete personality (Fink, 2015), which may 

influence the types of content that drive engagement. This study applies the U&G framework 

to examine whether such differences are reflected in social media performance and how they 

evolve over time. 

Methodology 

To investigate these dynamics, the study employs a systematic content analysis of all 

posts published on FIBA’s official Instagram accounts during the Women’s EuroBasket 

tournaments of 2019, 2021, 2023, and 2025 (n=1410), with the full dataset provided directly by 

FIBA. This longitudinal design enables the identification of changes in content strategies and 

engagement patterns across multiple competition cycles.  

As a benchmark comparison, posts from the Men’s EuroBasket tournaments of 2022 

and 2025 are also analyzed (n=2123). Due to the different competition schedules—biennial for 

women and quadrennial for men—this dataset includes four women’s tournaments and two 

men’s tournaments, with the 2022 men’s edition reflecting the rescheduling caused by the 

COVID-19 pandemic.  

Each post is coded manually using a structured coding scheme capturing key content 

characteristics, including format (e.g., image, video, reel), thematic category e.g., game-related 

highlights, player-focused vs team-focus content, behind-the-scenes, emotional tone, and 

informational value. Engagement metrics such as likes, views, and comments are collected to 

measure audience response.  

The analysis proceeds in three stages. First, descriptive statistics are used to map overall 

engagement trends across tournaments and between genders. Second, regression analyses are 

conducted to identify the content attributes that significantly predict engagement outcomes. 

Follower count growth over time is included as a control to account for differences in audience 

size and platform expansion, thereby isolating content-specific effects on engagement from 

scale effects related to platform growth. Third, comparative analyses assess whether the 

determinants of engagement differ between women’s and men’s competitions and whether the 

engagement gap changes over time. This methodological approach allows for a comprehensive 
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and nuanced understanding of how content strategies influence fan engagement in elite 

basketball.  

Main Findings 

  Preliminary findings indicate several important insights into the dynamics of social 

media engagement in women’s basketball. First, the analysis indicates that while there are 

similarities in what drives engagement across genders, notable differences persist. Drawing on 

U&G theory, we expect women’s basketball content to benefit more from human-interest and 

community-oriented storytelling, while men’s content will derive stronger engagement from 

performance-oriented posts. Further, we do not anticipate a full convergence of engagement 

levels within this timeframe, given the structural advantages men’s basketball holds in terms of 

global star power and competition frequency  

Overall, the findings highlight the importance of tailored content strategies that align 

with audience motivations.    

Discussion and Implications 

  The results, which will be comprehensively presented at the conference, contribute to 

the literature on sports economics and digital fan engagement by providing empirical evidence 

on how content strategies shape audience behavior in women’s sports. By applying U&G theory 

in a longitudinal and comparative context, the study advances our understanding of the 

mechanisms underlying social media engagement.  

From a practical perspective, the findings offer actionable insights for sports 

organizations and marketers. To maximize engagement, stakeholders should prioritize diverse 

and emotionally resonant content, particularly in women’s sports contexts. Leveraging 

storytelling, athlete visibility, and behind-the-scenes access can enhance audience connection 

and foster long-term loyalty.  

More broadly, the study highlights social media as a catalyst for both social and 

economic outcomes in sports. By increasing visibility and fan engagement, social media not 

only promotes gender equity by enhancing the recognition of women’s athletic achievements, 

but also drives measurable economic value through revenue growth, and expanded sponsorship 

opportunities.  
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Abstract  

  There is much competition for media rights for live professional sports, including 

European and English football. Streaming of live European and English football has become 

even more competitive with the rise of technology and digitisation in sports media distribution. 

This study examined factors affecting consumers’ willingness to purchase subscription-based 

streaming platforms and explored relationships between points of attachment, perceived value, 

and purchase intention for streaming bundles that include the UEFA Champions League in the 

United Kingdom.   

  The research used confirmatory factor analysis (CFA), a type of structural equation 

modelling (SEM), and other statistical analyses to test various hypotheses with the data and to 

identify a potential mediating relationship between the variables that affect fan purchase 

intentions. The study contributes to the existing literature and addresses knowledge gaps 

regarding sport consumption behaviours, particularly viewership and purchase intentions for 

live professional football. It focused on choices offered by Prime Video and TNT Sports 

Discovery+, the Champions League media rights holders in the U.K., the supply side, to 

determine which bundle options fans consider the best for them. The study also examined 

factors such as demographics to determine relationships associated with and that influence fans’ 

bundle selections. Findings showed the proposed hypothesised model supported four of the five 

hypotheses. Analysis of demographic variables revealed that subscription rates increased with 

higher education levels for both annual and monthly subscriptions. Full-time employed 

respondents were the most likely to subscribe, and those with higher household incomes 

subscribed more frequently. Additionally, older respondents subscribed more than younger 

ones, and subscriptions were more common among males than females. Lastly, respondents 

with stronger levels of points of attachment were more likely to subscribe as well.    

  Overall, the findings hold both theoretical importance, significantly contributing to the 



 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 130   |   287 

scholarship on fan consumer behaviour, with a focus on demand theory, the theory of 

attachment, and role identity theory, and practical implications for the sport media industry.  
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Theoretical Framework 

This study examines the pricing implications of industry-supported breeding incentive 

schemes within the Thoroughbred yearling market in the United Kingdom and Ireland, 

positioning the bloodstock sector as a specialised form of sports talent market. In this setting, 

Thoroughbred horses represent high-risk, high-variance athletic assets whose economic value 

is derived from their expected future performance in competitive racing environments. As with 

other sports labour and talent markets, investment decisions are shaped by expectations of prize 

earnings, racing structures, resale opportunities, and long-term breeding value.  

Despite the economic scale and institutional importance of the bloodstock sector, 

academic research examining price formation in these markets—and in particular the role of 

policy-driven breeding incentives—remains relatively limited. Existing studies have 

predominantly focused on pedigree characteristics, conformation, and auction dynamics, with 

comparatively little attention paid to how formal incentive structures influence valuation. This 

study therefore contributes to a relatively underdeveloped area of the literature by integrating 

policy analysis with established frameworks from asset pricing and sports economics, while 

also refining how key explanatory variables are measured.  

Breeding incentive schemes—including the Great British Bonus (GBB), the 

European/Irish European Breeders’ Fund (EBF), and Ireland’s IRE Incentive Scheme—are 

designed as targeted policy interventions to influence behaviour within this market. Their 

primary objectives are to encourage domestic breeding activity, support national stallion rosters, 

and retain economic value within local industries. By offering bonus payments, auction-linked 

rewards, and enhanced prize-money opportunities, these schemes alter the payoff structure 

associated with racing participation and ownership outcomes, effectively increasing the 

expected returns associated with eligible horses.  
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From a theoretical perspective, the analysis draws on three interrelated strands of 

economic literature: asset pricing theory, hedonic pricing models, and sports economics—

particularly tournament theory and the economics of incentives. Within an asset pricing 

framework, Thoroughbred yearlings can be viewed as speculative investment assets whose 

prices reflect the discounted expected value of uncertain future returns. These returns include 

race winnings, residual resale value, and potential breeding income. If eligibility for incentive 

schemes increases expected returns—either through direct bonus payments or enhanced prize-

money opportunities—then, under standard economic theory, such effects should be capitalised 

into current market prices.  

The study is also grounded in hedonic pricing theory, which decomposes the price of a 

differentiated asset into the implicit values of its underlying characteristics. In the bloodstock 

context, these characteristics include pedigree quality, conformation, sale conditions, and 

market reputation factors. Incentive scheme eligibility represents an additional attribute that, if 

recognised and valued by market participants, should command a measurable marginal price 

effect. The hedonic framework is particularly useful in this context because it allows for the 

isolation of the incremental contribution of policy-driven attributes alongside traditional 

determinants of value.  

In addition, the study engages with key themes in sports economics. Horse racing 

operates as a tournament-based system characterised by highly skewed reward distributions, 

where a small number of elite performers capture a disproportionate share of available prize 

money. In such settings, changes to the structure or scale of rewards can influence investment 

behaviour and expected returns. However, the extent to which such changes are reflected in the 

prices of prospective talent depends on how market participants perceive risk, probability of 

success, and the timing of returns.  

A defining feature of the bloodstock market is the presence of extreme uncertainty and 

information asymmetry. Buyers must make investment decisions at an early stage in a horse’s 

life, prior to any observable racing performance, relying heavily on pedigree signals as proxies 

for latent ability. These signals—such as sire quality, dam performance, and family lineage—

are well established and widely used in valuation decisions.  

A central contribution of this study is to improve how these pedigree signals—

particularly on the dam side—are measured. Much of the existing literature relies on binary 

indicators of black-type success, which provide only a coarse proxy for underlying quality. Such 



 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 134   |   287 

measures fail to capture variation in the level, frequency, and consistency of elite performance. 

In contrast, this study introduces a structured scoring system for dam and grand-dam 

performance that explicitly accounts for both the class and repetition of racing achievements. 

This produces a more accurate and economically meaningful representation of maternal 

pedigree quality and allows for a more precise evaluation of its role in price formation.  

Importantly, this refinement has broader implications for empirical work. If key 

explanatory variables are poorly measured, their estimated contribution to outcomes may be 

biased. By improving measurement, the study enhances model accuracy and provides new 

insights into the relative importance of different sources of information in talent valuation.  

Against this backdrop, the study tests the central hypothesis that eligibility for breeding 

incentive schemes generates a measurable price premium in yearling auctions, while also 

reassessing the relative importance of pedigree components using improved measurement 

techniques.  

Methodology 

The empirical analysis is based on a comprehensive dataset linking detailed information 

on incentive scheme eligibility to transaction-level data from the two principal elite yearling 

sales in Britain and Ireland: Tattersalls Book 1 and Goffs Orby. These sales represent the highest 

quality segments of the European yearling market.  

The dataset comprises 4,098 lots sold between 2019 and 2023. Realised auction prices 

are obtained from official sales records and converted into euro using prevailing exchange rates 

at the time of sale. Unsold lots are excluded.  

Auction price distributions are highly right-skewed, with a concentration of 

observations at lower values and a small number of high-value outliers. Accordingly, the 

dependent variable is specified as the natural logarithm of price. This transformation stabilises 

variance and allows for interpretation of coefficients in proportional terms.  

A hedonic pricing model is employed to estimate the marginal effect of incentive scheme 

eligibility while controlling for key determinants of value. These include stallion quality, 

detailed measures of dam and grand-dam performance, sibling success, and sale characteristics 

such as auction house, sale tier, and consignor reputation.  

A key methodological contribution is the implementation of the enhanced dam and 

grand-dam scoring system. Rather than relying on binary indicators, this approach assigns 

scaled values to different levels of racing achievement and explicitly accounts for frequency. 
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This produces a more granular and economically meaningful measure of maternal pedigree 

quality.  

Estimation is conducted using ordinary least squares with heteroskedasticity-robust 

standard errors clustered at the sire level. This accounts for both heteroskedasticity and within-

sire correlation. Additional model specifications explore variation across sex, sire location, and 

sale tier.  

Main Findings 

The results indicate that breeding incentive schemes exert only a limited influence on 

realised yearling auction prices. While some schemes display small positive associations, these 

effects are not consistently statistically significant and are economically modest relative to 

traditional pedigree variables.  

In contrast, the enhanced dam scoring system reveals a substantially stronger and more 

consistent influence of maternal pedigree on price formation than is typically observed using 

binary measures. When pedigree quality is measured using this refined approach, dam 

performance emerges as a significantly more important determinant of value.  

These findings suggest that previous studies may have underestimated the contribution 

of the dam line due to measurement limitations. By capturing both the level and frequency of 

elite performance, the scoring system provides clearer evidence of how maternal pedigree is 

capitalised into market valuations.  

The marginal effect of incentive eligibility remains small across specifications, 

indicating that buyers do not strongly capitalise expected incentive benefits at the point of sale. 

This likely reflects the uncertain nature of returns and the stronger predictive value of 

established pedigree indicators.  

Overall, the results indicate that while breeding incentive schemes do not materially 

influence prices, improvements in measurement—particularly of dam pedigree—significantly 

enhance understanding of value drivers in bloodstock markets and contribute to broader sports 

economics insights on talent valuation under uncertainty.  
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Jeremy Losak1*, Jacob Kalamvokis1, & Noah Bair1  

1Sport Analytics, Syracuse University;   
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Introduction  

The Efficient Market Hypothesis (EMH), originally developed in the context of 

financial securities markets (Fama, 1970), posits that asset prices fully reflect all available 

information, leaving no systematic opportunity for excess returns. Sports betting markets have 

long served as a compelling testing ground for market efficiency, offering high-frequency, well-

defined contracts with clear settlement outcomes, transparent pricing, and large volumes of 

accompanying data. Over several decades, a substantial body of literature has emerged 

examining whether wagering markets conform to weak-form, semi-strong form, or strong-form 

efficiency, and whether systematic betting strategies can generate consistent profits net of the 

bookmaker’s margin.  

Despite this accumulated scholarship, the landscape of sports wagering has undergone 

a profound transformation. The repeal of the Professional and Amateur Sports Protection Act 

(PASPA) in 2018 triggered rapid legalization across the United States, dramatically expanding 

the scale, accessibility, and variety of betting products available to consumers. Today, the 

majority of sportsbook revenue is generated not from traditional fixed-odds wagers on point 

spreads, totals, and moneylines, but from parlays, same-game parlays (SGPs), player 

proposition bets, and in-play (live) wagering. Despite this commercial shift, the academic 

literature has been slow to follow: the markets that now dominate sports wagering remain 

strikingly underexamined. This paper addresses that gap directly by providing a  

comprehensive systematic review and meta-analysis of the sports betting efficiency literature, 

and by charting a research agenda for the new frontier of wagering markets.  

Systematic Review and Meta-Analysis  

We conduct an extensive systematic review of more than 150 (and counting) papers 

drawn from Google Scholar and targeted searches of sport economics, predictive markets, and 

betting-related journals, with the final sample expected to expand further prior to the 

conference. Our review catalogues studies across a wide range of sports and leagues, 
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encompassing North American professional and collegiate competitions as well as international 

football (soccer) and other sports. For each study we record: the form of market efficiency 

examined (weak-form, semi-strong form, strong-form); the type of wager analyzed (point 

spreads, moneylines, totals, futures, and others); the statistical methods employed (regression, 

likelihood-ratio tests, and others); the sample sizes underpinning efficiency tests; and the 

reported profitability of documented betting strategies.  

The meta-analytic component synthesizes this body of evidence to assess the degree of 

consensus, or lack thereof, around key questions of market efficiency. We pay particular 

attention to methodological heterogeneity: which statistical tests are most commonly deployed, 

how frequently they reject efficiency, and whether sample sizes are adequate to support the 

conclusions drawn. We catalogue the behavioral anomalies and systematic strategies that have 

received the most empirical attention in the literature, including the favorite-longshot bias, the 

reverse favorite-longshot bias, home team bias, over/under tendencies, and other forms of 

bettor-side behavioral bias.  

Where We Go Next 

Empirical Tools Need Updating  

A key finding in our early analysis is that much of the existing literature relies on tests 

with insufficient statistical power to draw reliable conclusions about market efficiency. Many 

studies employ relatively small samples and conventional hypothesis testing frameworks that 

are poorly suited to detecting the modest and intermittent inefficiencies characteristic of 

competitive wagering markets. In cataloguing the methodological choices across the reviewed 

literature — including the frequency with which specific tests are applied, the sample sizes on 

which they rest, and the consistency of their conclusions — we identify a clear need for more 

rigorous and appropriately powered empirical approaches. Accordingly, we propose alternative 

frameworks for evaluating market efficiency that better reflect the statistical demands of the 

question, which offer a more credible foundation for drawing conclusions about the presence or 

absence of exploitable inefficiencies.  

The Underexamination of Modern Betting Products  

Our review reveals a striking mismatch between where academic attention has been 

concentrated and where the commercial action now resides. Parlays—bets combining two or 

more independent outcomes whose odds are multiplicatively compounded—represent the 

single most important revenue product for contemporary sportsbooks, yet there is remarkably 
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little scholarly work on parlay pricing, efficiency, or bettor behavior in this market. Same-game 

parlays, which allow bettors to combine correlated outcomes from a single contest, present even 

more complex pricing challenges and even less academic scrutiny.  

New Analytical Frameworks  

We argue that the emergence of these products invites the application of analytical 

frameworks that have been underutilized in the sports betting literature. From a financial 

economics perspective, the high-frequency, algorithmically priced nature of live wagering 

markets bears structural resemblance to limit order books and high-frequency trading 

environments, making tools from market microstructure theory directly applicable. 

Alternatively, a firm-level lens—examining how competing sportsbooks price against one 

another, incorporate betting inducements to maintain market share, and respond to sharp 

money—offers productive analogies to oligopolistic pricing models. Beyond efficiency testing, 

the rich information embedded in real-time proposition and live betting odds represents an 

underexplored source of market-based proxies for event-level demand, injury risk, and in-game 

momentum that may prove valuable in a wide range of empirical sports economics studies. 

Finally, the proliferation of easily accessible, heavily marketed parlay products raises important 

questions for public policy around addictive gambling tendencies and consumer protection.  

In summary, this manuscript provides the field with a thorough accounting of where the 

literature on sports betting market efficiency currently stands, identifies methodological 

strengths and gaps in that accumulated work, and offers a forward-looking research agenda 

oriented toward the products, technologies, and institutional contexts that define the modern 

wagering industry.  
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Motivation and Theoretical Framework 

In male-dominated contexts, women are often required to meet higher standards of proof 

regarding their competence than men (Dupas et al., 2026). Foschi (2000) argues that identical 

achievements are not necessarily evaluated equally, as men are more likely to receive the 

“benefit of the doubt.” Likewise, Heilman and Haynes (2005) show that, even when 

performance is equal, women’s success is less readily attributed to their own competence. In 

sport, women in male-dominated settings also face greater visibility, scrutiny, and performance 

pressure. For female referees, Forbes et al. (2015) show that women officials often feel the need 

to work especially hard to establish their professional authority. Against this backdrop, it is 

plausible that decisions made by female referees are perceived and questioned differently than 

those made by male referees.  

Previous research on discrimination in officiating has primarily focused on whether referees 

display biased behavior toward players, for example through racial differences in foul calls 

(Price & Wolfers, 2010; Colombe et al., 2025), as well as on whether the gender composition 

of referee crews shapes foul calls (Gomez-Gonzalez et al., 2020), performance evaluation 

(Deutscher et al., 2021) and extra time awarded (Spilker et al., 2025) in high-pressure decisions.  

Research on coach’s challenges remains scarce. Existing work has primarily focused on 

strategic questions from the perspective of players or teams, for example in tennis (Abramitzky 

et al., 2012; Kovalchik et al., 2017), rather than on their role as a channel for gendered 

evaluation of officials.  

This study shifts the perspective to the reverse direction of potential discrimination and asks 

whether female referees themselves are treated differently than male referees. More specifically, 

it examines whether decisions made by female referees are more likely to be challenged, or 

challenged under different conditions, than comparable decisions made by male referees. In 

doing so, it contributes to the literature on gender bias, discrimination, and officiating in sport, 

and more broadly to the understanding of gendered scrutiny in male-dominated professional 

environments.  
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The NBA provides a particularly relevant setting because female referees remain a minority in 

the league. The coach’s challenge is well suited to studying such dynamics, as it represents a 

clearly observable, high-stakes decision by coaches under time pressure. By using a challenge, 

coaches explicitly express doubt about a specific officiating decision. Coach’s challenges can 

therefore be understood not only as strategic interventions, but also as observable acts of 

scrutiny directed at referees’ calls. According to Rule No. 14 of the Official NBA Playing Rules 

2025/26, each team is initially entitled to one coach’s challenge per game; if the first challenge 

is successful, the team receives a second. Challenges may be used to contest three types of 

decisions: personal fouls called against a team’s own player, out-of-bounds rulings that award 

possession to the opposing team, and goaltending or basket interference calls. A team must also 

have at least one timeout remaining to initiate a challenge as unsuccessful challenges come at 

the costs of losing a timeout. These rules create a structured setting in which doubts about 

officiating decisions become visible and measurable. As challenged calls are reviewed by the 

officiating crew, the setting also allows for evaluating the initial call as correct or incorrect.  

Data and Empirical Strategy 

The research question is examined using data from regular-season games of the current 

2025/26 NBA season. Data was gathered from the official league’s website www.nba.com. The 

referee pool consists of 85 officials, including 12 women and one non-binary referee. Each 

game is officiated by a three-person crew, with assignments determined by experience (Sabag 

et al., 2026).  

Since referee crews are rotated regularly rather than remaining fixed over time (Price & Wolfers, 

2010), the NBA provides a suitable setting to analyze whether challenged decisions differ 

systematically by referee gender. More specifically, the data allow us to examine whether calls 

made by female referees differ from those made by male referees in terms of their likelihood of 

being challenged, their probability of being overturned, the type of decision involved, and the 

situational context in which they occur.  

Drawing on the existing literature, we derive the following hypotheses:  

H1: Calls made by female referees are more likely to be challenged than calls made by male 

referees.  

H2: Calls made by female referees are less likely to be overturned after a coach’s challenge than 

calls made by male referees.  

http://www.nba.com/
http://www.nba.com/
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To test H1, we estimate a logit model in which the dependent variable indicates whether a call 

was challenged and the key explanatory variable is the gender of the referee who made the call. 

To test H2, we estimate a second logit model in which the dependent variable captures whether 

a challenged call was overturned, again focusing on the gender of the referee who made the 

original decision. Both specifications control for relevant game characteristics at the time of the 

call, including team and coach identities, score differential, time remaining, referee position on 

the court, and the number of timeouts remaining. Furthermore, observations are clustered at the 

game-level.  

Preliminary Results 

While the 2025/26 NBA regular season runs through 12 April 2026, the analysis 

presented here is preliminary and based on games played between 21 October 2025 and 31 

December 2025. The current sample covers 497 games, 362 games were officiated by all-male 

crews, 126 games included one female referee, and 9 games included two female referees. No 

game was officiated by an all-female crew, and no female referee served as crew chief in any 

of the observed games.  

A total of 406 games include at least one coach’s challenge, yielding 707 challenges in total and 

448 overturned calls. Descriptively, personal foul calls are by far the most frequently challenged 

decisions, followed by out-of-bounds rulings and goaltending or basket interference decisions. 

Conditional on a successful first challenge, teams used a second challenge in about one third of 

cases. While the success rates of first and second challenges are broadly similar, challenges 

appear more frequently in later game situations and when the score remains close. Regarding 

our main hypotheses, the preliminary results for H1 suggest that referee gender plays only a 

limited role in explaining whether a call is challenged. Similarly, for H2, we find only limited 

evidence at this stage that the gender of the referee affects the probability that a challenged call 

is overturned. The final analysis will draw on the full regular-season sample.  
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Introduction and Motivation 

Tournament theory predicts that the structure and spread of prizes determine how much 

effort competitors exert (Lazear & Rosen, 1981; Rosen, 1985). Wider prize spreads increase 

incentives, while flatter structures dampen them. The 2007 decision by the All England Lawn 

Tennis Club to equalise prize money for men and women at Wimbledon provides a rare natural 

experiment to test these predictions causally. Prior to 2007, male players received higher prize 

money at each round. The reform substantially increased women’s prize money and eliminated 

the gender-based differential in total compensation, while also increasing men’s prize money, 

but to a lesser degree.  

Tournament theory would predict that women’s effort should increase by more than 

men’s following the reform, given the proportionally larger increase in women’s prize money. 

This paper tests that prediction empirically and finds the opposite: women’s effort did not 

increase following the reform, while men’s effort measurably rose, with men’s matches 

increasing in length by approximately 3.3% after the reform. This divergence between theory 

and observed behaviour constitutes the central empirical puzzle of the paper.  

The reform was motivated by fairness and equality concerns, not by player performance 

or match dynamics (UK Parliament, 2007). Prize schedules are determined before the 

tournament begins and do not vary with match outcomes, ruling out reverse causality. This 

makes Wimbledon’s 2007 reform a credible causal setting for studying how financial incentives 

affect effort in high-stakes sequential competition.  

Theoretical Framework 

The framework extends Rosen’s (1985) sequential elimination tournament model to 

allow the tournament to recur across years and for stage-specific prize increments to change 

over time. The key innovation is that players derive experienced value from both the current 

prize level and the year-over-year change in the round-specific prize relative to the previous 

year’s benchmark at the same stage. Formally, the experienced prize at round r in year t is: W̃ 

r,t = Wr,t + λ(Wr,t − Wr,t−1), where λ captures the degree to which players respond to 
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improvement over last year’s round-specific benchmark. When λ > 0, a year-over-year increase 

in the round-specific prize raises the experienced value of competing in that round beyond its 

face value.  

The first-order condition for optimal effort shows that players respond to two 

components:  

(1) the contemporaneous within-year marginal prize spread, consistent with Rosen (1985); and 

(2) the differential year-over-year growth in round-specific prizes across adjacent stages. A 

back-loaded profile of prize growth, where increases are concentrated in later rounds, raises the 

marginal value of advancing deep into the tournament and predicts a steepening gradient of 

effort across rounds. A flat growth profile, by contrast, raises experienced value uniformly and 

generates no differentiation in round-level effort incentives.  

Data and Empirical Strategy 

Match-level data for all men’s and women’s singles matches played at Wimbledon 

between 2004 and 2010 are drawn from Jeff Sackmann’s public tennis repository. The dataset 

includes match statistics for both players (rankings, height, handedness, sets, games, aces, 

double faults, and break points) merged with annual round-specific prize money data from the 

Wimbledon Compendium. The raw sample includes 1,770 match observations (3,540 player–

match observations). Men and women differ structurally in match format (best-of-five vs. best-

of-three sets), requiring careful controls for mechanical differences in match length when 

interpreting effort measures. These data are supplemented by hand-collected point-by-point data 

drawn from original match scorecards held at the Wimbledon library, enabling a finer-grained 

analysis of within-match effort allocation at the point level.  

The primary identification strategy is a two-way fixed effects (TWFE) difference-in-

differences (DiD) design comparing outcomes for male and female players before and after the 

2007 reform: Yrtg = α + δRoundr + λPostt + γGenderg + β(Genderg × Postt) + ρRankDiffrtg + εrtg. 

The coefficient β on Gender × Post is the main parameter of interest. Effort is measured through 

multiple outcomes: total sets played, games played, aces, double faults, and break points. Round 

and year fixed effects absorb systematic differences across tournament stages and time-specific 

shocks. A three-year window surrounding the reform provides sufficient statistical power while 

limiting compositional changes in the player pool.  

To address potential confounding from gender-specific trends in elite tennis unrelated 

to the Wimbledon reform, a triple-difference (DDD) design is implemented using the US Open 

as a control tournament. Prize money at the US Open had been equalised since the 1970s and 
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thus experienced no contemporaneous prize reallocation. Any gender-specific trends common 

to Grand Slam tennis should affect both tournaments equally; the Wimbledon-specific residual 

in the triple difference therefore isolates the causal effect of the 2007 reform.  

Main Results 

At the match level, men’s matches become longer after prize equalisation: the Post 

coefficient on sets played is positive and statistically significant. The key interaction term 

Gender × Post is negative and significant at the 10% level, implying that women’s match length 

changes by approximately −0.007 sets, statistically indistinguishable from zero. The gender gap 

in sets played widens after the reform, driven by an increase in men’s effort rather than a decline 

in women’s.  

Examining performance measures, men exhibit significantly improved error discipline 

after the reform: double faults decline by approximately one per match. The Gender × Post 

interaction on double faults is positive and significant, indicating women experience no 

comparable reduction. Men also face significantly fewer break points in the post period, with 

no analogous improvement for women. Aces show no statistically significant differential 

response by gender.  

The triple-difference estimates confirm these findings. The coefficient on Wimbledon × 

Post × Female is consistently negative and significant at the 10% level across all six 

specifications, robust to round, year, and round-by-year fixed effects. The event-study plot 

shows no differential pre-trend prior to 2007 and a persistent, widening decline in women’s 

match length at Wimbledon relative to men and the US Open beginning in 2008, supporting the 

identifying assumption of parallel trends.  

Mechanisms 

Back-Loading of Prize Growth  

  The primary mechanism is the differential back-loading of year-over-year prize growth. 

Prior to the reform, prize growth was roughly flat across rounds for both genders. After 

equalisation, men’s prize growth becomes strongly back-loaded: early rounds grow at 7.5% 

while later rounds grow at 11.6%. For women, the growth profile remains essentially flat across 

stages (12.5% early, 12.7% late). Consistent with the model, the within-Wimbledon inter-round 

gradient of sets played steepens significantly for men after the reform, while remaining 

statistically unchanged for women.   

Alternative Explanations 
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  First, a symbolic competition effect: whereby higher-ranked male players increase effort 

as a status-protection response to the challenge posed by prize equalisation (Walten & Cohen, 

2002. Second, a ceiling effect is tested by comparing women’s performance at Wimbledon and 

the US Open before the reform; the evidence does not support this explanation. Third, a 

gendered prize elasticity of effort is tested directly: the interaction terms Gender × log(Prize 

Incentive).  
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This research investigates whether the implementation of Video Assistant Referee 

(VAR) technology structurally altered the on-field dynamics and disciplinary outcomes of 

professional football. Historically, the monitoring of the football production process relied 

exclusively on human perception, creating a persistent information asymmetry where players 

could exploit officiating blind spots to commit tactical infractions. The introduction of VAR 

represents a significant reduction in monitoring costs and a corresponding increase in the 

probability of detecting match-changing incidents. By utilizing a natural experiment provided 

by the staggered implementation of VAR in the Croatian HNL in early 2020 and the Hungarian 

NB I in mid-2021, this study isolates the impact of high-fidelity technological monitoring on 

player behavior.  

Theoretically, the frequency of on-field infractions is modeled as a function of a player's 

expected utility from a foul, weighted against the probability of detection and the severity of 

the subsequent sanction. Under the VAR regime, the redundant monitoring provided by multiple 

camera angles raises the expected probability of detection for fouls and violent conduct toward 

unity. This shift triggers a "self-policing" mechanism where risk-averse players rationally 

substitute high-risk aggressive challenges for technical defensive positioning to avoid the high-

variance outcomes of VAR-reviewed penalties or dismissals.  

The empirical analysis utilizes a staggered difference-in-differences approach across 18 

seasons from 2007 to 2025, providing a robust comparative framework due to the similar market 

sizes and historical parity of the Croatian and Hungarian leagues. To address the challenge of 

stoppage-time inflation, where post-VAR matches frequently extend several minutes longer 

than pre-VAR matches, we introduce the Duration-Corrected Intensity (DCI) metric. This 

metric measures the rate of infractions per standardized 90-minute block of play, ensuring that 

the results capture true behavioral shifts rather than just changes in exposure time. Furthermore, 

the model includes a COVID-19 indicator to soak up variance caused by Ghost Games, 

verifying that observed deterrence effects result from technological monitoring rather than the 

absence of crowd pressure.  



 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 148   |   287 

The results provide strong evidence for the deterrence Hypothesis, showing that 

increased monitoring significantly reduces the frequency of fouls and yellow cards. Using the 

DCI-adjusted data with COVID-19 controls, the analysis reveals a statistically significant 

reduction in fouls and yellow cards per match. While the impact on red cards shows only a slight 

increas, suggesting a discovery effect where previously hidden offenses are now identified, the 

overall trend points toward a more disciplined defensive environment. Additionally, clean sheets 

show a statistically significant increase, which supports the existence of a defensive bias where 

the precision of VAR in identifying marginal offside infractions leads to the retroactive 

nullification of goals that would have stood in the pre-VAR era.  

Diagnostic tests for the validity of the identification strategy confirm that the results are 

not an artifact of long-term league divergence. While a joint F-test of pre-treatment leads 

initially rejected the null hypothesis of equal trends over the full 18-year sample, the study 

successfully validated local parallelism by focusing on the three-year window immediately 

preceding the VAR rollout. In this localized window, the pre-treatment slopes for all primary 

metrics were statistically indistinguishable, proving that the leagues were in a state of 

synchronized equilibrium when the technology was introduced.  

The policy implications of these findings are profound for the global standardization of 

football. The data suggest that VAR does not merely correct errors after they occur but serves a 

preventative function by encouraging players to move their level of aggression closer to the 

legal limit. This creates a technological divide between wealthy leagues with high-intensity 

monitoring and developing leagues without it, leading to an asymmetry shock when players 

from different regimes meet in international competitions. Consequently, we suggest that FIFA 

consider subsidizing VAR-Light systems in poorer countries to democratize the observed 

deterrence effect and ensure that behavioral expectations are standardized across the footballing 

world.  
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Motivation and Research Question  

Promotion and relegation rules should reward sporting performance while preserving 

proper incentives. This paper studies incentive problems in football competitions where 

promotion depends not only on results on the pitch, but also on licensing constraints.  

The paper is motivated by a recent episode in Russian football. In the 2024/25 season 

of Leon Second League A (third tier of Russian football), it became known before the last round 

that Mashuk, one of the clubs that could potentially qualify for a promotion play-off, would not 

receive the license required for promotion. A routine final round thus became a test of whether 

the tournament rules were incentive compatible.  

The structure of the competition is important. In autumn 2024, 20 clubs were split into 

Gold and Silver groups. After a double round-robin tournament, Chelyabinsk won the Gold 

group, Spartak Kostroma finished second, and Leningradets finished third. In spring 2025, the 

groups were partially reshuffled and played another double round-robin tournament. On 14 June 

2025, the standings in the spring Gold group before the final round were as follows:  

Place  Team  Points  

1  Spartak Kostroma  36  

2  Volga  31  

3  Chelyabinsk  26  

4  Volgar  24  

5  Mashuk  24  

6  Leningradets  24  

7  Veles  21  

8  Kuban  17  

9  Rodina-2  16  

10  Torpedo Miass  12  

 

Under the regulations, the top two finishers in the spring Gold group earn automatic 

promotion to the FNL, the second level of Russian football. The third-placed team is promoted 
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automatically only in certain contingencies involving the autumn-stage results; otherwise, it 

plays a play-off. Namely, the third team is promoted if:  

1. it won the autumn stage; or  

2. it finished second at the autumn stage and the autumn-stage winner also earned 

promotion via the spring stage; or  

3. it finished third at the autumn stage and the top two finishers of the autumn stage 

also earned promotion via the spring stage.  

Before the last round, Spartak Kostroma and Volga had already secured the top two 

places, so the strategic issue concerned only the remaining promotion right. All matches of the 

final round kicked off simultaneously. By the 80th minute of Chelyabinsk-Mashuk, Chelyabinsk 

was losing 1-2. A win would have secured direct promotion. A draw would have left 

Chelyabinsk below Leningradets on tiebreakers; a loss would have placed Mashuk above 

Chelyabinsk. Once Mashuk's licensing failure became relevant, however, these sporting 

outcomes no longer translated monotonically into promotion prospects.  

Conditional on the other results, Chelyabinsk could prefer losing to drawing. With a 

loss, its play-off opponent should have been Mashuk, a club ineligible for promotion because it 

lacked the necessary license. With a draw, Chelyabinsk would instead have faced Leningradets, 

a fully eligible opponent. The regulations did not specify how to treat a promotion-eligible but 

unlicensed club in this contingency, and the organizers ultimately had to intervene ex post. The 

episode shows that incomplete treatment of licensing contingencies can generate perverse 

incentives even when the sporting logic of the tournament seems coherent.  

This paper asks a general question: when can licensing constraints make a multi-

tournament promotion system incentive incompatible, and what properties must the rules satisfy 

to eliminate profitable deliberate underperformance? It appears that once some clubs may 

become ineligible for promotion, it is not enough to track overlaps among winners across stages. 

The designer must also specify, in advance and in a monotonic way, how promotion rights and 

play-off positions are reassigned when an ineligible club occupies a promotion-relevant place.   

The Main Result and Contribution  

Previous studies, including Dagaev and Sonin (2018), analyze strategy-proofness in 

competitions with several qualifying tournaments. Their core insight is that distorted incentives 

emerge when sets of winners overlap and the switching allocation rule fails to respect 

monotonicity. The present paper shows that this logic is incomplete once some participants may 
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be unable to claim the prize itself. Licensing constraints create an additional margin of 

manipulation because the treatment of ineligible teams becomes part of the allocation 

mechanism.  

I study a class of multi-stage football competitions in which promotion places are 

allocated through linked tournaments, while club eligibility is determined separately through 

licensing. I analyze contingencies in which a team that would otherwise obtain automatic 

promotion, a play-off place, or a specific play-off pairing turns out to be ineligible. The main 

theorem derives necessary and sufficient conditions for incentive compatibility.   

The paper makes three contributions. First, it identifies licensing-related ineligibility as 

a practically important but theoretically underexplored source of strategic distortion. Second, it 

extends the strategy-proofness literature by embedding eligibility constraints directly into the 

allocation rule. Third, it yields practical guidance for league organizers: if licensing matters, the 

regulations must specify in advance who replaces an ineligible club, how play-off pairings are 

adjusted, and which ranking principle governs reassignment. More broadly, the paper argues 

that promotion systems should be assessed for robustness to licensing failures.  
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Motivation 

The allocation of talent through player drafts is a defining feature of North American 

professional sports leagues. Because draft order is typically determined by inverse regular-

season standings, a well-documented perverse incentive arises: teams eliminated from playoff 

contention may benefit from losing additional games to secure higher draft positions. This 

phenomenon, commonly referred to as “tanking,” has attracted sustained attention in both the 

sports economics literature and public policy debates surrounding league governance.  

The foundational empirical evidence on tanking comes from Taylor and Trogdon (2002), 

who demonstrated that NBA teams are significantly more likely to lose once eliminated from 

playoff contention, and that this effect intensified following changes to the league’s draft lottery 

system. Price et al. (2010) extended this analysis and confirmed the persistence of strategic 

losing across multiple NBA lottery regimes. Subsequent work has examined tanking in other 

leagues and contexts, including the NHL (Fornwagner, 2019), the  

AFL (Borland et al., 2009; Chandrakumaran, 2020), and college basketball (Balsdon et al., 

2007). However, nearly all of the tanking literature focuses on men’s professional sports.  

Hill (2021) provides the first and, to date, only study of tanking in women’s professional 

sports, using WNBA data from the 2000–2019 seasons. His results confirm that WNBA teams 

are more likely to lose after playoff elimination. Notably, Hill finds that evidence of tanking is 

concentrated in seasons following the WNBA’s 2015 draft lottery reform, which shifted the 

basis for lottery odds from a single-season to a two-season cumulative record. This finding is 

paradoxical: the reform was explicitly designed to reduce single-season tanking incentives, yet 

tanking appears to have increased afterward.  

This paper revisits Hill’s (2021) findings with three objectives. First, the post-reform 

sample available to Hill comprised only four seasons (2016–2019). We extend the analysis 

through the 2025 season, providing roughly a decade of post-reform data and substantially 

greater statistical power to assess whether the initial post-reform increase in tanking was 

persistent or transitory. Second, we offer a behavioral economics framework to explain the 
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paradoxical reform effect. Third, we employ machine learning methods to construct more 

precise counterfactual win probabilities, sharpening the identification of strategic losing. The 

paper’s timeliness is underscored by the fact that the NBA is currently considering adopting a 

WNBA-style two-season cumulative weighting system as part of its own anti-tanking reforms, 

with a vote among owners expected in mid-2026.  

Theoretical Framework 

We frame tanking as a rational response to tournament incentives (Lazear and Rosen, 

1981), consistent with the existing literature, but augment this with insights from behavioral 

economics to explain why the 2015 reform may have failed to reduce—or even exacerbated— 

strategic losing.  

Under the pre-2015 system, lottery odds were determined by the most recent single 

season’s record. The two-season cumulative system introduced in 2016 was intended to dilute 

the marginal impact of any single loss on lottery positioning. In theory, this should reduce the 

incentive to tank: if a team’s record from the prior season is already fixed, the marginal return 

to losing an additional game in the current season is roughly halved.  

We propose several behavioral mechanisms that may counteract this theoretical 

prediction. First, the salience hypothesis: the public announcement of the reform and 

accompanying media discussion of tanking may have made strategic losing more cognitively 

salient as a viable team-building strategy, effectively publicizing a tactic that was previously 

pursued more discreetly. Second, anchoring and narrow framing: decision-makers (coaches, 

general managers) may anchor disproportionately on the current season’s record rather than 

properly weighting the two-year cumulative position, leading them to overestimate the marginal 

value of current-season losses. Third, reference-dependent preferences: teams whose prior-year 

record was relatively strong may perceive themselves as being in the “domain of losses” with 

respect to lottery positioning and may therefore exhibit risk-seeking behavior consistent with 

prospect theory (Kahneman and Tversky, 1979), pursuing aggressive tanking strategies to 

compensate for a poor cumulative position. These mechanisms generate testable predictions 

about which teams and under which circumstances tanking behavior should be most pronounced 

in the post-reform era.  

Methodology and Empirical Strategy 

The analysis uses publicly available game-level data for all WNBA regular-season 

games from the 2000 through 2025 seasons, sourced from Basketball Reference and the 
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WNBA’s official statistics portal. The primary dataset includes game outcomes, team records, 

playoff elimination dates, and draft lottery results. We supplement these data with pre-game 

betting odds, where available, as a market-based measure of expected win probability.  

Our baseline empirical approach follows the Taylor and Trogdon (2002) framework as 

applied by Hill (2021): we estimate logistic regression models in which the dependent variable 

is a binary indicator for whether the home team won, and the key independent variable is an 

indicator for whether the team has been mathematically eliminated from playoff contention. We 

control for team quality, opponent quality, home-court advantage, and other standard covariates. 

To test for the effect of the 2015 reform, we interact the elimination indicator with a post-reform 

period indicator and examine whether the magnitude of the tanking effect differs across regimes.  

We extend the baseline methodology in two key ways. First, we employ machine 

learning models—specifically, gradient-boosted decision trees (e.g., XGBoost)—trained on a 

rich set of pre-game features (team and opponent season statistics, recent form, rest days, travel 

distance, and roster availability) to generate predicted win probabilities for each game. These 

ML-generated probabilities serve as a more flexible and precise counterfactual than the betting-

line or logistic-regression benchmarks used in prior work, allowing us to identify deviations 

from expected performance with greater accuracy.  

Second, we test the behavioral mechanisms outlined in our theoretical framework. To 

assess the salience hypothesis, we examine whether the time profile of post-reform tanking is 

consistent with an initial spike that fades as the novelty of the reform wears off. To test the 

anchoring and narrow-framing prediction, we examine whether tanking behavior responds more 

strongly to the current season’s standing component than to the prior season’s (already fixed) 

component of the two-year cumulative record.  

Contribution 

This paper is expected to make contributions along several dimensions. First, it provides 

a replication and substantial extension of Hill (2021). By nearly tripling the post-reform sample, 

we offer a more robust assessment of whether the WNBA’s 2015 lottery reform achieved its 

intended effect. This is of direct interest to the sports economics literature on institutional design 

and competitive balance.  

Additionally, the paper carries immediate policy relevance. The NBA is actively deliberating 

anti-tanking reforms modeled in part on the WNBA’s two-season cumulative system. Empirical 

evidence on whether this system has succeeded or failed in the WNBA provides a rare 
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opportunity for prospective policy evaluation in professional sports. Whether the results 

confirm or overturn Hill’s initial finding, they will inform one of the most consequential 

governance decisions in North American professional sports in recent years.  
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Introduction  

The Premier League serves as an ideal laboratory for analyzing the consequences of 

corporate diversification within a globalized environment. Isolating the consequences of the 

decision to diversify from other strategic decisions to verify its influence on corporate success 

is a complex task. English football clubs underwent a diversification process within a relatively 

short period, in a controlled environment characterized by clearly defined regulations and 

abundant information, allowing for a comprehensive analysis of the consequences of business 

diversification. In addition to contributing to the literature on business strategy, this study offers 

valuable insights for contemporary sports managers in a context where investors are 

increasingly attracted to the sector due to significant revenue growth.  

Theorical Framework  

Diversification involves the expansion of a firm into new business activities with the 

aim of reducing risk and generating new revenue streams, thereby avoiding dependence on a 

single line of business (Amihud & Lev, 1981; Ansoff, 1957; Montgomery, 1994). Qian et al. 

(2010) demonstrate that this strategy enables firms to distribute risk and exploit economies of 

scope, thus strengthening their competitive position.  

However, evidence suggests that these benefits weaken when diversification excessively 

increases organizational complexity (Oh et al., 2015). Montgomery (1994) argues that there is 

no single optimal level of diversification, as firms tend to diversify beyond the efficient 

threshold; therefore, the optimal level varies across firms and over time.  

Furthermore, Oh et al. (2015) indicate that the effects of diversification depend on both the 

degree of expansion and the firm’s capacity to manage heterogeneous activities, while Arte and 

Larimo (2022) emphasize the role of economic and organizational context.  

The literature has extensively examined the factors explaining the heterogeneity of 

outcomes associated with diversification. Oh et al. (2015) note that diversification, as a 

corporate strategy, does not yield uniformly positive results, as its performance depends on the 
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organization’s ability to manage increased complexity, coordination costs, and associated 

operational demands.  

In the sports industry, diversification has taken on new forms and presents specific 

challenges that warrant differentiated analysis. Sánchez et al. (2025) show that football club 

ownership has evolved with the emergence of corporate groups that diversify their investments 

by controlling multiple teams rather than focusing on a single club. This diversification occurs 

along two dimensions: horizontal diversification, through investing in clubs of different sports 

disciplines, and geographic diversification, involving the formation of corporate groups 

composed of football clubs located in different countries.  

In a previous study, Holzmayer and Schmidt (2020) examined another form of 

diversification that does not involve the creation of multi-club ownership structures but rather 

diversification undertaken by individual clubs seeking alternative financial sources. Such 

strategies not only foster growth but also enhance sustainability by reducing dependence on 

volatile sporting performance. The authors distinguish between diversification into football-

related activities and diversification into unrelated activities, such as restaurants or bars. Their 

findings reveal a U-shaped effect for related diversification, whereas unrelated diversification 

shows no significant impact on financial performance.  

Quansah and Breuer (2025) found that football clubs belonging to the same corporate 

group benefit from shared strategic management, particularly in player development, retention, 

and transfer pricing. However, Quansah et al. (2025) did not identify any relationship between 

diversification through ownership of clubs in different countries and improvements in sporting 

performance  

Methodology 

  This study is conducted in two stages. First, Data Envelopment Analysis (DEA) is 

applied to assess the efficiency of English football clubs. This methodology has been widely 

used in previous research (e.g., Guzmán-Raja & Guzmán-Raja, 2021; Pérez-González et al., 

2022). Sánchez et al. (2017) and Morrow (2023) argue that football clubs pursue a balance 

between sporting, economic, and social objectives, making it necessary to establish multiple 

efficiency measures to evaluate performance across these dimensions.   

Given the truncated nature of efficiency scores and the use of dichotomous variables, 

Tobit panel data models with random effects were employed in the second stage to examine the 

influence of diversification decisions on club efficiency. Panel data techniques allow for the 



 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 159   |   287 

identification of whether efficiency patterns are transitory or persistent over time, while 

controlling for unobserved individual heterogeneity and time-invariant factors, thus avoiding 

biased inferences and providing a clearer understanding of how efficiency evolves across clubs 

during the period analyzed (Baltagi, 2021; Muñoz-Bullón et al., 2018).   

Model studied includes as variable clubs’ efficiency (EFI), diversification (DIV), 

participation in European Competitions (EC) and clubs’ Herfindahl–Hirschman Index (HH). 

Variation of the model considers the different measures of efficiency (sporting SpE, economic 

EE and social SE) and the different types of diversifications (overall, horizontal or product and 

geographic:  

〖EFI〗_it= β_0+ β_1·〖DIV〗_it+ 〖β_2·〖EC〗_it+ β〗_3·〖HH〗_it+η_i+ε_i      

Main Findings 

The results shown in table 1 indicate that general diversification —mixing in its 

geographic and product dimensions— does not constitute an effective mechanism for improving 

club efficiency given that does not exhibit significant effects on any of the efficiency dimensions 

analyzed. This pattern is consistent with the literature suggesting that broad diversification 

strategies may increase organizational complexity and coordination costs, thereby reducing 

profitability and efficiency when the organizational structure exceeds managerial capacity 

(Montgomery, 1994).  

Table 1. Results  

   Model 1 Overall Diversification  Model 2 Horizontal Div.  Model 3 Geographic Div.  
   Spe  EE  SE  Spe  EE  SE  Spe  EE  SE  

Diversification  1.8328  -3.1815  -4.4172  -6.3476  -18.10**  .2202  6.1815  15.1427*  16.0989***  
 (EU)  -8.816**  -3.6383  -3.9566  -9.39**  -5.9835  -4.6371  -7.7941*  -3.4808  -3.4953  
 (HH)  -.1072*  .1195  -.1365  -.0884  -.0382  -.1296  -.1225**  -.1041  -.1028  

The findings further reveal that the effects of diversification depend on the degree of 

relatedness between the incorporated activities and the organizational capacity of clubs. In the 

case of product diversification, expansion into non-football sports exerts a negative influence 

on economic and social efficiency due to increased coordination demands and reduced potential 

for synergy generation. Sánchez et al. (2024) argue that when unrelated businesses are 

incorporated, knowledge transfer is limited and additional complexity may hinder economic 

performance  

By contrast, geographic diversification yields positive effects, especially in the 

economic dimension. These findings suggest that multi-club ownership structures can generate 

synergies when based on the ownership of other football clubs, through facilitating resource 
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sharing and learning across different markets. These operational synergies are consistent with 

evidence highlighting the benefits of territorial expansion when a common activity base exists 

(Garrido-Prada et al., 2019; Qian et al., 2010).  

Future development of the research should incorporate a broader range of variables, 

such as the specific number of entities within a business group or expected sporting efficiency, 

to provide an even more comprehensive understanding of the impact of corporate diversification 

in English football  
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Motivation 

In a series of four landmark judgments (2023-2024), the European Court of Justice 

(ECJ) has classified a number of practices by sports associations like FIFA, UEFA, and ISU to 

be at least potentially anticompetitive and to violate European competition laws (Monti, 2023; 

Weatherill, 2024; Dupont, 2024; Van den Bogaert & Van Rompuy, 2025; Budzinski, 2025; 

Göhsl, 2026). These judgments address practices like setting prohibitive and non-transparent 

hurdles to licensing competitions of third-party organizers (frustrating market entry), 

sanctioning participants of competing events (deterring competitors), implementing sporting 

rules that disadvantage smaller competitors (distortion of competition), or exploitative rules on 

player transfers (shifting rents from players to club owners). They are accompanied by earlier 

and later rulings as well as cases on national level and in other jurisdictions which also address 

how sports associations use their powers to govern and regulate “their” sports and whether this 

violates competition rules (Budzinski, 2019, 2026; Göhsl & Scheuch, 2025).   

The context of these judgements lies in the special role of sports associations in sports markets: 

they act as a market-internal regulator since sports markets require the definition, 

implementation, and enforcement of common rules (“the rules of the game”). However, this 

market-internal regulatory power creates economic power which can be (ab-)used for 

commercial activities, upstream and downstream exploitation, as well as for privileging selected 

competitors (clubs, athletes, …) over others (distortions of competition). Thus, while the power 

of such sports governing bodies is largely unavoidable in real-world sports markets, it needs to 

be limited by the application of general competition rules, seeking to frustrate anticompetitive 

conduct (Budzinski & Feddersen, 2023).  

Like in most jurisdictions worldwide, general European competition rules prohibit cartels (with 

conditional exemptions) as well as the anticompetitive abuse of market power, and control 
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mergers and acquisitions. Since the enforcement of competition rules often requires 

sophisticated and expensive market analyses to produce evidence of anticompetitive conduct 

(Segal & Whinston, 2007; Van den Bergh, 2013), which is difficult to finance and organize for 

private parties, the European Union (EU) – again like most jurisdictions – authorizes public 

bodies to detect, prosecute, and sanction competition law infringements, namely the European 

Commission (EC) on the EU level and national competition agencies at the member state level. 

Courts like the ECJ usually only come into play when sanctioned parties complain against the 

EC-decision or in the case of follow-up procedures claiming damages after an EC-cartel 

infringement decision. Anticompetitive conduct is rarely prosecuted solely by private parties 

without the involvement of competition authorities. However, the recent landmark judgments 

and many other sports-related cases went exactly this unlikely way – they were not prosecuted 

by public authorities like the EC (except the ISU case), but instead (solely) by private parties in 

national and EU courts. This stands in sharp contrast to every other market or industry.  

This puzzling observation leads to our research questions:  

RQ1: Is this phenomenon empirically unique for sports markets?  

RQ2: Why do competition authorities turn a blind eye on anticompetitive conduct in sports 

markets?  

RQ3: What are the implications for the governance of sports markets?  

Theoretical Framework 

We use two theoretical economic frameworks in this paper. First, we derive from sports 

economics the special character of sports markets requiring a certain degree of cooperation 

among the competitors (pioneered by Rottenberg, 1956; Neale, 1964). Sports governing bodies, 

often in the shape of sports associations, typically perform this role with the consequence that 

(i) commercial sports are often run as a monopoly regarding premier-level competitions 

because, on balance, this tends to maximize consumer welfare, (ii) the resulting market power 

is necessary for the functioning of sports markets, and (iii) sports governing bodies have scope 

and incentives to abuse their power in anticompetitive ways (see on all three aspects with 

extensive references Budzinski & Szymanski 2015; Budzinski & Feddersen 2023). Second, we 

apply the theory of political economy (Wood & Anderson, 1993; Koop & Jordana, 2022; 

Shughart, 2022) to the case selection of competition authorities. Based upon the utility function 

of these authorities, including both public interest and private interest elements, we explain why 
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competition authorities are more eager to take up cases from one industry than from another 

industry – even though this may not be justified by optimal competition policy considerations. 

Methodology 

In order to validate our initial observation, we compile and analyze a unique data-set of 

399 competition law cases of the EC between 1999 and 2025 as well as over 900 competition 

law cases that were decided be the ECJ. Using statistical and econometric methods, we analyze 

whether sports cases are systematically more often brought by private parties without a prior 

investigation by competition authorities than cases in other industries.   

Main Findings 

RQ1: Is this phenomenon empirically unique for sports markets?  

Our empirical analysis shows that sports industries are special in this regard. In no other 

industry, a majority of cases is brought to the ECJ without the regular involvement of 

competition authorities; this is especially true for successful cases (i.e., the ECJ finding at least 

considerable antitrust concerns). The difference is statistically significant.  

RQ2: Why do competition authorities turn a blind eye on anticompetitive conduct in sports 

markets?  

Sports cases are both complex (presence of a market-internal regulator) and sensitive to 

public opinion (high fan and media attention; strong opinions by fan groups). While both could 

explain the empirical results, high complexity is also present in other industries. For example, 

digital ecosystems often entail powerful market-internal regulators as well, e.g., setting the rules 

on digital marketplaces. However, at least for the last decade, there is no observable reluctance 

of competition authorities in such markets (Göhsl, 2023). Therefore, we conclude that 

competition authorities' self-interest in maintaining a positive reputation and image in the media 

and among the public incentivizes them to hesitate to pursue antitrust cases in sports markets. 

Thus, victims of anticompetitive conduct in sports markets cannot rely on competition 

authorities to prosecute their cases.  

RQ3: What are the implications for the governance of sports markets?  

Power over commercial activities requires checks and balances to prevent abuses of 

these powers. However, if competition authorities systematically turn a blind eye on sports 

cases, a severe under-enforcement occurs, granting sports governing bodies considerable 

freedom to promote their own interests over public interests and consumer welfare. If private 

parties must fight cases through the instances without the authorities' far-reaching competencies 
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and investigation powers, the few spectacular cases suggest that much more anticompetitive 

conduct by sports governing bodies occurs – at the expense of social welfare. Thus, public 

authorities and market participants must address this issue by designing and implementing 

checks and balances for the power of sports governing bodies that can be easily litigated in 

courts.  
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Introduction 

The valuation of professional football players has become an important topic in sport 

economics because transfer decisions increasingly involve large financial commitments and 

long-term strategic consequences for clubs. Although previous research has identified a number 

of individual determinants of player value, such as age, performance statistics, and playing 

position (Franceschi et al., 2024; Müller et al., 2017), less attention has been paid to the extent 

to which these mechanisms differ across leagues operating in distinct institutional 

environments. This issue is particularly relevant in European football, where leagues vary 

substantially in terms of financial resources, transparency, market maturity, international 

exposure, and the standardization of scouting and valuation processes. In recent years, player 

valuation has also increasingly incorporated digital indicators of visibility, reflecting the 

growing importance of media presence in modern football markets.  

The present study examines the determinants of football players’ market values across 

seven European leagues: England, Belgium, Norway, Poland, Moldova, Belarus, and Iceland. 

The aim is to assess whether the determinants of football player market value are consistent 

across leagues and to assess how league-specific institutional context affects their magnitude 

and explanatory power. In this way, the analysis extends the literature beyond purely individual-

level explanations and places football player valuation within a broader comparative and 

institutional perspective.  

Theoretical background  

The study draws on two complementary perspectives: human capital theory and new 

institutional economics. From the perspective of human capital theory, a player’s market value 

reflects accumulated skills, productivity, experience, and future potential (Becker, 1964). In 

football, these dimensions can be approximated by age, match participation, goals, and assists.  

At the same time, market valuation is unlikely to depend solely on on-field productivity.  A 

player’s value may also be affected by visibility, reputation, and broader team context, 
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especially in highly commercialized football environments. In contemporary football markets, 

such visibility is increasingly shaped by digital platforms, where social media presence can 

serve as a measurable proxy for player reputation and global reach.  

New institutional economics provides a second analytical lens by emphasizing that 

economic outcomes are shaped by formal and informal rules, information quality, and the 

degree of standardization in market processes (North, 1990; Williamson, 2000). Applied to 

football, this means that player valuation may be more predictable in leagues characterized by 

stronger institutions, better data availability, more professionalized scouting systems, and more 

transparent transfer practices. By contrast, in less institutionalized environments, player 

valuation may depend more strongly on local knowledge, subjective assessments, and context-

specific decision-making. This perspective leads to the expectation that the same observable 

characteristics may not carry identical valuation effects across leagues.  

Data and methodology  

The analysis covers 2249 players from seven selected European leagues in the 

2023/2024 season. Only players who played at least 90 minutes in domestic league competition 

were included in order to exclude players with very limited playing time and ensure reliable 

performance measures. The leagues were selected purposively in order to capture variation in 

economic strength, international visibility, and institutional development across European 

football.   

The dependent variable is the natural logarithm of a player’s market value (expressed in 

EUR). The logarithmic transformation was applied to reduce skewness and allow for 

interpretation of coefficients in relative (percentage) terms. The market value data were obtained 

from Transfermarkt, a widely used proxy for player valuation in sports economics research 

(Coates & Parshakov, 2022; Peeters, 2018). The explanatory variables include age and age 

squared, minutes played, goals, assists, playing position, and the natural logarithm of Instagram 

followers as a proxy for media-related visibility. In addition, the model incorporates club 

position in the final league table and the aggregate market value of the first-team squad. To 

assess league-specific valuation mechanisms, separate hedonic regression models were 

estimated for each league. Bootstrapped standard errors based on 1000 replications were applied 

in all models in order to improve the robustness of inference.  
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Results and discussion  

The results indicate that several determinants of player value are relatively consistent 

across leagues. Age and age squared emerge as significant predictors in all seven models, 

confirming a non-linear relationship between age and market valuation. This finding is 

consistent with human capital theory: markets reward players who combine accumulated 

experience with future resale potential, while valuations decline after the peak stage of sporting 

productivity. Minutes played also show a generally positive effect, suggesting that regular 

participation signals quality, form, and trust from coaching staff.  

Offensive productivity matters as well, although its relative importance varies across 

leagues. Goals are particularly important in some leagues, whereas assists are more strongly 

rewarded in others. This suggests that the valuation of football talent is not based on a single 

universal sporting profile, but rather depends partly on local market preferences and competitive 

structures. Similarly, Instagram followers are positively associated with market value in several 

leagues, particularly in England and Belgium, indicating that digital visibility and personal 

branding function as important components of football-related human capital.  

At the contextual level, the aggregate value of the squad is a positive and significant 

predictor in all league-specific models. This suggests that individual valuation is embedded in 

team environment and that players benefit from belonging to stronger, more highly valued 

squads. Club ranking also matters in selected leagues, although less uniformly than age or team 

value. Perhaps the most important finding concerns differences in model fit across leagues. The 

adjusted R² values are highest for Belgium (0.779) and England (0.770), where the models 

explain a substantial share of variation in player values. By contrast, explanatory power is 

markedly lower in Norway (0.388), and Iceland (0.333). This pattern suggests that valuation 

processes are more predictable in more developed and institutionalized football markets, where 

information is richer and evaluation criteria are more standardized. In smaller or less 

institutionalized leagues, a larger proportion of value appears to depend on factors that are 

difficult to quantify, such as informal reputation, local networks, or context-specific judgments. 

These results support the argument that institutional environment affects not only the level of 

football market development but also the logic through which human capital is priced.  

Conclusion  

The analysis shows that football player valuation across European leagues is shaped by  

a combination of universal and context-specific mechanisms. Core determinants linked to 
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human capital, such as age, playing time, and performance, remain important across all markets. 

The results also highlight the growing role of digital visibility. However, the strength and 

explanatory power of these factors differ significantly depending on league context. This 

indicates that player valuation cannot be fully understood without considering institutional 

differences between football markets. The contribution of the study lies in integrating human 

capital theory with new institutional economics in order to explain cross-league differences in 

valuation processes.   
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Introduction 

The wisdom of crowds hypothesis, rooted in Galton (1907) and popularised by 

Surowiecki (2004), posits that aggregated judgements from a large and diverse group can 

produce surprisingly accurate estimates. This principle has been tested extensively in prediction 

markets (Wolfers & Zitzewitz, 2004), but a relatively neglected question is whether crowd 

accuracy improves over time as information environments change and participants gain 

experience.  

The football transfer market offers a natural setting to study this question. Transfermarkt 

relies on a community of registered users to estimate the market values of professional football 

players. These valuations are widely cited by media, agents, clubs, and researchers and their 

relationship to actual transfer fees has attracted a growing body of academic work. Peeters 

(2018) shows that Transfermarkt valuations outperform standard predictors such as FIFA 

rankings and Elo ratings when forecasting international match results. Herm et al. (2014) 

examine the conditions under which crowd valuations are incorporated into real-world 

negotiations. Prockl and Frick (2018) investigate the precision of  

Transfermarkt estimates using Major League Soccer salary data as a benchmark and find high 

correlations but also systematic patterns. Coates et al. (2022) show that Transfermarkt 

valuations are biased predictors of actual fees, with the magnitude of bias varying across leagues 

and along the fee distribution.  

A common feature of this literature is that it treats the crowd's predictive power as 

static. Whether valuation accuracy has changed over time as the platform has grown, as 

information has become more accessible and as participants have accumulated experience 

remains an open question. This study tries to address that gap.  

Data 

The study uses a dataset of football transfers with transfer fees across major European 

leagues, sourced from Transfermarkt from the period 2014 to 2025. Each observation includes 

the actual transfer fee, the player's estimated market value at the time of transfer, and player 
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characteristics such as age, position, nationality, contract expiration date, whether the transfer 

was domestic or international, pre-transfer injury history, and national team experience. The 

data also includes league-level performance data for selling clubs, such as points, goal 

difference and league rank to control for the competitive context at the time of the transfer. 

Empirical Strategy 

The analysis proceeds in two steps. First, the year-by-year correlation between log 

market value and log transfer fee is computed to produce a time series of R-squared values. This 

provides a simple visual summary of whether crowd accuracy has a trend over the sample 

period.  

Second, a regression model interacts the log of Transfermarkt market value with a time 

trend, controlling for player characteristics, contract length, injury history, national team 

experience, and selling-league fixed effects. If the interaction coefficient is positive and 

significant, this indicates that the relationship between crowd valuations and actual fees is 

tightening over time, meaning that crowds are becoming more accurate.  

Contribution 

This paper provides a dynamic test of crowd-sourced valuation accuracy in the transfer 

market: not whether crowds are wise, but whether they are becoming wiser. The year-by-year 

R-squared values between log market value and log transfer fee show an upward trend over the 

sample period, and the interaction between log market value and the time trend is positive and 

significant after controlling for player and league characteristics. These results suggest that the 

predictive power of crowd valuations has improved over time, even after accounting for 

structural changes in the transfer market such as fee inflation.   
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Context 

In recent years, European women’s football has seen a significant rise in investment, 

especially in major leagues such as the FA Women’s Super League (England), Division 1 

Féminine (France), and the Frauen-Bundesliga (Germany). While historically the U.S. has been 

a global leader in women’s football, European leagues have surged in investment and visibility 

over the past decade, as clubs that are part of historically successful men’s teams like Barcelona, 

Lyon, Chelsea, Arsenal, and Bayern Munich have channeled considerable resources into their 

women’s teams. According to Deloitte (2024), the top 15 elite women’s clubs in Europe 

reported an average revenue of €2.4 million during the 2021/22 season. More specifically, in 

England’s Women’s Super League, total club revenues rose by 60% in the same season, 

increasing from £20 million in 2020/21 to £32 million in 2021/22 (Deloitte, 2023). Although 

these figures demonstrate encouraging growth, they continue to lag substantially behind the 

financial scale of the men’s game, with many women’s clubs still operating under constrained 

budgets and limited financial sustainability.  

According to FIFA, in 2023, only 147 international transfers of female players involved 

the payment of a fee (7.8% of all international transfers of female players), compared to 3,279 

(15.0%) in men’s football (FIFA, 2024). However, the market is growing rapidly as 

demonstrated by the fact that the 4 most expensive transfers occurred during the 2025 summer 

transfer window. As a result, accurately assessing the market value of female players is 

becoming increasingly important for football clubs although this task presents considerable 

challenges, particularly in a market with limited reference transactions.   

In this context, Soccerdonna, belonging to the popular Transfermarkt website, offers 

crowdsourced “market values” for female footballers. This study seeks to assess the capability 

of crowd-sourced evaluations in valuing female players by identifying both the parameters 
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explicitly considered and those potentially overlooked, covering an existing gap in the literature, 

since for its male counterpart, Transfermarkt has been frequently referenced, analyzed and 

studied in this context (e.g. Peeters, 2018; Prockl & Frick, 2018, Müller et al.  

2017).  

Hypotheses 

We assess the determinants of female player market values and address the question of 

whether the development of the female player transfer market is similar to that of male players. 

Building on the existing evidence on the transfer market for male players, our hypotheses are 

as follow:   

- Physical attributes, performance stats and popularity data are important in order to 

model market value and they have same similar influence as in male football.   

- Female football market is segmented between top and non-top players as it is in male 

soccer.  

- Key variables affect in a different way and magnitude depending on the field 

position of the player.  

- There is a significant discrepancy between the transfer fees paid for female 

footballers and their market values as estimated by market assessments.  

Finally, we also use this study to initiate a critical discussion about the differences between the 

male and female transfer markets.    

Data and Methods 

To test for the first three hypotheses, we use an OLS regression to assess the impact of 

29 players attributes on the Soccerdonna market values. We have collected season-level data 

about players’ characteristics, crowd market values, performance and popularity from several 

sources mainly Soccerdonna, OptaSports and Instagram. The final sample is composed of 2,153 

player-season observations covering seasons 2021-2022 (n = 1,085) and 2022-2023 (n = 1,062), 

and distributed among the 5 major women’s league in the world: German Bundesliga, French 

Division 1 Féminin, English FA Women’s Super League, American NWSL and Spanish Primera 

División Femenina. All players belong to 62 different teams.   

To address the fourth hypothesis, we apply the methodology proposed by Coates and 

Parshakov (2022) in their analysis of Transfermarkt market values (2022), and measure the 

share of the variation in transfer fees that can be explained by Soccerdonna market values. We 
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also apply a model estimated on male players’ Transfermarkt values to female players 

characteristics to illustrate the discrepancies between male and female valuations.   

Results 

Physical characteristics, such as age and height, as well as on-field performance 

indicators, most notably goals per game and assists are found to be significant determinants of 

female players’ market value. Additionally, social popularity, measured by metrics like 

Instagram followers, was found to be a significant factor. The existence of segmentation in the 

market for players and specialisation by position are also demonstrated. These results are in line 

with previous works for male players (García del Barrio & Pujol, 2007; Herm et al., 2014; 

Muller et al., 2017; Franck & Nüesch, 2012), reinforcing the applicability of these valuation 

criteria across genders.  

However, these valuation similarities do not negate the substantial differences in overall 

market valuations between men’s and women’s football. Such differences may be also 

influenced by gender-based perceptual biases, such as those brought to light Gómez-González 

et al.’s work (2024) which shows that identical football actions are rated lower when performed 

by women, suggesting that perceived quality—not actual performance—can distort market 

valuations. As a matter of fact, crowdsourced market values for female players are not as good 

in predicting actual transfer fees as they are for male players. Our regression analysis shows 

that only half of the variance in transfer fees can be explained by Soccerdonna’s market values 

alone (R2=0.512), while in men’s football context, R2 reaches 0.782 (as reported by Coates and 

Parshakov (2022)).  
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Introduction 

Economic resources have long been established as a central determinant of sporting 

success, yet the precise mechanisms through which financial strength translates into 

performance on the pitch remain contested. This paper lies at the intersection of three related 

areas of research: the sports economics wage–performance literature, which shows that payroll 

is closely linked to competitive outcomes (Hall et al., 2002; Caruso et al., 2017) and that wage 

structure may matter alongside wage levels (Bellavite Pellegrini et al., 2021; Di Domizio et al., 

2022); the market valuation literature, which demonstrates that Transfermarkt-based measures 

contain meaningful information about squad quality, even if their validity as proxies for wages 

remains debated (Herm et al., 2014; Peeters, 2018; Coates & Parshakov, 2022); and the expected 

goals (xG) literature, which argues that match results are heavily contaminated by short-run 

randomness and that xG-based indicators provide a cleaner picture of underlying team 

superiority (Brechot & Flepp, 2020; Mead et al., 2023).  

Our study examines whether three conceptually related, but empirically distinct ex ante 

measures of club strength – pre-season Elo ratings, Transfermarkt team market values, and 

annual wage bills – explain not only realised match outcomes but also xG difference, defined 

as the expected goals of the home team minus the expected goals of the away team. This design 

builds on Reade and Garcia-del-Barrio (2023) and Karaś (2025), while shifting the focus 

towards the comparative explanatory power of these measures at the match level in UEFA club 

competitions.  

Data and Methodology 

The empirical analysis combines match-level outcome and performance data with three 

ex ante indicators of team strength drawn from external sources. Match results and detailed 
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match statistics, including expected goals (xG), come from FotMob. Pre-season team strength 

is measured using clubs’ Elo ratings from Football Club Elo Ratings (http://clubelo.com/).  

Financial strength is proxied by Transfermarkt squad market values, aggregated at the club-by-

season level, and by Capology player salary data aggregated to annual team wage bills. In 

practice, however, both the wage and the market-value data are concentrated heavily among 

clubs from the top 5 European leagues, so the availability of Transfermarkt and especially 

Capology information substantially restricts the estimation sample relative to the full set of 

UEFA fixtures.  

The raw dataset contains match-level observations from the group and knockout stages 

of the UEFA Champions League and Europa League between 2020–21 and 2024–25; qualifying 

rounds are excluded. The main regressors are pairwise differences in pre-season Elo, lagged log 

squad market value, and log wage bill. Goal difference and xG difference are estimated using 

OLS, while the 1X2 match outcome is modelled using ordered probit. All specifications include 

season, competition, and stage fixed effects, with standard errors clustered at the team-pair–

season–competition level. The unit of analysis is the individual match.  

Results 

Pre-season Elo difference is a strong and statistically significant predictor of both goal 

difference and xG difference, accounting for roughly 13–15% of variance in each outcome when 

entered alone. Adding log market value difference produces clear and statistically significant 

improvements in fit in both cases, but the gain is strikingly asymmetric: adjusted R² rises from 

0.150 to 0.181 for goal difference, but from 0.131 to 0.216 for xG difference. Thus, 

Transfermarkt-based market value adds explanatory power beyond a standard Elo specification 

for both realised and process-based outcomes, yet its incremental contribution is substantially 

larger for xG difference than for the final scoreline. In the xG specification, Elo’s own 

coefficient shrinks to near zero once market value is included, suggesting that market value 

largely absorbs whatever information Elo carries about the hidden team strength; by contrast, 

for goal difference and match result, Elo retains some additional predictive power even after 

market value is considered.  

In the ordered-probit specification for 1X2 results, pseudo-R² likewise increases from 

0.060 to 0.072 when market value is added to Elo, indicating that market value also improves 

conventional Elo-based match models of realised outcome. In the wage subsample, the log wage 

bill difference does not add statistically significant explanatory power beyond Elo and market 
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value for either outcome – though this result should be interpreted carefully given the high 

correlation between wages and market values among clubs from the top 5 leagues, and the more 

limited data coverage outside them. The comparison between outcomes is the paper’s most 

instructive finding: financial and quality variables explain the balance of chance creation 

considerably more readily than the final scoreline, because scorelines incorporate a layer of 

finishing variance that pre-match club characteristics cannot be expected to predict. 

Conclusions 

The results point to a consistent and practically relevant conclusion: richer and stronger 

clubs do not simply win more often – they also produce systematically better underlying 

performances, and this is most clearly visible when performance is measured through xG rather 

than the final score. Market value does not merely serve as a proxy for Elo or duplicate the 

information already contained in Elo ratings; rather, it provides substantial additional 

information alongside Elo, especially if the objective is to explain underlying match 

performance. For xG difference, market value largely displaces Elo once both are considered 

together, whereas for realised outcomes it improves rather than fully replaces Elo, while wages 

provide little additional information in the subsample where they are available. This is an 

important implication for the tournament-simulation literature, which typically relies on Elo-

based models: augmenting such models with market-value information may improve predictive 

performance. More broadly, our findings suggest that studies relying on realised match results 

to evaluate club quality may be working with a noisier signal than necessary. Process-based 

metrics such as xG difference offer a more economically intelligible outcome, one that is more 

tightly connected to the pre-match resources and inherited strengths that clubs bring into 

European competition.  
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Introduction  

Growing evidence demonstrates that climatic conditions exert a profound impact on the 

functioning of modern human societies, with global economic productivity exhibiting a highly 

non-linear response to temperature (Burke et al., 2015). While a robust body of literature 

acknowledges the negative effects of heat stress on various occupational outcomes, cleanly 

disentangling the underlying mechanisms—specifically, physiological fatigue and behavioral 

responses—remains a formidable empirical challenge. This study addresses this gap by utilizing 

professional soccer in the German Bundesliga as a high-stakes, observable natural experiment. 

Professional sports offer a uniquely compelling laboratory setting with precise measurement of 

complex, team-based productivity, providing an ideal empirical analog for high-skilled labor 

under pressure (Lichter et al., 2017; Mišák, 2025).  

Disentangling the mechanisms behind heat-induced productivity loss is critical. On the 

one hand, the physiological channel highlights that heat stress mechanically restricts physical 

capacity and impairs cognitive functions, such as decision-making and team coordination 

(Mišák, 2025; Yuan et al., 2024). On the other hand, the behavioral channel posits that workers 

actively adjust their effort provision in light of additional physical strain (Lichter et al., 2017). 

Crucially, this behavioral response is moderated by external observation; an absence of social 

pressure and crowd support means workers may not fully commit to the match when feeling 

unobserved (Fischer et al., 2022).  

Institutional Context  

The German Bundesliga serves as an optimal natural experiment due to its 

predetermined match schedule and uniform geographic distribution, which preclude 

endogenous rescheduling to avoid heat exposure and coastal clustering bias. Our sample 

consists of eight Bundesliga seasons from 2017/18 to 2024/25, covering a total of 2448 matches. 

Importantly, the COVID-19 pandemic introduced valuable exogenous variations: the disrupted 

2019/20 season was extended into June (close to Germany's hottest month), yielding a natural 
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extreme-heat sample, while the densely scheduled 2020/21 season with its shortened winter 

break provides an ideal setting to study fatigue accumulation.  

To quantify heat stress precisely, this study employs the extended heat index (HI 3.0), 

as standard Wet-Bulb Globe Temperature (WBGT) measurements often suffer from radiation 

data limitations and measurement errors. HI 3.0 (Lu & Romps, 2022; Zhao, 2025) significantly 

improves upon traditional indices by incorporating micro-physiological processes, such as 

sweat dripping limits, blood flow, and dynamic core temperature regulation. This allows for a 

theoretically sound and physically consistent measure of human heat stress across a wide range 

of extreme temperature and humidity conditions, which we precisely map to stadium 

coordinates at the scheduled kickoff hour.  

Empirical Strategy  

To effectively isolate the physiological and behavioral responses to heat stress, we utilize 

two distinct exogenous shocks introduced during the COVID-19 pandemic. To isolate the two 

mechanisms, we pair each shock with a specific productivity metric.  

Baseline Model: We evaluate overall labor productivity by assessing both the quantity 

and quality of high-skilled output. We employ the total number of passes to measure the 

aggregate volume of labor and effort provision (Lichter et al., 2017; Yuan et al., 2024), and 

passing accuracy to capture the quality of cognitive decision-making and team coordination 

under stress (Mišák, 2025).  

Mechanism A, Physiological Fatigue: We exploit the exogenous policy shift from three 

to five permitted substitutions per match, a rule change that directly alleviated physical 

exhaustion. To isolate physiological fatigue, we analyze passing accuracy. Significantly, as 

professional players do not intentionally surrender ball possession to conserve energy (Lichter 

et al., 2017), any decline in accuracy—conditional on pass type and distance—primarily reflects 

impaired physiological and cognitive execution rather than a deliberate strategic shift. By 

estimating the interaction between the heat index and the five-substitute rule, we can isolate the 

mitigation of physiological exhaustion.  

Mechanism B, Behavioral Responses: We leverage the exogenous occurrence of ghost 

games, matches held in empty stadiums, which removed the social pressure and crowd support 

typically provided by spectators (Fischer et al., 2022). Without this external observation, players 

may not fully invest into the match when feeling unobserved. To capture these behavioral 

responses, we specifically analyze the ratio of long over short passes—a behavioral workaround 
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used by players to reduce individual running loads (Lichter et al., 2017). To isolate individual 

labor-saving behaviors from team-level tactical shifts, we control for dynamic match states and 

team-season fixed effects, ensuring pass ratios reflect pure behavioral responses. By analyzing 

the interaction between the heat index and ghost games, we can identify the extent to which 

workers choose labor-saving, passive strategies when social pressure is absent.  

Expected Findings  

We anticipate that elevated heat indices significantly reduce both the total number of 

passes and passing accuracy, consistent with the baseline negative impact of heat on the quantity 

and quality of effective labor productivity. For the mechanisms, the introduction of the five-

substitute rule is expected to significantly mitigate the heat-induced decline in passing accuracy, 

providing evidence for the physiological fatigue channel. Conversely, during ghost games, we 

expect the heat-induced increase in the ratio of long over short passes to be significantly 

amplified. This would suggest that the absence of social pressure exacerbates labor-saving 

behavioral responses under environmental stress.  

This study contributes to the broader labor and environmental economics literature by 

cleanly disentangling the physiological fatigue and behavioral response channels through which 

extreme heat impairs high-skilled labor productivity. It highlights the critical role of institutional 

design—such as adjusting worker shifts via substitutions and maintaining robust social pressure 

(monitoring)—in mitigating the economic damages of climate change.  
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For about 2 billion (≈ 25%) Muslims worldwide, the holy month of Ramadan - the ninth 

month of the Islamic lunar calendar - constitutes a period of commemoration, spiritual devotion, 

and community engagement. As a central component, the complete abstinence from food and 

drink during sunlight hours is widely viewed as a means to draw closer to God  

(‘Allah’), cultivate self-control and gratitude, and to show empathy with those less fortunate. 

While the prior literature documents the adverse effects of in utero exposure to Ramadan fasting 

on short- and long-run health outcomes and human capital formation (e.g., Almond 2011; van 

Ewijk 2011; Almond and Mazumder 2015; Majid 2015; Aydilek 2024), the evidence on student 

performance is mixed (e.g., Oosterbeek and van der Klaauw 2013; Nuryakin et al. 2022; 

Hornung and Schlag 2023). Intriguingly, despite its clear relevance, we still know little about 

how religious fasting affects workers’ productivity. Leveraging high-quality, objective 

measures of performance in an elite setting, this paper is the first to fill this gap and provides 

insight on the compatibility of religious norms and work, and implicitly points to broader 

debates on secularism and accommodation in the workplace.  

Specifically, we use professional soccer as a natural laboratory (e.g., Kahn 2000; Bar-

Eli et al. 2020; Palacios-Huerta 2025; Fonti et al. 2023), providing a highly competitive 

environment in which workers (players) face meaningful economic incentives and performance 

is measured in a transparent and granular way. In parallel with the increasing professionalization 

of professional soccer over the past two decades, concerns about the effects of fasting on 

individual and team performance have become more salient given the sport’s high physical 

demands, with field experimental evidence suggesting that fasting can reduce agility, speed, 

and endurance (e.g., Zerguini et al. 2007). In response, some clubs (e.g., Liverpool FC) have 

recently begun to adapt training schedules during Ramadan and tailor nutrition plans for Muslim 

players, while in some leagues brief match pauses to allow players to break their fast have 

become increasingly common.  

Against this backdrop, data is collected on the player-match level for 16 seasons 

(2009/2010–2024/2025) of the Premier League, the first tier of English professional soccer. Our 
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primary performance measure is retrieved from WhoScored.com, which provides an 

algorithmic match rating on a ten-point scale based on a weighted combination of more than 

200 singular metrics. Additionally, selected base performance metrics, e.g., goals and assists, 

as well as player and match information, are retrieved from FBRef.com, Transfermarkt.de, and 

FootballData.co.uk.  

Because Ramadan shifts across the solar year, we can leverage rich quasi-experimental 

variation in fasting conditions, including climate, daylight duration, and timing within the 

soccer season. Accordingly, we enrich our data with hourly temperature information from 

Meteostat and compute sunset hours using the solar position algorithm from the U.S. National 

Oceanic and Atmospheric Administration (NOAA).  

This variation enables a quasi-experimental design. We estimate both (i) a canonical 

difference-in-differences (DiD) model that compares the relative performance of Muslim and 

non-Muslim players during versus outside Ramadan, and (ii) a triple-difference (DDD) 

specification (Olden and Møen 2022) to examine how the effect varies with fasting intensity, 

measured by daylight hours, hot weather conditions, as well as kickoff times before versus after 

sunset. Following the prior literature, we adopt an intent-to-treat (ITT) approach and classify a 

player as Muslim if at least one of his reported citizenships corresponds to a country with a 

Muslim population share above 90%, while also replicating our analysis using alternative 

classification strategies.  

Overall, we find no statistically significant effect of Ramadan fasting on the individual 

performance of Muslim players, as measured by the WhoScored rating. Intriguingly, this null 

result is robust to controlling for fasting intensity, and we likewise do not observe any 

significant differences in baseline performance metrics such as goals and assists. At the team 

level, results are similarly muted as we find that fielding more Muslim players during Ramadan 

does not affect a teams' winning probability or its aggregate team rating. We interpret this null 

as consistent with individual and organizational adaptation to religious observance, illustrating 

how firms may adjust practices to accommodate employees’ private lives.   
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Introduction 

This paper investigates whether short-term religious observance involving daytime 

fasting affects performance in professional football. Specifically, we examine whether fasting 

during Ramadan influences on-field productivity of professional footballers competing in 

Europe’s Big Five leagues. Observance of Ramadan requires abstention from food and drink 

from sunrise to sunset for approximately one month. Given the physiological demands of elite 

football and cognitively demanding decision-making under fatigue, fasting may plausibly affect 

match performance through reduced energy availability, hydration constraints, and altered sleep 

patterns.  

Despite a growing interdisciplinary literature in sports science examining fasting and 

physical performance, there is limited causal evidence on whether this religious observance 

influences productivity (Zerguini et al., 2007; Chtourou et al., 2019; DeLang et al., 2022; 

Martinez-Rodriguez et al., 2022). This gap is important, as the stakes in elite football are 

substantial; productivity changes may have meaningful implications for performance, player 

valuation, and labour market outcomes.  

The analysis is grounded in human capital theory (Becker, 1964). In standard models, 

output depends on physiological capacity, effort provision, and, where relevant. recovery. 

Temporary constraints on nutrition and hydration may reduce short-run productivity if energy 

inputs are restricted. However, from a tournament theory perspective (Lazear & Rosen, 1981), 

elite footballers face strong incentives to maintain performance due to contract structures, 

selection pressure, and reputational concerns. As such, any potential productivity decline may 

be mitigated by physiological adaptation, effort substitution, or strategic behavioural responses. 

We therefore consider two competing hypotheses:  

H0: There is no significant performance decline during Ramadan, reflecting adaptation, 

effort compensation, professional conditioning, or institutional management.  
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H1: Players observing Ramadan experience reduced performance during the observance 

period relative to non-Ramadan periods and relative to players who do not observe the 

festival.  

Data and Method 

  The dataset covers all matches played in Europe’s Big Five leagues - the Premier 

League, La Liga, Serie A, Bundesliga, and Ligue 1 - between August 2021 and May 2025. The 

final sample contains over 186,000 player-match observations, of which 23,837 occur during 

Ramadan periods. Among these, 2,551 observations correspond to players observing Ramadan 

and fasting between sunrise and sunset. All other players serve as the control group.  

Performance is measured using advanced match statistics capturing multiple dimensions 

of productivity: attacking output (non-penalty expected goals and expected assisted goals), 

creative involvement (shot- and goal-creating actions), distribution efficiency (pass completion 

and progressive passes), ball progression (carries and progressive carries), dribbling 

effectiveness (attempted and successful take-ons), and defensive contribution (total defensive 

actions).  

To identify causal effects, we implement a difference-in-differences (DiD) design 

comparing treated and control players across Ramadan and non-Ramadan periods. Because 

playing time may respond endogenously to performance, all outcomes are estimated at the per-

minute level. This approach attempts to mitigates potential bias arising from adjustments in 

match participation.   

The baseline specification is:  

𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖𝑡 = 𝛽0 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖 + 𝛽2𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑛𝑐𝑒𝑡 + 𝛽3(𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖 × 𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑛𝑐𝑒𝑡) + 𝛾𝑋𝑖𝑡 + 𝛼𝑖 

+ 𝛿𝑡 + 𝜖𝑖𝑡  

Where: 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖𝑡denotes a performance statistic of player 𝑖 in match 𝑡, 

𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖is an indicator equal to one for players in the treatment group, 𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑛𝑐𝑒𝑡 is an 

indicator equal to one for matches occurring during the observance window, 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖 × 

𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑛𝑐𝑒𝑡captures the treatment effect during the observance period, 𝑋𝑖𝑡includes time-

varying controls (e.g., age, position, opponent fixed effects, match location), 𝛼𝑖are player fixed 

effects, 𝛿𝑡are time fixed effects,𝜖𝑖𝑡is the error term.   

The coefficient of interest, 𝛽3, represents the causal effect of the observance period on 

treated players relative to controls, under the parallel trends’ assumption, and is the key variable 

of interest. Standard errors are clustered at the player level.  
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Preliminary Results 

Using a two-way fixed effects DiD framework with per-minute outcomes, we find no 

systematic evidence of performance decline during Ramadan. Across eleven attacking, creative, 

passing, progression, and defensive metrics, the interaction term is not statistically significant 

for almost all outcomes, including non-penalty expected goals, expected assisted goals, shot- 

and goal-creating actions, passing efficiency, and defensive contributions. The only statistically 

significant effect is in an unexpected direction and is a modest increase in per-minute carries (β 

= 0.0175, p < 0.10).   

These results suggest that elite professional players maintain short-run productivity 

despite temporary physiological constraints. The absence of broad negative effects indicates 

that observable match performance remains stable during Ramadan.  

Two complementary mechanisms may explain this stability. First, players operating in 

high-incentive tournament environments may physiologically adapt or strategically adjust effort 

allocation to preserve measurable output. Second, clubs may effectively manage workload 

during observance periods through substitution timing, tactical deployment, and training 

adjustments, allowing productivity to be maintained along the intensive margin while 

potentially adjusting along the extensive margin.  

Taken together, the findings point to substantial resilience in elite sport labour markets. 

Rather than observing productivity deterioration, we find evidence consistent with individual 

and management adaptation to short-term constraints. These results contribute to the sport 

economics literature by demonstrating that high-performance professional environments may 

effectively absorb temporary physiological shocks without measurable declines in output.  
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Motivation and Research Question 

Why do some competitors excel in sporting competitions while others fall behind? This 

paper isolates three key and conceptually distinct factors that contribute to competitive success 

and formally analyzes how they interact: (i) the innate potential of a contestant, (ii) developed 

talent, and (iii) motivation. Existing literature on contests almost always reduces these three 

forces to a single exogenous asymmetry in cost or prize valuation.  

Model 

The paper develops a three-stage contest between two risk-neutral contestants. In stage 

0, nature determines each contestant's potential — an upper limit that talent can approach, but 

never reach. In stage 1, each contestant invests in a costly talent level below this limit, where 

the marginal cost of talent investment increases and becomes prohibitive as talent approaches 

its potential limit. In stage 2, the contestants simultaneously choose their level of effort in a 

Tullock contest, where greater talent development lowers the marginal cost of effort. 

Contestants may also differ in motivation, which is modeled as having different valuations of 

the contest prize. The model is solved by backward induction, and three measures are 

introduced to evaluate the outcomes: “Exploitation of Potential” (the proportion of one’s own 

potential converted into talent), “Relative Talent”, and “Competitive Balance” (the ratio of 

winning probabilities). 

Main Results 

General results 

Existence and uniqueness of equilibrium: A unique subgame-perfect Nash equilibrium 

of talent and effort exists under general cost function conditions, even when contestants differ 

in both potential and motivation. 

A new source of asymmetry: In the absence of any difference in motivation, heterogeneous 

potential alone is sufficient to generate asymmetric talent and effort in equilibrium — a source 

of asymmetry that is invisible to models which impose asymmetric effort costs directly. 
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For symmetric motivation 

Talent versus effort: Greater motivation and own potential always raise a contestant's 

equilibrium talent, while a higher potential of the rival has an ambiguous effect on a contestant's 

own talent. By contrast, effort is inherently more strategic. It depends on three channels: an 

own-cost channel, a competitive-intensity channel, and a strategic-feedback channel running 

through the rival's talent choice. Both own and rival potential can increase or lower effort 

depending on the degree of relative dominance. 

Discouragement and arms races: Moderately imbalanced contests generate an arms race. 

However, contests that become excessively one-sided in potential simultaneously depress the 

efforts of both contestants, even as the leader's talent continues to increase. This provides a 

theoretical basis for the decline in competitive intensity observed in lopsided contests (e.g. 

blowout games, hopeless job market candidates). 

Self-reinforcing advantage: Under certain conditions, increasing a contestant’s potential has the 

following effects: it increases a contestant’s talent, the proportion of potential that is converted 

into talent, and effort, while the rival retreats.  

Divergent design objectives: A numerical simulation shows that a contest designer who aims to 

maximize aggregate effort and a designer who aims to achieve competitive balance cannot 

generally achieve both objectives with the same policy, since the degree of asymmetry that 

maximizes effort does not usually coincide with parity. 

Applications and Policy Relevance 

The framework applies to any competitive setting in which heterogeneous potential 

shapes the pace and extent of talent development. This includes sports, education, and labor 

markets. A key practical implication is that increasing prize money or bonuses (i.e., motivation) 

can be an effective policy tool: a uniform increase in motivation shifts the competitive balance 

towards parity. Another lever to incentivize the provision of effort is rebalancing mechanisms 

that directly compress potential-driven gaps, such as rating-based matchmaking in sports 

leagues or seeding. The paper also links this framework to the current policy debate on artificial 

intelligence and the labor market. While AI is expected to raise the innate potential of an entire 

cohort of workers, but whether this expanded potential translates into genuine talent 

development depends on how AI is utilized during education. Delegating cognitive tasks to AI 

without genuine engagement effectively increases the perceived cost of talent development, 

meaning actual talent remains below its potential. Even with formally identical access to AI, 
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this discrepancy in the conversion of potential into talent can widen the gap between an 

emerging, AI-empowered elite and those left behind, since the underlying talent was never 

developed and cannot easily be recovered later. 
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Introduction  

Existing research indicates that the outcomes of sporting contests directly affect the 

emotional utility of fans: victories yield positive emotional gains, whereas defeats result in 

utility losses (Hirt et al., 1992; Wann et al., 1994). Furthermore, "unexpected outcomes" that 

deviate from prior expectations act as emotional shocks, triggering more pronounced 

psychological and behavioral responses. Specifically, unexpected wins elicit surprise and 

pleasure, while unexpected losses induce frustration, potentially leading to emotional outbursts 

or aggressive behaviors (Card and Dahl, 2011; Edmans et al., 2007; Eren and Mocan, 2018).  

This paper investigates whether emotional reactions to sporting outcomes spill over into 

social attitudes, focusing on support for government non-interference in response to public 

criticism within the Chinese context. Studying this mechanism in China is particularly 

important because public expression is often tightly regulated, and citizens’ social attitudes may 

be shaped not only by institutional constraints but also by situational emotional shocks. We 

examine whether the negative emotions triggered by an “unexpected loss” alter attitudes toward 

government non-interference, or alternatively increase acceptance of government intervention 

by activating authoritarian predispositions—that is, by heightening individuals’ desire for order 

and conformity. Understanding this process in China sheds light on how transient emotional 

experiences can reinforce support for authoritative control, providing insight into the interplay 

between mass emotions and social attitudes in a context where opportunities for open dissent 

are limited. Drawing on the behavioral economic theories of reference-dependence and loss 

aversion, we propose the following hypotheses:  

Hypothesis 1: Unexpected match losses significantly increase support for government 

interference in response to public criticism.  

Hypothesis 2: The negative emotional response to an unexpected loss is more 

pronounced than the positive response to an unexpected victory.  

Hypothesis 3: The emotional response to unexpected match outcomes is transitory, 

diminishing over one-week horizon.  
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Methodology  

Data 

Individual-level data on social attitudes and related variables are drawn from the 

Chinese General Social Survey (CGSS) for 2015, 2018, and 2023. Match data and betting 

market odds for all Chinese Super League (CSL) games from 2014 to 2023 are obtained from 

www.footballdata.co.uk. Merging two datasets gives a final sample comprising 16,699 valid 

observations.  

Empirical Strategy 

Our identification strategy exploits quasi-random variation in the timing and outcomes 

of CSL matches relative to CGSS interview dates within the same province and year. The key 

insight is that while provinces with CSL teams differ systematically from those without, the 

exact date on which a team plays, and whether it wins or loses relative to pre-match 

expectations, is plausibly orthogonal to the date on which a given respondent is interviewed, 

conditional on province-by-year fixed effects. We estimate the following specification:  

Yipt  = 𝛽1UpsetLossp,W + 𝛽2CloseLossp,W + 𝛽3UpsetWinp,W +γ'Cp,W +δ'Xipt + 𝛼pt +𝜖ipt  (1)  

where 𝑌𝑖𝑝𝑡 is support for government non-interference with public criticism for individual 𝑖  

in province 𝑝 , interviewed in time 𝑡. 𝑈𝑝𝑠𝑒𝑡𝐿𝑜𝑠𝑠𝑝,𝑊 , 𝐶𝑙𝑜𝑠𝑒𝐿𝑜𝑠𝑠𝑝,𝑊 , and 𝑈𝑝𝑠𝑒𝑡𝑊𝑖𝑛𝑝,𝑊   

count the number of upset losses, close losses, and upset wins experienced by the province’s  

CSL team(s) within a window of 𝑊 days preceding the interview, specifically over the interval  

[d – W, d - 1], where 𝑑 is the interview date. Cp,W consists of counts of predicted wins, all close 

matches, and predicted loss within the same window. 𝑋𝑖𝑝𝑡 denotes a vector of individual-level 

control variables, and 𝛼𝑝𝑡 captures province-year fixed effects. 𝜀𝑖𝑝𝑡 is the idiosyncratic error 

term, with standard errors clustered at the province level.   

We estimate equation (1) across three window widths, W{1,3,7}  days. Shorter 

windows (W =1,3) isolate acute responses to recent match outcomes, while the 7-day window 

allows us to examine whether these effects persist within the following week.   

Main findings 

The central finding is that unexpected loss by a province football team significantly 

reduce support for government non-interference with public criticism. In the one-day window, 

an upset loss lowers support for non-interference by 0.309 points on the five-point scale (p 

<0.01) equivalent to roughly 0.27 standard deviations. The effect remain statistically 
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significant at three days (-0.160，p < 0.05) and seven days (-0.131，p < 0.10). This pattern is 

consistent with a short-run emotional channel: the effect is strongest immediately after the 

shock and attenuates over the following week. Close losses, which carry little surprise because 

the outcome is broadly in line with pre-match expectations, show no comparable negative effect 

in the shortest windows. This contrast suggests that deviations from expectations, rather than 

losses per se, drive the result, consistent with the logic of reference-dependent utility (Kőszegi 

and Rabin, 2006). Upset wins are likewise insignificant at short horizons, suggesting that the 

spillover from unexpected match outcomes into political attitudes is asymmetric, with negative 

surprises exerting a stronger immediate effect than positive ones.   

Additionally, we examines whether the effect of upset losses on support for government 

non-interference varies with proxies for exposure to match outcomes. The results reveal that 

individuals with higher internet usage frequency and those holding urban hukou (household 

registration) experience a significantly more pronounced impact from upset losses. 

Interestingly, the spillover effect of emotion is not confined to male; rather, it significantly 

propagates to the female population through intra-household interactions and social networks.  

Contribution  

First, this paper demonstrates that exogenous negative emotional shocks can spill over 

across domains, increasing public demand for obedience and respect for authority, thereby 

expanding the literature on the determinants of political attitudes. Second, this paper is among 

the first in the Chinese context to employ sports betting market data to quantify ex-ante 

expectations. By integrating these market-based measures with nationally representative 

microsurvey data, the study provides robust empirical evidence for understanding how social 

emotions shape public social attitudes in China, offering insights that may be relevant in other 

contexts.  
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Introduction 

This study examines the effect of sports consumption on different aspects of life. In 

particular, it focuses on how the outcomes of soccer matches influence fans’ daily lives and 

subjective well-being across cultural settings. Previous research suggests that when a favorite 

team wins, supporters often experience a temporary increase in happiness and optimism, 

whereas defeats can lead to frustration or reduced motivation (Balish et al., 2016; Kim & James, 

2019). At the same time, cultural context plays a significant role in shaping subjective wellbeing 

(Fulmer et al., 2010). Building on this evidence, the present study investigates whether these 

emotional reactions extend beyond the immediate moment and influence behaviors such as 

productivity, social interaction, or health habits. For example, following a significant defeat—

such as the loss of a semifinal or to a hated rival—does fan behavior change in measurable 

ways, such as increased absenteeism at work or school? Conversely, when a team wins, does 

job performance improve, and if so, for how long does this effect persist?   

The analysis is guided by key ideas from behavioral economics—particularly loss 

aversion, hedonic adaptation, and identity attachment. These mechanisms help explain why 

losses can feel more intense than victories and why emotional effects tend to diminish over time. 

The central research question is: Do match outcomes influence different aspects of life 

differently across cultures? To address this, we proposed the following hypotheses:  

H1: The effect of match outcomes on individual behavior differs significantly across 

cultural contexts.  

H2: The effect of a team’s victory on various life domains differs significantly across 

cultural contexts.  

Methodology 

We assume that attending or watching a soccer match constitutes a leisure activity that 

may affect an individual’s overall subjective well-being (SWB). To examine this, we build on 

prior work (e.g., Perez-Truglia, 2020) and adopt an experimental approach, which offers a 
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credible framework for identifying causal effects. Specifically, we implement a quasi-

experimental post-test-only design with a control group to assess the impact of match outcomes 

on fans’ daily lives. The control group comprises individuals who do not actively support any 

soccer team, while the experimental group includes fans who regularly follow and engage with 

their team’s matches. The treatment is defined as exposure to a soccer match, with particular 

attention to whether the team being supported wins or loses. In addition, we collect detailed 

self-reported measures of fandom intensity. Data collection is conducted through post-match 

surveys administered after each game and twice a week following match weekends to capture 

fans’ emotional and behavioral responses. Self-reported measures of happiness are widely used 

and considered a reliable approach for assessing subjective well-being (e.g., Kahneman and 

Riis, 2005; Ruseski et al., 2014). We employ the Flourishing Scale developed by Diener et al. 

(2010) to capture broader dimensions of psychological well-being. The study is conducted in 

Quito, Ecuador, and Beijing, China, enabling cross-cultural comparisons of emotional and 

behavioral responses.  

By linking cultural norms, emotional expression, and identity investment, this study 

aims to show how collective experiences, such as sports victories and defeats, shape individual 

happiness. The findings contribute to behavioral and cultural economics by clarifying whether 

emotional reactions to collective events follow universal patterns or are shaped by cultural 

context. Understanding these factors provides deeper insights into how individuals react to 

match outcomes in various cultural settings.  

The outcome of a match draws an immediate emotional response among fans, with 

positive results leading to a temporary enhancement in subjective well-being. From a behavioral 

economics perspective, it is crucial to understand how this emotional utility evolves over time— 

whether it is subject to hedonic adaptation, depends on subsequent reference points set by later 

match results, or translates into short- or medium-term changes in overall life satisfaction and 

related life domains.  

This topic is relevant because it helps us understand how emotions, culture, and identity 

influence people’s happiness in real life. While behavioral economics has mainly studied loss 

aversion and adaptation in financial decisions, sports outcomes provide a natural setting to 

observe similar effects without monetary incentives. Soccer, as a global sport with strong 

emotional and cultural meaning, offers an opportunity to observe how people in different 

societies respond to collective success and failure. Comparing South American and Chinese 
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fans allows us to see whether emotional reactions to winning and losing are universal or shaped 

by cultural norms. Understanding these patterns also adds to the study of subjective well-being 

by showing how shared experiences, such as sports victories, can affect people’s happiness and 

sense of belonging beyond daily economic factors.  
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Introduction 

A large literature documents how economic decline, loss of status, and perceived neglect 

push peripheral communities toward the far right (Rodríguez-Pose, 2018; Cramer, 2016; Gidron 

& Hall, 2017; Colantone & Stanig, 2018). But whether positive shocks can move support in the 

other direction remains largely untested, and the few existing studies focus narrowly on 

economic transfers. This paper asks a broader question: what happens when a place receives 

not just economic activity but national visibility and collective experience? We propose two 

channels through which such interventions can reduce far-right support: materially, by 

increasing local economic output and reducing structural economic marginalization; and 

symbolically, by bringing recognition and visibility to peripheral towns, reframing them as 

valued parts of the national community.  

Using the Tour de France (TdF)—a recurring event that brings economic activity, 

national visibility, and collective experience to towns across France—we find that positive 

shocks to peripheral places reduce far-right support, particularly where the symptoms of being 

left behind are most acute. The TdF is the third most watched sporting event in the world and 

its route changes each year. While municipalities may apply to host stage starts or finishes, the 

vast majority of towns along the route are selected by the organizers according to sporting and 

logistical criteria. This design creates plausibly exogenous variation in exposure.  

Data and Methodology 

We combine data on the route of the TdF between 2002 and 2022 with municipal-level 

electoral and economic data from Cagé and Piketty (2023). TdF route data are constructed from 

historical route maps, identifying which of France’s approximately 35,000 municipalities fall 

within 10 km of the race route. A municipality is coded as exposed if it was on the TdF route at 

least once in the five years preceding an election. Our main political outcome is the standardized 

vote share for far-right parties (Rassemblement National/Front National and Reconquête) in 

presidential and legislative elections.  
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Our identification strategy exploits the fact that the TdF route changes yearly, exposing 

different municipalities in different years. We implement the counterfactual imputation 

estimator proposed by Liu et al. (2024), which avoids the negative weighting problems of two 

way fixed effects models. Our main regression includes municipality and election-year fixed 

effects, with standard errors clustered at the municipality level.    

Results 

Exposure to the TdF reduces far-right vote share by 0.03–0.04 standard deviations on 

average. The effect is substantially larger in recent elections, reaching 0.13 standard deviations 

in the 2022 presidential election and 0.16 in the 2022 legislative election—the peak year of far-

right support in our period. Event-study estimates show no pre-treatment trends and a significant 

negative effect only in the first election following exposure. Placebo randomization inference 

tests confirm the results are highly unlikely to appear by chance.  

Consistent with the material channel, TdF exposure significantly increases local GDP 

per capita, though effects on municipal revenue and unemployment are not statistically 

significant. Effects on voting are strongest in poorer municipalities and in those with higher 

prior far-right support. Consistent with the symbolic channel, French stage victories are 

associated with an additional 0.02 standard deviation reduction in far-right vote share. Survey 

evidence from the 2025 TdF shows that respondents in route towns reported significantly higher 

scores on a symbolic recognition index after the event, while those in control towns showed no 

change. The economic index showed a positive but not statistically significant improvement.  

Conclusion 

These results challenge the notion that long-run structural decline locks communities 

into supporting far-right parties. Instead, they suggest that feelings of neglect in “left-behind” 

places can decrease with temporary but powerful interventions. The findings contribute to 

research on geographic inequalities, symbolic politics, and the electoral consequences of place-

based interventions. While brief cultural events cannot substitute for structural investment, our 

evidence shows they can generate meaningful reductions in protest voting and may complement 

longer-term efforts to address disadvantages in peripheral areas. The study also contributes to 

the sports economics literature by showing that major sporting events can reduce political 

extremism through both economic and symbolic mechanisms, extending beyond the existing 

focus on irrelevant events and mood effects.  
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Introduction and theoretical background  

Governments’ spending on integration of people with a migration background are a 

strategic economic investment to overcome racial stereotypes and strengthen social cohesion 

within society. From an economic perspective, effective integration policies targeted at people 

with a migration background may help yield long-term benefits in productivity and fiscal 

stability (Singh, 2017), and may even generate a fiscal surplus (Bier et al., 2026). Besides 

thinking about laws and regulations to strengthen social cohesion, governmental institutions 

may therefore hope for positive spillover effects on peoples’ attitudes towards foreign people 

from e.g., co-organizing major sport events for several reasons.  

Sport (events) are a platform for individuals to get in contact with each other (Schulenkorf 

& Sherry, 2021). Although “sport is not immune to these ills” like racist prejudice and 

discrimination (Cunningham, 2011, p. 214), sport may reduce racist prejudices through “cross-

cultural contact” (Hums & MacLean, 2009, p. 80). Therefore, the question arises to which extent 

a major sport event may effectively be used as a platform for contact and thus affects the 

residents’ attitudes toward foreign people.  

The purpose of this study is to investigate whether a major sport event shapes residents’ 

attitudes towards foreign people. Therefore, this study answers the following research question: 

To which extent does hosting a major sport event shapes residents’ attitudes towards foreign 

people? The research question is analyzed for the UEFA EURO 2024 in Germany.  

Theoretically, the question can be framed by intergroup contact theory (Allport, 1954; 

Pettigrew, 1998) which is established in the sport literature (e.g., Wicker & Cunningham, 2023), 

and suggests that prejudices of ingroup members towards outgroup members can be reduced in 

contact situations if these fulfill four conditions. First, all participants have the same status in 

the contact situation. Second, there is cooperation within the group of participants. Third, all 

present members follow a common goal. Fourth, the contact is supported by authorities, law, or 

custom. All these four conditions can be fulfilled by major sport events where sport fans from 
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the Host country, with and without a migration background, but also from foreign countries, 

enjoy games and neglect personal statuses, interact with each other, have a common goal in 

terms of the supported team, and have the opportunity to use further sub-events for contact 

(Schulenkorf & Sherry, 2021). ‘Cross-cultural contact’ (e.g., at major sport events) causes 

different 4 intergroup processes that reduce racial prejudices like (1) information gathering 

about each other, (2) allowing behavioral changes, (3) reducing intergroup anxiety and 

increasing empathy, as well as (4) reappraising the own ingroup (Lee & Cunningham, 2013).  

Major sport events like the UEFA EURO events cause extensive attention by spectators 

(Chappelet & Parent, 2015). Therefore, major sport events might act supportive and increase 

the ‘cross-cultural contact’ of residents within the entire Host Country, thus shaping attitudes 

towards foreign people. Thus, the first hypothesis assumes:  

H1: Attitudes towards foreign people are more positive after a major sport event than 

before.  

In addition to the exposure by a major sport event, we further assume that residents living 

in Host Cities are particularly exposed to the ‘cross-cultural contact’ compared to other 

residents, and therefore have more positive attitudes towards foreign people. The second 

hypothesis captures this notion:   

H2: Residents living in Host Cities have more positive attitudes towards foreign people 

after a major sport event than other residents.  

Methods  

Quantitative online survey data were collected by conducting a representative, 

nationwide population survey among adult residents in Germany. The pre-event survey was 

conducted between April 26 and May 26, 2024 (n=11,430). The post-event survey was 

conducted between July, 26 and August, 30, 2024 (n=10,935). About two thirds of the ex-ante 

respondents also completed the ex-post survey, representing a panel quota of 66%. The vertical 

balanced panel includes n=15,004 observations of n=7,502 respondents.  

The empirical analysis begins with a descriptive overview of all included variables, 

followed by t-tests to detect significant differences in the outcome variables and controls 

between both treatments (i.e., before vs. after the event, Host City vs. non-Host City). The 

descriptive results are complemented by a difference-in-difference regression analysis to 

estimate the causal effects of the sport event on these attitudes. The main regression model is 

specified as follows:  
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Attitudes towards foreign peopleit = ß0 + ß1 HostCity + ß2 ExPostt + ß3 HostCityit ×  

ExPostt + ß4 Xit + uit (1)  

The estimation strategy is based on explaining changes in the attitudes towards foreign 

people of respondent i before and after the UEFA EURO 2024 event (t). This outcome is 

measured by the respondents’ attitudes towards international fans, and the perception towards 

the integration of people with a migration background in the host country (Germany). The 

attitudes towards international fans are measured as a mean index of nine items according to 

Kim et al. (2020), with a very good internal reliability of 0.965. The perceptions towards the 

integration of people with a migration background are measured as the mean index of four items 

and according to the German Federal Agency for Civic Education (2024), with a good reliability 

of 0.788. To identify the treatment group, the dummy variable HostCityit takes the value 1 if the 

respondent i lives in a host city and the value 0 for the control group who lives in the rest of 

Germany. This treatment variable is exogenous because German cities had to apply to host the 

event. The variable ExPostt is defined as a dummy variable equal to 1 for the period after UEFA 

EURO 2024 event. Hence, the coefficient of interest is ß3 regarding the interaction term between 

HostCityit and ExPostt. To capture more heterogeneity and improve the precision of our 

estimates, controls for each respondent’s social interaction in everyday life, socio-demographic 

characteristics like a migration background, and the community size that the respondent lives 

in, are included in Xit to explain further variety in outcomes.  

Additional unobserved idiosyncratic noise is captured by the error term uit.  

Major findings  

Results of t-tests show that the attitudes towards international fans and perceptions of 

the integration of people with a migration background in Germany were significantly higher 

after the UEFA EURO 2024 event than before. Further, respondents living in Host Cities have 

significantly higher attitudes towards international fans and higher perceptions towards the 

integration of people with a migration background compared to those living in residual 

Germany.  

Initial regression analyses show that the UEFA EURO 2024 only partially increased the 

positive attitudes, so that hypothesis H1 is only partially supported. On the one hand, 

respondents living in Host Cities showed higher positive attitudes towards international fans 

than before the event. On the other hand, the perceptions towards the integration of people with 

a migration background in Germany of Host Cities’ residents did not change significantly after 
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the event. Testing hypothesis H2, respondents living in Host Cities have both higher positive 

attitudes towards international fans and positive perceptions towards the integration of people 

with a migration background in Germany than respondents living in residual Germany, thus 

supporting H2.   
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Analytics, Payroll, and Competitive Balance in Major League Baseball 
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Introduction and Theoretical Framework 

The spread of analytics in Major League Baseball (MLB) is often assumed to have 

strengthened the connection between payroll and winning. If teams make fewer mistakes in 

player evaluation and roster construction, richer clubs should be able to convert financial 

advantages into wins more reliably. That intuition has shaped much of the public discussion of 

competitive balance in MLB, especially in an era marked by very large free-agent contracts and 

the sustained success of several high-payroll organizations. 

This paper asks whether that common expectation is supported by long-run evidence. Using 

team-level data from 1975 through 2025, we examine whether payroll has become a stronger 

predictor of winning percentage over time and whether broader measures of competitive 

balance indicate a sustained worsening of league inequality. The paper is motivated by a simple 

distinction. If analytics primarily improves the efficiency of free-agent spending, then the 

payroll–wins relationship should grow stronger over time. If, instead, analytics creates value 

mainly through drafting, player development, coaching, and other forms of organizational 

capital, then better information may improve performance without making payroll much more 

predictive. 

A second possibility is that improved information changes how teams allocate effort across 

seasons. Because the value of additional wins is highly nonlinear around playoff thresholds, 

teams that recognize they are unlikely to contend may rationally shift resources toward future 

seasons. In that case, analytics may not make the best teams dramatically better, but it may 

contribute to more deliberate rebuilding cycles and worse outcomes for some teams at the 

bottom of the standings. 

Methodology 

The empirical analysis uses annual MLB team-level data from 1975 through 2025. Team 

performance is measured by regular-season winning percentage, and payroll is measured using 
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total team payroll from publicly available historical sources. Because the main comparisons are 

within seasons, the analysis uses nominal payroll rather than inflation-adjusted payroll. 

The empirical strategy has three parts. First, we estimate baseline regressions of team winning 

percentage on the logarithm of team payroll. Second, we test whether the payroll– performance 

relationship changes over time by interacting payroll with a time trend and with a post-2003 

indicator that serves as a rough marker for the broad diffusion of analytics. Third, we examine 

season-level indicators of competitive balance, including the dispersion of winning percentages, 

the gap between the best and worst teams, performance differences across payroll quartiles, and 

the persistence of losing across adjacent seasons. 

This combination of approaches helps separate several related claims. Payroll may remain 

positively associated with winning even if its importance is not increasing. Likewise, 

competitive balance may worsen at the bottom of the league without implying that high-payroll 

teams are systematically becoming more dominant. 

Main Findings 

The results point to a more qualified story than the standard narrative suggests. Payroll 

remains positively related to winning percentage, but there is little evidence that this 

relationship has strengthened in a clear or systematic way during the analytics era. Annual 

payroll–winning correlations fluctuate over time, yet they do not show a sustained upward trend. 

Comparisons across payroll quartiles tell a similar story: higher-payroll teams outperform 

lower-payroll teams on average, but the gap between the top and bottom spending tiers does not 

widen substantially over the sample. 

Broader measures of competitive balance also do not show a pronounced long-run deterioration. 

Standard indicators of league-wide dispersion in winning percentage move over time but do not 

exhibit a clear monotonic increase. The one margin on which inequality appears to have 

increased is the gap between the best and worst teams in some recent periods. However, that 

pattern is driven much more by the declining performance of the worst teams than by the best 

teams pulling further away from the rest of the league. 

These results suggest two main interpretations. First, analytics may have increased the returns 

to organizational competence more than the returns to payroll alone. Teams that are especially 

effective at development, coaching, and internal decision-making can create value that is only 

partly reflected in payroll. Second, improved information may have made rebuilding strategies 

more deliberate and more persistent for teams with limited short-run playoff prospects. On this 
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reading, analytics changes the timing and organization of competition more than it magnifies 

the direct effect of spending. 

Taken together, the evidence suggests that money still buys wins in MLB, but it does not appear 

to buy more wins than before in any systematic sense. The diffusion of analytics may therefore 

be reshaping competitive balance less by amplifying financial inequality and more by changing 

where competitive advantages come from and how teams use information over time. 
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Introduction  

As a critical component of compensation systems, the dispersion of pay amongst 

employees received considerable attention in the literature (Connelly et al., 2016). Findings 

regarding the relationship between pay dispersion and workforce performance (e.g., 

organizational, team and individual performance) are mixed from various settings including 

business (Shaw, 2015), education (Trevor &amp; Wazeter, 2006), healthcare (Brown et al., 

2003), trucking (Kepes et al., 2009), and sport (Bloom, 1999). Among these domains, the unique 

availability of salary and performance data in professional sport (Kahn, 2000) makes it a fertile 

research setting exploring this relationship (Shaw, 2014; Shaw & Zhou, 2021). Predictably, 

studies conducted in these sporting contexts generated empirical evidence mirror those contexts 

within the general literature.  

  Pay dispersion can also be conceptualized as one component of team diversity. In 

general, team diversity can be categorized into two forms generally: surface- and deep-level. 

The former one involves team members’ differences in overt biological characteristics typically 

reflected in physical features, such as age, gender, and race. In contrast, deep-level diversity 

includes distinctions among members’ attitudes, beliefs, and values (Harrison et al., 1998). 

Naturally, this raises the question regarding whether different types of diversity features have 

varying effects on team outcomes.  

  Within the literature, the majority team diversity studies focus on unpacking how 

individual differences in a single attribute within teams (e.g., age) affect team performance, 

while overlooking how multiple attributes (e.g., age, nationality) can impact final team 

outcomes simultaneously (Thatcher & Patel, 2012). Thus, the proposed work draws on the 

literature of team faultlines which are defined as “hypothetical dividing lines are hypothetical 

dividing lines that may split a team into subgroups based on one or more attributes” (Lau & 

Murnighan, 1998, p. 328).   

While considering multiple diversity attributes, prior research using team faultlines 

relied mainly on surface-level diversity features and ignored both deep-level diversity features 
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and combined impacts (c.f. Rico et al., 2007). This omission combined with later research 

theorizing different forms of team faultlines may vary in terms of their influences on team 

performance (e.g., Post et al., 2021; Shin & You, 2023) leads us to ask the following general 

question: What is the joint effect of team faultlines comprised of both surface- and deep-level 

diversity attributes on teams’ final outcomes?.  

In the present study, Italian Serie A is the empirical setting. According to Transfermarkt, 

Serie A stands out as one of Europe's premier leagues with a significant presence of foreign-

born players.  Additionally, the league grapples with the issue of dispersed pay (Jones, 2019). 

These characteristics provide an opportunity for researchers to examine the impact of team 

faultlines comprised of both surface- (e.g., age, race, nationality) and deep-level (e.g., salary) 

diversity features on team performance.  

Literature Review  

The perspective of team faultlines emphasizes the influences related to the alignment of 

different diversity attributes. Lau and Murnighan (1998) highlighted studying only a single 

diversity attribute at a time may potentially overlook the impact of another attribute or the 

interacting effect of two or more attributes. Instead, investigating the implications of a diverse 

workforce through the lens of team faultlines becomes beneficial as it considers various 

dimensions of diversity simultaneously and can capture effects that go beyond 

singledemographic diversity (Lau & Murnighan, 2005; Thatcher & Patel, 2012).  

Unlike the existing literature on the main effects of single-attribute or single-dimension 

measures of team heterogeneity that found inconclusive results (e.g., Bell et al., 2011; Horwitz 

& Horwitz, 2007), the main effects of team faultlines were consistently found to be harmful to 

outcomes (Liu et al., 2019; Mathieu et al., 2019; Thatcher & Patel, 2012). The negative 

relationship between team faultlines and team performance can be attributed to several 

underlying reasons, including increased levels of conflict and competition among team 

members as well as a deterioration in communication between subgroups (Bezrukova et al., 

2016; Lau & Murnighan, 1998). These undesirable effects are more pronounced when team 

faultlines highlight identity-based subgroups impairing overall cohesiveness (Carton & 

Cummings, 2012; Meyer et al., 2014).  

Pay Dispersion  

  The present paper incorporates the non-demographic team diversity feature of pay 

dispersion. In the field of professional sport, pay dispersion in players’ salaries is prevalent  
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(Gelade, 2018) and can be viewed as a representative of deep-level diversity (Lambert & Bell, 

2013; Pfeffer & Langton, 1993) due to its influence on individuals’ attitudes. These attitudes, 

in turn, can impact individual and team performance. Bloom (1999), as an early example, 

revealed greater wage disparity was harmful to both professional baseball team and individual 

player performance. In addition to impeding individual players’ performance, dispersed pay 

structure within professional sports teams is commonly connected to decreased on-field 

performance. Similarly, Coates et al. (2016) argued team success declined as within-team 

compensation structures become more unequal. In a later study, this negative pay dispersion– 

team performance relationship was confirmed, even after incorporating additional variables 

capturing player and coach characteristics (Bykova & Coates, 2020).  

Methods and Preliminary Results  

The Italian Serie A serves an empirical setting where a number of diversity issues have 

been examined in past work. Preliminary data work collects team information data from 

2013/14 season to the 2019/20 season with  additional data collection hoping to incorporate the 

remainder of the completed seasons.  

Equation 1 was estimated by the Generalized Estimating Equation (GEE) as repeated 

observations of the same teams during the sample period were included.   

𝐿𝑛𝑃𝑡𝑠it = 𝛽0 + 𝛽1𝑋it + 𝛽2𝑇𝑒𝑎𝑚𝐹𝑎𝑢it + 𝛽3 𝑇𝑒𝑛𝑢𝑟𝑒it + 𝛽3𝑇𝑒𝑎𝑚𝐹𝑎𝑢it × 

𝑇𝑒𝑛𝑢𝑟𝑒it + 𝛽5𝐶𝑜𝑎𝑐ℎ𝐹𝑜𝑟it + 𝛽6𝐶𝑜𝑎𝑐ℎ𝐹𝑜𝑟it × 𝑇𝑒𝑎𝑚𝐹𝑎𝑢it + 𝛽7𝑇𝑒𝑛𝑢𝑟𝑒it × 𝐶𝑜𝑎𝑐ℎ𝐹𝑜𝑟it + 𝛽8 

𝑇𝑒𝑎𝑚𝐹𝑎𝑢it × 𝑇𝑒𝑛𝑢𝑟𝑒it × 𝐶𝑜𝑎𝑐ℎ𝐹𝑜𝑟it + 𝜀it,        

where i indexes teams, t index seasons and X is a vector of control variables.  The key 

variables of interest are TeamFau which calculates the team’s faultline for season t. In line with 

Shin and You (2023), the present research adopted the average silhouette width faultlines 

clustering (ASW; Meyer & Glenz, 2013) technique to measure a team’s faultlines strength. A 

value of 1 indicates a strong team faultlines strength, splitting a team into two or more 

homogeneous subgroups based on the alignment of multiple attributes of team diversity. In 

contrast, a value of 0 implies no existence of team faultlines, either due to no variation in 

attributes (i.e., all team members are homogeneous in terms of every attributes) or extreme 

variation so that attributes do not align at all (i.e., all team members are heterogeneous in terms 

of every attribute). The variable tenure represents the numbers of years each player had been a 

part of team i while CoachFor is the number of foreign counties Team i’s head coach had worked 

in.  
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  Preliminary estimation results indicate a higher level of team faultlines strength impairs 

on-field performance. However, the negative impact is mitigated by shared team tenure, and 

this mitigation is further amplified by leaders’ multicultural experience.  
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Introduction 

Unlike many other professional sports, Major League Baseball (MLB) has a long and 

costly development period (Burger & Walters 2009). Since 1965, teams select amateur players 

from high school and college through a multi-round annual draft held each June. Drafted players 

choose whether to sign with the selecting teams, with those who choose not to sign often 

reentering a subsequent draft. For instance, high school players drafted in lower rounds may 

decline to sign and attend college instead, both to develop further and to improve their draft 

position.  

The drafted players who sign face a long and uncertain process with only 18% 

eventually debuting in MLB. Even first-round draft picks, the top ~30 players out of roughly 

1,200 players drafted each year, debut at a rate of only 68%. Players who do make the majors 

spend a median of 4 years in the minor league development system. Even among players who 

eventually debut, 16% spend less than two seasons in the majors. With this long lead time and 

costly development cycle, identification of top prospects is critical. We find that players who 

attend an elite baseball college program, defined by membership in a “Power 5 conference” 

(P5: the ACC, Big Ten, Big 12, Pac-12, and SEC), achieve important milestones at a greater 

rate than players of similar perceived talent who attend other schools.  

This paper contributes to the credential signaling literature (such as Dale and Krueger 

2002 and 2011) by examining whether the informational value of attendance at an elite athletic 

college remains stable over time or erodes as labor markets learn and adjust. In the early years 

of the draft, P5 affiliation predicts both greater MLB debut success and major league 

performance. Teams have responded by drafting P5 players in much greater numbers. The major 

league performance advantage has since disappeared, while the MLB debut advantage persists.  

Data and Methodology  

We construct our sample by merging two sources of draft data. MLB.com provides 

official records for all players drafted between 1965 and 2025, including draft position, school 

affiliation, and career outcomes. The Baseball Cube Draft Register supplies independent 
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historical records enabling precise school classification, including NCAA division and 

conference affiliation.  

Before 1987, there was more than one draft each year. To ensure comparability between 

draft positions in different drafts, we restrict the dataset to June regular-phase picks who signed 

with their drafting team, removing players drafted too recently to have observable MLB 

performance outcomes. Our regression sample contains approximately 35,000 players drafted 

between 1965 and 2014. P5 status is assigned retrospectively using formal conference 

membership records.  

Our outcome variables form a staircase of increasing stringency: any major league 

debut, 2+ MLB seasons, 3+ MLB seasons, 200 plate appearances or 100 innings pitched over a 

7-year post-draft window, WAR >= 2, and WAR >= 5. The WAR thresholds use Baseball 

Reference's publicly available WAR data, which covers both position players and pitchers. 

WAR, Wins Above Replacement, measures a player's total contribution relative to a freely 

available replacement-level player.  

We estimate probit models for each binary outcome separately for an early era 

(19651989) and a recent era (1990-2014), reporting average marginal effects relative to non-P5 

Division I players. All models control for draft position (log overall pick number), draft year 

fixed effects, player position, batting and throwing handedness, and whether the player had been 

previously drafted. We verify that our P5 classification is not driving the results by replicating 

all specifications using the historical Eckard (2011) Automatic Qualifying conference 

definition, finding similar results.  

Results 

Figure 1 shows the changing composition of the draft by school type. The share of high 

school players has fallen steadily from 66% in the 1960s to 32% by 2010-2014, while the Power 

5 share has nearly tripled from 8% to 21% over the same period. The draft share of Division 1 

players (both P5 and non-P5) is now greater than 50%.  
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Figure 1 Draft Composition by School Type  

  
Table 1 shows average marginal effects of school type on six career milestones, 

controlling for draft position, year fixed effects, player position, and handedness. In the first 

half of our dataset, P5 players are more likely to reach the majors, accumulate significant 

playing time, and become good (WAR ≥ 2) or star (WAR ≥ 5) players. These advantages narrow 

but persist at the ascension level in the second half, while the performance advantage disappears 

entirely. Conversely, high school players show a large MLB debut and performance 

disadvantage in the early era that closes at the debut level by the recent era, while the 

performance disadvantage at the WAR thresholds remains. These results are almost entirely 

driven by position players rather than pitchers.  

Table 1: Average marginal effects vs. non-P5 Division I (percentage points)  
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Conclusion 

During the early draft years, P5 players were consistently undervalued. Conditional on 

draft position, they were more likely to debut in the majors and outperform once there, a classic 

case of a credential signal carrying genuine informational value. By the later draft years, the 

performance advantage is gone while the debut advantage persists. P5 players are no longer 

undervalued, since we would otherwise expect them to outperform at the major league level. 

Two possibilities remain. First, the market has correctly learned that P5 affiliation predicts 

development success and has responded by drafting P5 players in much greater numbers. As 

teams have reached deeper into the P5 talent pool, the quality of the average P5 draftee has 

fallen, exhausting the performance premium in a manner consistent with a credential signal that 

has been correctly priced. Second, P5 players are being given preferential treatment in 

development and roster decisions, getting them to the majors at higher rates, but they do not 

outperform once there, suggesting the debut advantage is manufactured rather than earned. 

Distinguishing between these possibilities requires data on organizational development 

decisions beyond the scope of this paper.  
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Introduction and Motivation  

The primary objective of this research is to determine to what extent higher investment 

in talent implies better results in terms of sporting performance and media exposure within the 

highly regulated context of the National Basketball Association (NBA). Using a panel of dataset 

covering the 2010-2023 seasons, we estimate several model specifications to explain sporting 

outcomes based on wage expenditure, years of experience, international composition, and draft 

management.   

Success in professional sports franchises is multidimensional, encompassing both 

oncourt performance the economic returns generated largely through the ability to attract fan 

interest. In a league specifically designed to promote competitive balance through salary caps 

and revenue-sharing mechanisms, such as the NBA, understanding the drivers of success is of 

significant academic and practical importance. In addition to wage expenditure—the primary 

mechanism for acquiring and retaining talent—we incorporate several non-monetary 

explanatory variables, such as team experience, the share of international players in the squad 

and draft management. Furthermore, by integrating Google Trends search intensity as a proxy 

for fan interest, we aim to bridge the gap between the sport economics and contemporary 

business analytics approaches.  

The theoretical framework and empirical strategy draw inspiration from previous 

influential papers, including the comparison between the European and American models of 

sports competitions (Hoehn & Szymanski, 1999; Kesenne, 2006) and the seminal papers on 

superstar players (Rosen, 1981; Adler, 1985). Closely related strands of work also address the 

winner-take-all phenomenon (Frank & Cook, 1995) and the role of popularity in determining 

player and team valuation (García‑del‑Barrio & Pujol, 2007; Franck & Nüesch, 2012).  

Data Description and Methodology  

Most of the data used in the empirical study was obtained from the official NBA web 

site: www.nba.com/stats. Concerning the main explanatory variables, the amount of talent 

investment was measured through two alternative indicators: (i) “Wage expending 100”—The 
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ratio of a team’s salary spends to the highest spender in the league for that season; and (ii) 

“Wage expending gap”—The ratio of a team’s salary spends to the league average (mean 

deviation). We incorporate other variables, like experience, share of international players in the 

roster, and a set of draft-related variables (number of first- and second-round selections, dummy 

variables identifying Top-5 draft picks to capture access to elite young talent). Finally, time-

control variables for the Covid-19 and post-Covid periods are included to account for structural 

disruptions affecting team performance and league functioning.  

Main Results  

We employ OLS estimations for models with continuous outcomes—specifically win 

percentage and the number of playoff games won—while Logit and Probit models are used to 

estimate the probability of qualifying for the playoffs.  

Factors Determining Regular Season Success  

Empirical results from the regular season reveal a strong positive correlation between 

investment in talent (measured by annual wages) and win percentage, as reported in Table 1.   

 

A team that increases its wage expenditure by 10% of the league average can expect 

about 1.78% rise in its win percentage. Besides, each additional year of experience (team roster 

average) is associated with a 4.5% to 4.7% increase in wins. Then, a higher proportion of 

international players is linked to better performance. Finally, teams in the Western  

Conference achieve about 3.3 percentage points more wins than those in the Eastern  
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Conference, a gap that suggests that teams in the former Conference allocate or manage talent 

more efficiently.  

Modeling Playoff Qualification  

The results reported in Table 2 shows that the determinants of playoff qualification 

exhibit several noteworthy nuances compared with the regular‑season results.   

Table 2. Probability of reaching the Playoffs | Dep. Var.: equal to 1 for playoff qualification  

  (2.1) Logit  (2.2) Probit  (2.3) Logit  (2.4) Probit  

Wage expenditure 100  4.037***  2.386***      

  (1.277)  (0.750)      
Wage expenditure Gap       3.829***  2.226***  

      (1.161)  (0.672)  

Experience  0.659***  0.396***  0.618***  0.372***  

  (0.107)  (0.062)  (0.111)  (0.065)  

Internationality  0.375  0.283  0.543  0.395  

  (1.141)  (0.685)  (1.147)  (0.689)  

Season 2019-20  -0.029  -0.015  0.521  0.314  

  (0.504)  (0.309)  (0.444)  (0.274)  

Post-Covid  0.411  0.237  0.435  0.253  

  (0.295)  (0.175)  (0.294)  (0.174)  

Constant  -8.736***  -5.226***  -9.206***  -5.479***  

  (1.117)  (0.630)  (1.196)  (0.669)  

Pseudo R-squared  0.1864  0.1866  0.1885  0.1884  
AIC  450.5  450.4  449.3  449.4  
N. Obs.  390  390  390  390  

 Note: Standard errors in parentheses                *** p<0.01 ** p<0.05 * p<0.1  

An increase in wage spending equivalent to 10% of the league’s top spender (the highest 

“Wage expending 100”) rises the probability of qualifying for the playoffs by about 9.9%. The 

experience of veteran players remains a key driver of success: each additional year of 

experience rises the likelihood of qualifying by about 15%. A higher share of international 

players does not appear to significantly affect the probability of reaching the playoffs.  

Media Interest and Google Trends  

Fan interest, measured through Google Trends search intensity, reveals that the degree 

of fan attention peaks during the Playoffs. Besides, wage expenditure acts as a multiplier for 

fan interest. High-spending teams attract significantly more attention during the playoffs (a 

coefficient of 12.47) compared to the regular season (8.93) or to offseason (4.17).  

Conclusions  

Our empirical analysis shows that sporting success and media appeal (as a source of 

potential economic returns) can, to a considerable extent, be “acquired” through investment in 

talent, as higher wage expenditure consistently correlates with greater regular‑season success 
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and a higher likelihood of playoff qualification. However, financial strength alone does not 

guarantee a championship; once teams reach the playoffs, the marginal advantages of wage 

spending diminish, and factors such as veteran experience appear as more influential. Indeed, 

experience emerges as an undervalued asset—clubs facing budget constraints would benefit 

from prioritizing the retention of veteran players to enhance competitiveness. Teams in the 

Western Conference demonstrate more efficient talent management than their Eastern 

counterparts, achieving better results for similar wage bills. Future research should incorporate 

individual-level wage data and examine the cultural or market-driven factors that may explain 

why international talent does not always translate into higher media visibility.  
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Introduction and Motivation  

This paper argues that professional sport industries suffer from systematic economic 

waste stemming from two primary forms of talent underutilization. The first refers to playing 

talent that remains on the bench, a financial inefficiency that can reach up to 20% of a football 

club’s revenue—in the Big-5 leagues (Premier League, La Liga, Serie A, Bundesliga, and Ligue 

1). While wealthier clubs exhibit higher absolute levels of waste due to their expensive, large 

squads, this is a strategic necessity to remain competitive across multiple long-season 

competitions. The second source is injury-related waste, where regulatory mechanisms fail to 

prevent physical harm, leading to economic detriment and shortened player careers.   

Our empirical analysis—grounded in established literature linking talent to sporting 

performance (Szymanski & Smith, 1997; Kesenne, 2006)—proceeds under the assumption that 

clubs allocate inputs (players) based on economic efficiency, whereby individuals who are more 

productive or possess greater media appeal receive more playing time. Actually, elite players, 

appear to be selected to play more minutes, presumably because of their greater ability to 

convert popularity into revenue (Aguiar-Noury & Garcia-del-Barrio, 2022), a feature related to 

superstar status (Rosen, 1981). The paper highlights that young talent may constitute a 

particularly vulnerable group, given the alarming increase in both the incidence and severity of 

injuries among young players. The pressure to debut at increasingly younger ages—exemplified 

by players like Gavi, Pedri and Lamine Yamal (to name only FC Barcelona players)—exposes 

developing bodies to physical demands they may not yet be prepared to handle. Statistical 

evidence indicates that injury rates in youth football are substantial and tend to rise as players 

transition into the professional level.   

We also examine the complex net of regulatory frameworks and laws governing player 

protection. FIFA’s Article 19 serves as the cornerstone, generally prohibiting the international 

transfer of players under 18 to prevent exploitation, even though specific exceptions exist (e.g., 

parents moving for non-football reasons or EU-based transfers for 16–18-year-olds). FIFA has 

also introduced welfare measures like mandatory 72-hour rest periods and five substitutions per 
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match to mitigate physical overload. Despite these rules, the study identifies a lack of 

standardized international regulations for financial compensation in career-ending injuries, 

leaving young players particularly vulnerable.  

Methodology and Descriptive Analysis  

We use a database covering the Big-5 European football leagues, comprising 18,026 

registered players during the pre-Covid period (2014/15 to 2018/19). First, our empirical 

approach consists of conducting descriptive analyses of patterns and trends. Second, we 

estimate regression models to examine injury susceptibility. The descriptive analysis reveals a 

“U-shaped” injury-risk profile. On the one hand, there is a strong correlation between playing 

time and injury burden: players who accumulate the most minutes (typically aged 25–27) are 

also those who lose the greatest total playing time due to injuries. On the other hand, when 

injury frequency is measured relative to minutes played, the highest injury probabilities occur 

among players under 18 and those over 36, suggesting that both physical immaturity and the 

cumulative wear-and-tear of a long career are major determinants of injury risk.  

The paper also assesses the economic cost of “resource waste”, defined as the value of 

talent sidelined by injured or left unused on the bench. We distinguish between absolute and 

relative waste: absolute waste is highest among wealthy clubs like Manchester City, FC 

Barcelona, and PSG), reflecting the expense of maintaining deep squads for multiple 

competitions. In contrast, relative waste disproportionately affects smaller clubs, where injuries 

or poor squad planning pose a greater threat to financial stability due to limited capacity to 

absorb losses. Notably, the Bundesliga exhibits the highest average minutes lost associated to 

injury per player, suggesting league-specific factors such as physical intensity, scheduling, or 

climate conditions.   

Empirical Approach and Discussion of the Results  

Different models are estimated to identify the key factors influencing playing time and 

injury frequency. The “Probability of Playing” (P/T) model supports the usual findings:  

players’ market value, remaining contract length, and height are all positively and significantly 

correlated with greater participation. Experience follows a quadratic functional form—playing 

time increases with age up to a peak, after which productivity decline reduce minutes played. 

Then, the “Conditional Probability of Injury” (I/P) model tries to measure the risk of injury 

once a player is on the field. Our results statistically confirm the U-shaped curvature linked to 

age and experience. Younger and older players face a significantly higher probability of 
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sustaining an injury for every minute they spend on the pitch. Finally, the “Absolute Probability 

of Injury” (I/T) model measures the risk of injury across the entire season. The U-shaped effect 

is less pronounced here, likely due to the fact that coaches give the youngest and oldest players 

fewer overall opportunities to play, which effectively offsets their higher conditional risk.  

 

The findings suggest that while debuting young talent can be a strategic advantage, clubs 

must manage physical loads carefully to avoid exhaustion and career-altering injuries. 

Economically, the inefficiency of sidelined top players underscores the financial imperative for 

clubs to invest more heavily in injury prevention and rehabilitation.   

Conclusions and Future Research  

The paper argues that the problem with injuries lies less in the absence of regulation 

than in the proper and timely application of the existing rules. The football industry evolves 

faster than its regulatory framework, which often prioritizes economic outcomes over player 

welfare. For elite clubs, talent underutilization is a strategic consequence of pursuing success, 

but for players—especially younger ones—the physical risk remains substantial.   
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Our study faces several limitations: (i) it does not control for international matches; (ii) 

it lacks data from training sessions, where injuries also occur; (iii) it excludes granular physical 

metrics such as distance covered or sprint counts; (iv) the sample ends in 2019, thus not 

capturing the implementation of the five substitutions per match rule.   

Ultimately, from an economic standpoint, every minute a top player spends sidelined—

whether through injury or bench time—represents lost visibility and unrealized revenue. We 

therefore call for a more adaptive regulatory environment that better safeguards player longevity 

and welfare amid the growing physical demands of modern football.   
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Introduction  

Organizations routinely reconfigure their workforce as members join and leave. Such 

compositional changes alter not only the stock of human capital but also the structure of 

relationships and coordination routines that underpin collective performance. A central insight 

from organizational theory is that performance in many settings depends not simply on 

individual ability, but on the ability of members to coordinate their actions through shared 

understandings developed over time (Argote, 1999; Levitt & March, 1988). Consequently, 

workforce turnover represents a fundamental disruption to the relational and cognitive 

infrastructure of organizations.   

A large empirical literature examines the relationship between employee turnover and 

organizational performance. While early perspectives emphasized the potential benefits of 

turnover through organizational renewal (Dalton et al., 1982), more recent evidence points to a 

predominantly negative association (Hancock et al., 2013). However, the mechanisms 

underlying this relationship remain difficult to isolate. In most organizational settings, 

workforce turnover is confounded with changes in productive capacity, as employee departures 

may reduce the amount of labor available to the organization. As a  

result, observed performance effects may reflect both changes in labor input and disruptions to 

coordination processes, making it difficult to identify the specific role of coordination in 

explaining turnover–performance relationships.   

This study addresses this challenge by examining workforce reconfiguration in a setting 

where production capacity remains constant. In professional football, exactly eleven players 

participate on the field during matches, meaning that changes in personnel affect team 

composition but not the quantity of labor deployed. This feature provides a unique opportunity 

to isolate the coordination consequences of workforce reconfiguration from changes in 

productive capacity. By holding labor quantity constant, the analysis offers a cleaner test of 
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theories linking turnover to disruptions of coordination routines and shared knowledge 

structures.   

We conceptualize workforce reconfiguration as a disruption to what we term 

coordination capital—the stock of shared understandings, relational familiarity, and tacit 

coordination routines that develop through repeated interaction among organizational members. 

Coordination capital enables efficient collective action in interdependent tasks by allowing 

members to anticipate each other’s behavior and align their actions with minimal explicit 

communication. When new members are introduced, this accumulated coordination capital is 

partially eroded, requiring organizations to rebuild shared understandings and relational ties. 

This process is likely to generate short-term performance costs, particularly in settings 

characterized by high task interdependence.   

Data and methodology  

Using panel data on European professional football clubs from 2010 to 2025, we 

examine how player turnover prior to the season affects team performance in the opening 

matches of the season. Player turnover is measured as the sum of incoming acquisitions, loans 

and internal youth promotions. We further investigate how the consequences of workforce 

reconfiguration depend on contextual factors that shape the accumulation and adaptability of 

coordination capital. In particular, we focus on leadership tenure and national cultural context. 

Leadership tenure, measured by three categorical variables with the first and third category 

being less than 1 year and more than 3 years, respectively, may influence how deeply 

coordination structures are embedded within the organization. Cultural norms, measured by 

Hofstede’s score for individualism, may shape the extent to which coordination relies on shared 

relational understanding versus individual initiative. The analysis controls for performance in 

the past season (points) and expenditures on newly acquired players. The panel regression 

model can be written as   

𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖𝑡 

= 𝛽1𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟𝑖𝑡 + 𝛽2𝐿𝑜𝑔𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑠𝑖𝑡 

+ 𝛽3(𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟𝑖𝑡 × 𝑇𝑒𝑛𝑢𝑟𝑒𝐶𝑎𝑡1𝑖) + 𝛽4(𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟𝑖𝑡 × 𝑇𝑒𝑛𝑢𝑟𝑒𝐶𝑎𝑡3𝑖) + 

𝛽5(𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟𝑖𝑡 × 𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑖𝑠𝑚𝑐) + 𝛽6𝑃𝑜𝑖𝑛𝑡𝑠𝑖𝑡−1 + 𝛼𝑖 + 𝛿𝑡 + 𝜀𝑖𝑡  

 where the terms 𝛼𝑖 and 𝛿𝑡 denote club and season fixed effects respectively, and 𝜀𝑖𝑡 is 

the error term. Standard errors are clustered at the club level.   
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Findings  

Our analysis yields three main findings. First, higher levels of player turnover are 

associated with weaker short-term performance at the start of the season, consistent with the 

disruption of coordination capital. Second, this negative effect is significantly stronger under 

longtenured coaches, suggesting that deeply embedded coordination systems are more 

vulnerable to compositional change. Third, we find limited evidence that national cultural 

context moderates the relationship between turnover and performance. Performance during the 

last season has a positive effect on the performance at the season’s start. 1    5 

  

Variables   (1)  (2)  (3)  

Points (t-1)   0.020* (0.010)  0.025* (0.010)  0.025* (0.010)  

Log Expenditures   0.073 (0.057)  0.072 (0.058)  0.080 (0.057)  

Turnover   -0.066* (0.027)  -0.020 (0.036)  0.077 (0.077)  

TenureCat=1     0.862 (0.504)  0.627 (0.504)  

TenureCat=3      1.072 (0.898)  0.970 (0.887)  

Turnover × TenureCat1     -0.065 (0.040)  -0.069 (0.039)  

Turnover × TenureCat3     -0.185* (0.081)  -0.175* (0.080)  

Turnover  

× Individualism (/100)       -0.168 (0.141)  

Club fixed effects   Yes  Yes  Yes  

Season fixed effects   Yes  Yes  Yes  

Observations   864  864  864  

Number of clubs   54  54  54  

Within R^2   0.028  0.038  0.040  

* p < 0.10, ** p < 0.05, *** p < 0.01  

  

Contribution  

This study contributes to the literature in several ways. First, it provides a clean 

empirical setting in which the coordination consequences of workforce reconfiguration can be 

isolated from changes in productive capacity. By leveraging a context with fixed labor input, 

the analysis offers a more precise test of theories linking turnover to coordination disruption. 

Second, the study advances research on organizational routines and coordination by introducing 

 
1 The complete paper discusses several alternative and more detailed definitions of start of season’s 

performance and turnover.   
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the concept of coordination capital and examining how its disruption affects short-term 

performance. Third, it identifies leadership tenure as a key boundary condition shaping the 

impact of workforce reconfiguration, highlighting the role of embedded routines and 

organizational rigidity. Finally, by examining short-term performance dynamics following 

concentrated turnover events, the study sheds light on the temporal dimension of workforce 

reconfiguration, which has received limited attention in prior research.   
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Background and research question 

In judged sports, small panels of experts convert latent performance quality into discrete 

scores that determine rankings, prizes, and career opportunities. Ski jumping is an especially 

useful setting because each jump receives five style marks and the sport aggregates them by 

dropping the highest and lowest scores before averaging the middle three. While this type of 

trimming is intended to limit the influence of extreme evaluations, this paper argues that such 

rules need not reduce favoritism in published outcomes once judges respond strategically to the 

rule and to one another. Recent work documents nationalistic bias in judged sports, including 

ski jumping and gymnastics (Krumer et al., 2022; Heiniger & Mercier, 2021), but we know 

much less about whether trimming rules and panel interactions attenuate or amplify outcome-

relevant distortions. This paper studies how compatriot bias and conformity interact under 

judging systems, and how much of the published-score distortion comes from the biased judge’s 

own mark versus spillovers to the rest of the panel.  

Theoretical framework 

To guide the empirical analysis, I develop a tractable model of panel judging. Each judge 

observes a noisy private signal of latent jump quality and chooses a report. Utility combines 

professionalism, captured by the cost of deviating from one's own signal; conformity, captured 

by the cost of deviating from the panel; and, for a compatriot judge, an in-group motive that 

values a higher published score. With five judges and two-sided trimming, the model predicts a 

direct compatriot premium in reported marks, selection effects through the trimming rule, and 

upward spillovers to non-compatriot judges when a compatriot is present. The framework also 

gives a structural mapping from observed wedges in marks and trimming probabilities to the 

primitives governing conformity, favoritism, and cross-judge noise.  

Data and empirical strategy 

The data are a judge-by-performance panel constructed from FIS Men’s World Cup 

individual-competition result sheets, covering the 2016–17 through 2024–25 seasons. The 

cleaned file contains 86,490 judge-performance observations across 17,298 jumps. The main 
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favoritism analysis uses the one-compatriot configuration, where exactly one of the five judges 

shares the athlete’s nationality; this yields 37,405 judge-performance observations across 7,481 

jumps. Because all five judges observe the same jump, performance fixed effects allow within-

jump comparisons that absorb latent quality and all common conditions.  

Reduced-form design   

I estimate within-jump regressions of marks on a compatriot indicator, with judge fixed 

effects, and then study whether the same premium survives after trimming by focusing on kept 

marks and on judges’ expected contribution to the published trimmed score. To capture 

conformity, I estimate whether non-compatriot judges report higher marks when a compatriot 

judge is present, using judge-by-event and athlete fixed effects plus objective jump controls 

(distance, wind points, gate points, and speed).  

Structural estimation  

To quantify the mechanisms behind the reduced-form evidence, I estimate the panel-

judging model structurally by simulated method of moments. The structural framework 

separates three forces that reduced-form estimates alone cannot disentangle: direct favoritism 

by compatriot judges, endogenous upward adjustment by non-compatriot judges when a 

compatriot is present, and underlying cross-judge disagreement driven by noisy private 

assessments of performance quality. The estimator matches the cross-judge disagreement 

distribution in panels without a compatriot judge, the within-jump compatriot premium in 

marks, selection into the upper and lower trimmed tails, and the spillover effect on non-

compatriot judges when a compatriot is present. The simulation reproduces the actual five-judge 

panel structure, the two-sided trimming rule used in ski jumping, and the discreteness of 

observed marks. The estimated model is then used to evaluate equilibrium counterfactuals under 

alternative aggregation rules and panel environments, allowing the analysis to distinguish 

between the purely mechanical effect of a scoring rule and the additional distortion that arises 

when judges adapt their behavior to that rule.  

Main findings and implications 

The reduced-form results show clear evidence of nationalistic favoritism. Within the 

same performance, compatriot judges award about 0.051–0.059 additional style points, and the 

premium remains positive among marks that survive trimming (about 0.031 points). I also find 

a positive presence effect: non-compatriot judges raise their marks by about 0.024–0.034 points 

when a compatriot judge is present, conditional on demanding fixed effects and objective 
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controls. The tie-robust contribution of the compatriot judge to the trimmed published score is 

about 0.065 points larger than that of non-compatriots.  

A structural estimation of the panel-judging model shows that these reduced-form patterns are 

consistent with both direct favoritism and meaningful conformity-driven spillovers within 

panels. The estimated equilibrium implies a gap of about 0.060 points between compatriot and 

non-compatriot reporting behavior, an upward shift of about 0.029 points among non-

compatriot judges, and a compatriot report that survives trimming with probability of about 

0.59. These estimates provide a disciplined way to quantify how much of the observed distortion 

comes from the compatriot judge’s own incentive to inflate marks and how much comes from 

the response of the rest of the panel.  

Counterfactual exercises based on the structural estimates show that spillovers are quantitatively 

important. Shutting down spillovers reduces the compatriot-presence premium in published 

scores from 0.041 to 0.018 points, implying that more than half of the observed score advantage 

operates through spillovers rather than through the compatriot judge’s report alone. Holding 

reported marks fixed, replacing the current two-sided trimming rule with a one-sided drop-high 

rule also attenuates direct score inflation. These findings matter because judging rules affect not 

only how scores are aggregated, but also how judges behave in equilibrium. More broadly, the 

paper shows that institutions designed to suppress extremes can still amplify bias if they induce 

other evaluators to follow the biased center. This has implications for the design of judged 

sports, for sport governance, and for expert panels more generally. For federations, the broader 

lesson is that reforms aimed only at eliminating extreme marks may be insufficient: assignment 

rules, monitoring, and the management of within-panel spillovers are also central for fairness, 

legitimacy, and athlete trust. Even small score wedges can be economically meaningful in this 

setting because they can alter qualification margins, round advancement, final rankings, and the 

distribution of prizes. More generally, the paper uses judged sport as a clean laboratory for 

understanding how aggregation rules and social interactions within expert panels jointly shape 

outcomes.  
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Introduction  

Subjective performance evaluations (SPEs) are commonly used by organizations to 

assess, select, and rank candidates in different competitive situations; for instance, in student 

assessments, labor markets, or sports (Krumer et al., 2026). Since many of such SPEs have 

serious economic consequences for both candidates and organizations, panels of experts are 

usually appointed to ensure the quality of evaluation. However, there is substantial evidence for 

the existence of biases in SPEs, leading to favoritism or discrimination against candidates. A 

particularly well-documented bias is nationalistic favoritism (Krumer et al., 2022; Sandberg, 

2018; Zitzewitz, 2006). Moreover, there is consistent evidence on gender bias in hiring and 

recruiting decisions (Bagues et al., 2017; De Paola & Scoppa, 2015; Goldin & Rouse, 2000) 

while the evidence is mixed for SPEs in sports (Deutscher et al., 2021; Sandberg, 2018) and 

SPEs in other settings such as teaching evaluations (Arceo-Gomez et al., 2022; Chisadza et al., 

2019; Wagner et al., 2016).  

We follow up on these lines of research by investigating the role of gender in SPEs and 

its potentially moderating role in nationalistic favoritism. For this, we use a dataset of men’s 

and women’s figure skating performances from top-level events, where judges evaluate specific 

components that reflect artistic and technical aspects of a performance. Moreover and 

importantly, judges often share the same gender and nationality of the athletes. We hypothesize 

that performances may be evaluated differently by male and female judges at men’s and 

women’s competitions, based on gender-stereotyping of skills (Arceo-Gomez et al., 2022; 

Heilmann, 2012). In this regard, female (male) judges are expected to value artistic (technical) 

performance aspects of female (male) athletes more rigidly. Moreover, gender may interact with 

potential nationalistic favoritism. For instance, nationalistic bias was found to be larger for 

female athletes in dressage, while judges favored athletes of their own gender at competitions 

where nationality was less salient (Sandberg, 2018).  

  

2  
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Data and empirical strategy  

Data and variables  

We collected data from all top-level figure skating events from 2016 to 2022, i.e., Senior  

Grand Prix events and finals, Continental and World Championships, Olympic Games, and ISU 

World Team Trophies, where men and women compete for the same team, including 170,160 

component scores for 3,857 performances.   

Our target variable measures the judges’ program component scores (PCS), which are 

awarded for technical aspects, such as performance/execution, skating skills, transition/linking 

footwork, as well as for artistic aspects, such as choreography/composition and interpretation. 

Here, artistic PCS may be more strongly associated with women, while technical PCS may be 

more strongly associated with men. Panels of nine judges evaluate PCS with scores from 0-10.   

In our data, the average score is 7.24 (overall SD = 1.25, within-PCS SD  = 0.38) across all five 

PCS and all judges. The share of women in the judging panels is 76%, while judges come from 

46 different countries.  

Empirical strategy  

For identification, we exploit the variation in gender and nationality among the judges 

in the panel who evaluate the same performance, i.e., we regress the PCS on indicator variables, 

denoting whether the judge and the athlete share the same gender and nationality. We also 

include performance-component fixed effects, which allow us to control all characteristics that 

are constant within each performance and component, including the degree of difficulty of a 

performance, athlete’s ability, home country advantage, etc. Moreover, we include judge-per-

season fixed effects to control for idiosyncratic tendencies across and within judges over years.  

Next to our baseline fixed effects models, we estimate additional models, interacting 

bias indicators with event types as well as the different PCS.  

Preliminary findings and discussion  

Our baseline results show a significant nationalistic bias across all specifications, which 

is not affected by event types but comparably larger for the artistic components. Remarkably, 

however, we do not find any indication for a significant or sizeable gender bias in our setting. 

Moreover, our findings remain fairly consistent across gender strata, questioning the existence 

of any moderating role of gender for nationalistic favoritism. To further investigate the interplay 

of SPEs, gender, and nationalistic favoritism, we plan to collect more data on events and 

evaluations and to test more flexible (machine learning-type of) estimations for panel data.  
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Introduction  

A growing literature in economics shows that adverse conditions during gestation and 

early childhood can have persistent effects on health, schooling, and labor market outcomes 

later in life (Almond, 2006; Almond, Currie, & Duque, 2018). We focus on two related 

questions. First, if prenatal health shocks affect physical development, do these effects also 

impair later physical performance at standardized sports tests? Second, what are the 

mechanisms through which adverse early-life conditions translate into long-run differences in 

later outcomes?   

We study the long-run consequences of in utero exposure to the influenza pandemic of 

1889/1890 using a unique historical dataset from the city of Zürich. It links military recruitment 

records to birth records for cohorts exposed in utero to the influenza pandemic of 1889/1890. 

Medical research suggests that the fetus is not primarily affected by direct viral transmission, 

but by the mother’s inflammatory response during pregnancy, which may generate lasting 

developmental consequences (Rasmussen, Jamieson, & Bresee, 2008). The military data are 

particularly valuable because they combine anthropometric measures with standardized sports-

test results, pedagogical examination outcomes, and information on early occupational 

attainment. Linking them to birth records makes it possible to assess not only whether prenatal 

influenza exposure affected body shape, cognitive performance, physical abilities, and early 

labor market outcomes, but also whether these adolescent outcomes help identify the channels 

through which early-life health shocks persist over the life course. The paper thus also sheds 

light on how early-life health conditions shape physical endowments and on whether deficits in 

body shape translate into disadvantages in sports-related performance.  
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Data and Methodology  

Our main source is the Zürich military recruitment records for 1909 to 1914. Because 

military service in Switzerland was based on general male conscription, these records provide 

broad coverage with limited self-selection into examination. We focus on nineteen-year-old 

recruits judged fit for service and match the recruitment records to the birth registers of the city 

of Zürich using names, fathers’ names, and year of birth. The matched sample contains 1585 

men born between 1883 and 1895.  

The dataset is unusually rich. In addition to anthropometric measures like height, chest 

circumference, and upper arm circumference, it includes outcomes from a standardized sports 

test and from pedagogical examinations. The sports test comprised long jump, lifting a 17-

kilogram weight, and an 80-meter sprint graded with marks 1 (best) to 5 (worst). The 

pedagogical examination assessed reading, essay writing, mathematics, and knowledge of 

Swiss history and geography. We also construct measures of socio-economic position based on 

the occupations of fathers and sons, and derive occupation-based proxies for income and wealth 

from Zürich’s 1912 city tax directory.  

Our empirical strategy compares individuals potentially exposed to influenza in utero 

with adjacent birth cohorts not exposed during gestation. We define four exposure measures: 

any in utero exposure and exposure during the first, second, and third trimester. For continuous 

outcomes we estimate linear models; for anthropometric variables we additionally account for 

truncation induced by military minimum standards. For sports-test outcomes, pedagogical 

scores, and occupational categories we estimate logit models. All specifications control for time 

trend, month of birth, exact age at recruitment, and district of birth; additional models include 

controls for paternal and own socio-economic status.  

Main Findings  

We find clear evidence that prenatal influenza exposure affected body shape. Recruits 

exposed in utero were, on average, about 0.76 cm shorter and had chest circumferences roughly 

0.61 cm smaller than non-exposed recruits. By contrast, we do not find robust differences in 

upper arm circumference. These results suggest that prenatal health shocks affected structural 

body dimensions more strongly than measures potentially influenced by later muscle 

accumulation or training.  

Despite the negative effects on body measures, we do not detect clear impacts on athletic 

performance in the recruitment sports tests. Estimates for long jump, weightlifting, and 
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sprinting are imprecise and do not reveal a consistent negative pattern. From a sports-economics 

perspective, this is noteworthy: reduced anthropometric, i.e. physical endowments caused by 

adverse fetal conditions did not automatically translate into poorer observed performance in 

standardized physical tests at age nineteen.  

We also find adverse effects on selected cognitive outcomes. Exposure in utero 

increased the probability of not obtaining the top mark in mathematics and in history/geography, 

whereas reading and essay writing were not meaningfully affected. One plausible interpretation 

is that in an urban setting such as Zürich, basic literacy was already almost universal by the 

early twentieth century, while mathematics remained a more demanding and therefore more 

sensitive indicator of compromised cognitive development, especially because questions were 

formulated as text problems. The history and geography result is less straightforward to 

interpret, but it may reflect both lower retention of content taught only at the primary-school 

level and weaker learning, comprehension, and memory capacities.  

Finally, we do not observe statistically meaningful effects on occupational status or on 

occupation-based proxies for income and wealth at the beginning of the recruits’ careers. This 

likely reflects both the low level of social mobility in late nineteenth-century Zürich and the 

fact that occupation at recruitment captures only a very early stage of the life course.  

Contribution  

The paper contributes to the fetal-origins literature by identifying a potential channel 

through which early-life health shocks matter: they affect physical development and some 

cognitive skills already by late adolescence. At the same time, the evidence suggests that these 

deficits did not immediately translate into lower sports-test performance or worse occupational 

outcomes at labor market entry. More broadly, the study demonstrates how historical 

recruitment data help disentangle the physical and cognitive dimensions of the long-run effects 

of early-life health shocks by combining information on body shape, sports performance, and 

cognitive achievement.  
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Introduction  

Firms are often reluctant to hire and assign tasks to young workers due to limited 

information about their productivity, relying instead on experienced employees (Farber & 

Gibbons, 1996; Altonji & Pierret, 2001; Lange, 2007). Assigning tasks to inexperienced 

workers can reveal information to competitors and increase poaching risk (Waldman, 1984; 

Terviö, 2009; Pallais, 2014), while organisational incentives favour short-term performance 

over long-term development (Stein, 1988; Bushee, 1998), limiting young workers’ access to 

early job opportunities needed to demonstrate their ability.  

These constraints have important consequences for long-term career outcomes. A 

growing literature shows that labour market conditions at entry shape wages, employment paths, 

and skill accumulation (Arellano-Bover, 2022, 2024; Oyer, 2006; Van den Berge, 2018; von 

Wachter, 2020), with adverse entry conditions generating persistent wage penalties and slower 

career progression (Brunner & Kuhn, 2014). In response, governments have introduced policies 

aimed at improving early labour market opportunities, including hiring subsidies, training 

programs, and job-search assistance (McKenzie, 2017). While a large empirical literature finds 

that these interventions often improve short-run employment outcomes, their long-term effects 

are modest, partly because they operate indirectly and do not directly affect the allocation of 

productive tasks within firms, which is central to learning and talent discovery (Acemoglu & 

Pischke, 1999; Pallais, 2014).  

Professional sports provide a useful setting to study these mechanisms. Unlike standard 

labour markets, they allow researchers to observe both the allocation of tasks (e.g. playing time) 

and individual performance with exceptional precision, before and after policy changes, making 

it possible to directly link early task assignments to subsequent outcomes in a way that is rarely 

feasible in other contexts. In football, the transition from youth academies to senior teams 

constitutes a major bottleneck, with only a small share of academy players securing regular 
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first-team opportunities (European Club Association, 2012). Under strong competitive pressure, 

coaches tend to rely on experienced players and avoid deploying inexperienced youth players 

in high-stakes matches (Hoey, 2023; Buraimo et al., 2025), limiting early career exposure 

despite its importance for long-term development.  

This paper studies the Youth Player Rule (YPR), introduced by the Polish Football 

Federation in 2019. The regulation required clubs in the Polish top division to field at least one 

domestic under-22 player at all times during matches, with eligibility determined by age at the 

end of the season. The rule was implemented in a strict form between 2019 and 2021, when 

violations of the continuous playing-time requirement could lead to match forfeiture. From 

2022, the rule was relaxed: the continuous requirement was replaced by a cumulative playing-

time target over the season, and non-compliance was penalised financially rather than through 

sporting sanctions. This change reduced the binding nature of the constraint and introduced 

variation in regulatory intensity.  

We study whether directly mandating early task allocation, rather than affecting hiring 

incentives, can generate persistent improvements in career outcomes. By analysing a setting in 

which institutions directly determine early task allocation, the paper provides evidence on how 

compulsory early career opportunities affect human capital development and talent discovery.  

Method  

We estimate the causal effect of the YPR using a difference-in-differences framework 

over the period 2015–2023, covering the pre-reform years (2015–2018), the strict 

implementation of the rule (2019–2021), and its subsequent relaxation (from 2022 onward). 

The identification strategy exploits policy-induced variation across countries, time, eligibility 

status, and regulatory intensity.  

At the team level, we compare clubs in the Polish Ekstraklasa, which were subject to 

the YPR from 2019, with clubs in comparable leagues not affected by the rule, i.e. the Czech 

First League and the Hungarian NB I. The main outcome is the share of total minutes played 

by domestic under-22 players. We first estimate an event-study specification to examine the 

dynamics of the reform and test for differential pre-trends. We then estimate a parsimonious 

model distinguishing between the strict (2019–2021) and relaxed (from 2022) versions of the 

rule, allowing us to assess whether the effects depend on whether the regulation is binding. To 

address potential substitution effects, we conduct placebo tests on players just above the 

eligibility threshold.  
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At the player level, treatment is defined at the player-season level as exposure to the 

rule. We exploit panel variation in eligibility and exposure, comparing eligible and non-eligible 

players in Poland with players in the Czech and Hungarian leagues. The specification includes 

player and season fixed effects, so identification comes from within-player changes in exposure 

induced by the policy. We analyse both contemporaneous outcomes (e.g. playing time) and 

forward-looking outcomes (e.g. future playing time and market value), with the key question 

being whether the increase in early playing time induced by the rule translates into 

improvements in subsequent career outcomes.  

To capture persistence, we estimate dynamic models in which exposure to the rule in a 

given season affects outcomes in subsequent periods. This approach allows us to distinguish 

between short-run compliance effects and longer-term impacts on career trajectories.  

Preliminary results  

   The event-study estimates show no evidence of differential pre-trends between Poland 

and the control leagues prior to the reform, supporting the validity of the identification strategy. 

Following the introduction of the rule in 2019, the share of minutes played by domestic under-

22 players increases substantially in Poland relative to the control group, indicating that the 

regulation had a substantial impact on task allocation.  

The dynamic pattern of the estimates reveals that the rule led to a substantial increase in 

the use of young players during the strict enforcement period (2019–2021), as clubs were 

required to allocate playing time to eligible players to comply with the regulation. During the 

strict period, the rule increased the share of minutes played by under-22 players by around 6.6 

percentage points. After the constraint was softened, this effect became markedly smaller, 

falling to about 1.5 percentage points in the relaxed period and no longer statistically significant, 

with clubs reducing their reliance on under-22 players once compliance no longer required 

continuous in-game participation.  

The strict-versus-relaxed specification confirms this interpretation. The estimated effect 

for the strict period is large and statistically significant, while the effect for the relaxed period 

is considerably smaller. To assess whether the results reflect substitution across similar players, 

we perform placebo tests using players just above the eligibility threshold (aged 22– 23). We 

find no comparable change in their playing time after the reform, indicating that the increase in 

minutes is specific to the targeted group rather than driven by reallocation within a narrow age 

range.  
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This raises the question, which we address in the next step of the analysis using player-

level data, of whether the increase in early playing time translates into improvements in 

subsequent career outcomes.  
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Introduction  

Hurricane Katrina struck the Gulf Coast of the United States in August 2005, causing 

nearly 1,400 fatalities and an estimated $125 billion in damages (Knabb et al., 2023). Louisiana 

and Mississippi, the two most severely affected states, experienced massive population 

displacement, destruction of physical and human capital, and long-lasting disruptions to their 

institutional and economic fabric. While an extensive literature has examined the short- and 

medium-term economic consequences of Katrina—primarily through economic growth, 

employment, and individual earnings (Deryugina et al., 2018; Strobl, 2011)—the long-term 

effects on human capital formation remain poorly understood.  

This work contributes to the growing literature on the non-monetary impacts of natural 

disasters (Clò et al., 2025) by using the production of elite athletes as a proxy for regional human 

capital development. We argue that reaching the pinnacle of competitive sport— Olympic 

participation, or professional careers in Major League Baseball (MLB) and the National 

Football League (NFL)—requires a sustained ecosystem of physical infrastructure, educational 

institutions, community networks, coaching pipelines, and family stability operating over 15–

25 years. Disruptions to this ecosystem caused by a catastrophic event should therefore 

manifest, with a lag, in reduced elite athlete output from the affected region.  

Methods  

Data  

Our analysis draws on three datasets—Olympic athletes, MLB players, and NFL 

players—covering the period 1960–2024. The Olympic dataset comprises individual-level 

records of all U.S.-born participants in the Summer Games, sourced from Olympedia.org and 

assigned to states of birth. This allows us to construct state-level counts of participants, 

medalists, and diploma holders (top-8 finishes) for each edition (51 states × 16 editions = 816 

observations). The MLB dataset includes all players appearing in the American and National 

Leagues, identified by state of birth using Baseball-Reference.com (51 states × 65 years = 3,315 



 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 244   |   287 

observations). The NFL dataset similarly covers all players in the National Football League, 

identified via Pro-Football-Reference.com, and follows the same panel structure as baseball (51 

states × 65 years = 3,315 observations). The triangulation across three sporting domains—each 

with distinct developmental pathways (Olympic federations, the MLB minor league system, 

and the NCAA college pipeline for football)— provides additional robustness and strengthens 

the external validity of our results.  

Econometric Model  

Our identification strategy exploits the exogenous shock of Hurricane Katrina as a 

natural experiment, comparing Louisiana and Mississippi (treated) against the remaining 49 

states including DC (control), with treatment beginning in 2005 (2008 for the Olympics). We 

employ an event-study design whose dynamic treatment effects can be represented as:  

  

where Dᵢₜ = Treatedᵢ × Postₜ, γᵢ are state fixed effects, δₜ are time fixed effects, and xᵢₜ includes 

log population and log per capita personal income, both sourced from the US Bureau of 

Economic Analysis.  All dependent variables are expressed in natural logarithms (ln(x+1)).  𝑘 

is the period relative to the treatment (𝑘 < 0: pre-treatment; 𝑘 > 0: post-treatment; 𝑘 = 0: 

omitted as reference). 𝐾 and 𝐿 are the limits of leads and lags.   

Rather than estimating this specification directly via TWFE—which can produce biased 

estimates under heterogeneous treatment effects (Goodman-Bacon, 2021)—we follow 

Callaway and Sant'Anna (2021), estimating group-time average treatment effects using the 

doubly-robust inverse probability weighted (DRIPW) estimator and aggregating them into 

event-study estimates by relative time period. Standard errors are clustered at the state level.  

Results 

Table 1 reports the Callaway–Sant'Anna estimates. While pre-treatment average effects 

are substantively small and statistically insignificant across all five outcomes (ranging from 

−0.009 to 0.032), consistent with the parallel trends assumption, post-treatment ATT estimates 

are uniformly negative and highly significant.  
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The event-study dynamics reveal a distinctive pattern. For the Olympics, the effect is 

already large in 2008 (−0.858 for participation, p < 0.01) and deepens to −1.446 (p < 0.01) by 

2024. For baseball, the effect builds gradually after 2005, reaching −0.795 (p < 0.01) by 2024.  

For football, the effect peaks around 2010–2014 (−0.445, p < 0.01) before partially attenuating, 

though it remains negative through 2024 (−0.204).   

The consistency of negative effects across three independent sporting domains—each 

with distinct institutions, developmental pathways, and selection mechanisms—suggests that 

Katrina disrupted the broader ecosystem of human capital formation. If elite athlete production 

was affected, similar disruptions may extend to other professions requiring sustained long-term 

development. These results contribute to the debate on the long-term non-monetary 

consequences of natural disasters, and are consistent with the view that social and human capital 

recovery may be slower and more incomplete than standard economic indicators suggest.  
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Table 1. Effect of Hurricane Katrina on elite athlete production in Louisiana and Mississippi  

 

  (1)  (2)  (3)  (4)  (5)  

  
Olympic 

particip.  
Olympic 

medals  
Olympic 

diplomas  
MLB   

players  

NFL  

players  

Pre−treatment avg.  0.032  0.026  −0.009  0.004  0.002  

ATT  −1.006***  −0.857***  −0.951***  −0.342***  −0.243***  

2005        −0.075*  −0.007  

2006        −0.127**  −0.103  

2007        −0.302***  −0.134**  

2008  −0.858***  −1.056***  −1.005**  −0.198*  −0.182**  

2009        −0.081  −0.214***  

2010        −0.099  −0.290***  

2011        −0.276***  −0.426***  

2012  −0.715***  −0.618***  −0.598***  −0.386***  −0.330***  

2013        −0.223**  −0.445***  

2014        −0.467***  −0.359***  

2015        −0.470***  −0.436***  

2016  −0.840**  −0.646  −0.848**  −0.344***  −0.324***  

2017        −0.423***  −0.362***  

2018        −0.392***  −0.192***  

2019        −0.443***  −0.242***  

2020        −0.168*  −0.139  

2021  −1.173***  −0.984**  −1.156**  −0.450***  −0.157**  

2022        −0.710***  −0.169***  

2023        −0.412***  −0.147**  

2024  −1.446***  −0.981***  −1.148***  −0.795***  −0.204*  

Controls  Yes  Yes  Yes  Yes  Yes  

Observations  816  816  816  3,315  3,315  
Notes: Callaway–Sant'Anna DRIPW estimates. Dependent variables in logs. Controls: log population and log per capita 

personal income. Standard errors are clustered at the state level. * p < 0.10, ** p < 0.05, *** p < 0.01.  
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Introduction 

Sports participation is widely studied for its effects on individual health, well-being, and 

both human and social capital (overview by Lechner, 2015; Schüttoff et al., 2018). Many sports 

activities occur in social contexts, particularly within households and romantic partnerships. A 

growing literature shows that joint leisure activities generate relational benefits. Abbasi Kharaju 

et al. (2024) find that shared recreational or cultural activities are associated with increased 

women's marital satisfaction, for example, by strengthening mutual support and facilitating 

conflict resolution. Yang et al. (2024) show that couples engaging in the same leisure activities 

report higher marital intimacy and lower intentions to divorce.   

However, existing evidence is largely based on cross-sectional data and focuses on 

subjective relationship outcomes. This study contributes to the literature by using longitudinal 

panel data to examine whether joint sports participation among couples is associated with a 

lower risk of actual partnership dissolution.  In addition, we investigate the mechanisms 

underlying this relationship by assessing whether relationship quality, measured along the 

dimensions of partner support and relationship conflict, mediates the association between joint 

sports participation and partnership stability.  

From a household economics perspective, joint leisure activities can be interpreted as 

shared investments that generate relationship-specific capital, such as emotional capital (Walsh 

& Neff, 2019), thereby strengthening interpersonal bonds and potentially increasing partnership 

stability. Beyond the household, improved stable partnerships may also yield labor market 

benefits, as higher marital satisfaction has been linked to increased job performance and 

satisfaction through reduced exhaustion, more positive affect, and higher attendance (Tang et 

al., 2017).  

Data and Empirical Strategy 

The empirical analysis uses longitudinal data from the German Panel Analysis of 

Intimate Relationships and Family Dynamics (pairfam) survey (release 14.0) (Brüderl et al., 
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2023). We use data from waves 1 to 13. The panel structure allows us to exploit within-couple 

temporal variation and establish a clear temporal ordering between explanatory variables and 

outcomes. The analytical sample consists of 4,084 individuals observed in ongoing partnerships 

across multiple survey waves. The dependent variable indicates whether the partnership 

dissolves between wave t-1 and t, with the requirement that there is a relationship (with the 

same partner) between t-2 and t-1. To reduce concerns about reverse causality, all key 

explanatory variables are introduced as lagged predictors.  

The main explanatory variable captures joint sports participation, identifying couples 

with high levels of shared sports activity (at least weekly). To examine potential mechanisms, 

we incorporate measures of relationship quality derived from the Network of Relationships 

Inventory (NRI). The scales were adapted from Furman and Buhrmester (1985) and used in a 

shortened form with a focus on support (intimacy; appreciation) and conflict (dominance, 

quarrel). We construct scale indices for support and conflict separately for anchors and their 

partners and combine them into dyadic measures by averaging across both reports. Joint sports 

participation is measured two periods prior to the outcome (t-2), while relationship quality is 

measured one period prior (t-1). This specification allows us to examine whether lagged joint 

sports participation is associated with relationship quality, which in turn influences the risk of 

partnership dissolution (t).  

We first estimate linear regression models for the two mediators: (1) relationship conflict 

and (2) partner support. Both models control for a broad set of covariates, including 

sociodemographics, household information, and relationship characteristics.   

In a second step, we estimate a logistic regression model for partnership dissolution, 

including joint sports participation, both mediators, and the same covariates. To formally test 

mediation and quantify the indirect effects, we apply the KHB method (Karlson-Holm-Breen 

decomposition), which provides a robust decomposition of effects in nonlinear models. 

Preliminary Findings 

The results of the mediator models indicate that joint sports participation is associated 

with lower levels of relationship conflict and higher levels of partner support. Additional 

covariates show, for example, that conflict is positively associated with having more children 

and varies non-linearly with age, while support is positively associated with educational 

attainment and previous marriages, and negatively associated with the number of children and 

working full-time (anchor).  
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In the outcome model, higher conflict is positively associated with partnership 

dissolution, whereas partner support is negatively associated with the risk of breakup. The direct 

association between joint sports participation and partnership dissolution, however, is not 

statistically significant once mediators are included. This pattern is descriptively consistent with 

the idea that the association between joint sports activity and breakup risk is related to 

differences in relationship quality rather than a direct link.  

The KHB decomposition is in line with this pattern: the indirect association of joint 

sports participation via conflict and support is significant, whereas the direct association is not 

significant. These findings indicate a mediation, suggesting that joint sports activity is linked 

to partnership stability primarily through its association with lower conflict and higher support.  

Discussion and Conclusion 

Overall, the results suggest that joint sports participation is associated with higher 

relationship quality and lower breakup risk, with partner support and relationship conflict 

emerging as key mechanisms. While causal interpretation remains limited, the results suggest 

that joint sports activities contribute to partnership stability and generate relationship-specific 

capital with spillover effects at the household level.  

Future research will aim to strengthen identification by exploiting within-couple 

changes in joint sports participation over time. Focusing on transitions into and out of varying 

levels of joint sports activity may provide a more credible strategy to identify causal effects.  
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Introduction and motivation 

  Most Finns learn to swim before they start elementary school or during the elementary 

school (Kastarinen & Sula, 2023). Using data from Paris Karusisi et al. (2013) show that spatial 

accessibility to swimming pools is associated with the practice of swimming even after 

considering individual factors such as gender, age, education and occupation. The swimming 

halls often undergo major renovations to update facilities, improve accessibility, or meet safety 

standards. Regular maintenance closures are also common, especially for cleaning and water 

treatment system checks. The aim of this study is to find out how the visitor number of one hall 

changes when the other is closed.  Do visitors choose the other hall that is not the nearest?  

Theoretical framework 

Suppose that a municipality has some swimming centers, but the location differs. The 

demand for swimming has a downward sloping demand curve. (Theory omitted). The first best 

solution asserts that one swimming center produces all output (n = 1) and price p equals 

marginal cost m. Since the profit of the only firm 𝜋 = (𝑝 – 𝑚) 
𝑄

1
 − 𝐹 = −𝐹 is not profitable 1 

the municipality must subsidize the swimming center from shutting down. Now suppose that 

the municipality cannot obtain the first best solution since it cannot force the centers to produce 

more than the profit maximizing quantity and the municipality is not able to subsidy the 

swimming centers, but it can control the number of centers n in the area (theory omitted) …. 

that the elasticity of total output with respect to entry is less than one. So, when one of the 

swimming centers is closed for being repaired the visitors of other swimming center, 

geographically the closest should see some increase in its number of visitors but proportionally 

less than one.  

Methods 

The data covers monthly visitor numbers of 11 swimming halls in both the city of Vantaa 

and the city of Espoo, from January 2013 (Espoo) or January 2014 (Vantaa) to September 2023. 

The difference-in-difference method (DID) is a conventional method to estimate the impact 
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other hall (Martinlaakso) closure on the number of visitors at the particular (Myyrmäki) 

swimming hall. Covariates include ticket price, outdoor temperature, population of the area (zip 

code), number of tracks in each swimming hall, track length, distance to the second nearest hall 

and covid-19 closure.   

Main findings 

The estimation results indicate that Martinlaakso swimming hall closure due to 

maintenance has no effect on the Myyrmäki swimming hall visitor numbers. The distance 

between these two halls is less than 2 kilometers by car or on foot.  Temperature (Celsius) has 

a negative impact on visitors on average; there are more swimmers in the halls during the cold 

winter. The area population is positively related to visitor numbers, the real ticket price is 

positively related to visitor numbers which is against the theory, but the nominal price has been 

rather stable over the period, about 10 years which might explain the strange result. The real 

ticket price has been declining due to inflation measured by consumer price index. The number 

of tracks in the hall seems to attract more visitors than the length of the tracks which is 

reasonable since a swimmer might not want to swim behind another swimmer if the number of 

tracks is not enough and there plenty of swimmers in each track, but if the other swimmers are 

in different track separated by rope the impediment is not so important. The shortest distance 

between two swimming pools increases the number of visitors in each swimming pool. The 

COVID-19 restrictions are also clearly negative. Similarly, the Espoonlahti hall in Espoo 

closure has no effect on Matinkylä hall visitor number (DiD2). The distance between these two 

halls is substantially longer, about 7 kilometers.  
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Introduction  

Obesity is a major and growing public health challenge in the United States, with the 

adult obesity rate rising from 30.5% in 2000 to 42.4% in 2017, and annual medical costs 

estimated at $147 billion. Food and beverage taxes represent a widely discussed policy 

response. Existing research examines how such taxes affect consumption of sugar-sweetened 

beverages and calorie-dense foods (Fletcher et al., 2010; Aguilar et al., 2021; Wang et al., 2021, 

2023) but largely overlooks their effects on participation in physical activity (PA), an important 

and underexplored mechanism linking food taxes to obesity.  

Theoretical frameworks by Yaniv et al. (2009) and Humphreys and Ruseski (2011) predict that 

food taxes affect PA through changes in relative prices and the opportunity cost of time. Higher 

food taxes increase the relative price of pre-cooked and restaurant food, potentially inducing 

substitution toward home cooking and freeing time for exercise. However, the sign of this effect 

cannot be determined a priori. This paper empirically estimates the effect of state food taxes on 

individual PA participation, body weight, and BMI, using variation in food taxes across states 

and over time in a two-way fixed effects (TWFE) framework.  

Data and Empirical Approach  

Data  

Individual-level data on PA participation, body weight, BMI, and demographic 

characteristics come from the Behavioral Risk Factor Surveillance System (BRFSS), pooled 

over 2002–2019 (N = 3,002,876). The primary outcome is a binary indicator equal to one if the 

respondent reports any leisure-time PA in the past 30 days. Mean PA participation is 78%, mean 

weight is 178.4 lbs, and mean BMI is 27.57. State food tax rates come from the Book of the 

States. Seven states tax food under the general sales tax; 29 states exempt food entirely; several 

states phased out food taxes over the sample period.  

Empirical Approach  

We estimate a TWFE model:   



 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 254   |   287 

HOʲ
ist = αs + γt + β foodtaxst + δXist + εist     (1),  

where HOʲist is one of three health outcomes for individual i in state s in year t. State (αs) and 

year (γt) fixed effects control for time-invariant state characteristics and common aggregate 

shocks. Controls include individual age, gender, race, education, marital status, employment, 

household size, real income, and state sales and cigarette tax rates. Standard errors are clustered 

at the state level.  

Results  

In our preferred full-covariate specification, a one percentage-point increase in the food 

tax rate is associated with a statistically significant 0.5 percentage-point increase in the 

probability of PA participation in the past 30 days (p < 0.05). The estimate is stable across 

specifications. Restricting the sample to states with a positive food tax yields a smaller but still 

significant estimate of 0.20 percentage points.  

 With respect to weight and BMI, a one percentage-point increase in the food tax is associated 

with a 0.288-pound reduction in body weight and a 0.051-unit reduction in BMI (both p < 0.01). 

Using a standardized food-to-sales-tax ratio as an alternative regressor yields consistent results: 

a one standard deviation increase is associated with a 0.9 percentage-point increase in PA 

participation.  

Balancing tests address the concern that poor households, who are less likely to exercise, may 

be sorting into states with lower food taxes. We observe that it is more likely that poor people 

reside in states with higher food taxes. Given that poor people are less likely to be physically 

active, our estimates are likely lower bounds on the true effect of food taxes on physical activity.   

Conclusion  

Using individual-level BRFSS data and a TWFE design, we find that higher state food 

taxes are associated with increased leisure-time PA participation and lower body weight and 

BMI. A one percentage point increase in the food tax is associated with a 0.5 percentage point 

increase in PA participation, a 0.29 pound reduction in weight, and a 0.05 unit reduction in BMI. 

These findings extend the food tax literature by documenting a positive spillover onto physical 

activity and support the view that food taxes may be effective tools for improving population 

health outcomes beyond their direct effects on dietary choices.  
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Theoretical Framework 

In team-based chess leagues, team managers must assign players to boards before the 

season begins. This assignment determines which players face each other across boards in every 

match during the season. Because a team’s match score equals the sum of the results across 

boards, the ordering of players can influence competitive outcomes.  

Even when teams have identical strength profiles, different assignments of players to 

boards may generate different match results. The ordering decision therefore becomes a 

strategic choice.  

This paper studies a strategic ordering game in which teams choose a fixed permutation 

assigning players to boards for the entire season. The objective is to examine whether stable 

ordering configurations can arise when teams have identical strength profiles and differ only in 

the ordering strategies they choose.  

We consider a league consisting of m teams. Each team has n players and must assign 

them to n boards before the season begins. The ordering is fixed for all matches throughout the 

season.  

Players within each team have distinct ratings. When two players meet on a board, the 

outcome is determined solely by rating comparisons: the higher-rated player wins and earns one 

point for the team, while the lower-rated player receives zero. If ratings are equal, the game 

ends in a draw and each team receives half a point. A match between two teams consists of n 

simultaneous games, one on each board. A team’s match score is the sum of the points obtained 

across boards.  

Each team chooses one ordering strategy from the set of all n! permutations of its 

players. Two benchmark strategies play a central role. Under the standard ordering, players are 

placed in descending order of strength. Under the anti-standard ordering, the weakest player is 

placed on board 1, the strongest on board 2, and the remaining players are shifted accordingly.  
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The analysis focuses on a symmetric environment in which all teams share the same 

ranking of player strengths. Under this assumption, teams differ only in the ordering strategy 

they choose, so differences in outcomes arise purely from strategic ordering decisions rather 

than from differences in underlying team strength.  

Methodology  

The analysis proceeds in two stages.  

First, the model establishes structural properties of the symmetric ordering game. In 

particular, every ordering strategy admits a counter-ordering that defeats it in a match.  This 

property implies that ordering choices can generate systematic advantages even when teams 

are identical in all respects except for the ordering strategy they choose.  

The analysis then derives restrictions that any symmetric Nash equilibrium must satisfy.  

These restrictions sharply limit the set of feasible equilibrium configurations.  

Second, the paper examines whether such equilibria can exist in league formats 

resembling real chess competitions. For commonly observed numbers of boards (n = 4,5) and 

typical league sizes (m = 4,6,8,10,12), the analysis identifies sets of ordering strategies that 

produce draws in every pairwise match. These draw-producing sets represent the only possible 

supports for symmetric equilibria.  

Starting from such configurations, we apply a systematic deviation procedure based on 

counter and counter-counter strategies. If a profitable deviation eliminates some strategies from 

the candidate support, the procedure is repeated in the reduced environment.  

Main Findings  

The analysis yields three main results.  

First, the profile in which all teams adopt the standard ordering cannot be a Nash equilibrium. 

When identical teams use the standard ordering, each board pairs players with identical ratings 

and every match ends in a draw. A deviation to the anti-standard ordering sacrifices one board 

while winning all remaining boards, strictly increasing the deviating team’s match score.  

Second, any symmetric Nash equilibrium must satisfy strong structural conditions. In 

equilibrium, all teams must finish the season with identical total scores, and every match 

between any pair of teams must end in an overall draw.  
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Finally, the numerical analysis shows that these conditions cannot be satisfied in realistic 

league configurations. For the league sizes examined, every candidate equilibrium support 

admits a profitable deviation once counter-strategies are taken into account. Consequently, no 

symmetric Nash equilibrium exists in these environments.  

These findings show that even in perfectly symmetric settings, stable ordering 

configurations may fail to exist. The results therefore highlight the strategic importance of 

lineup decisions in team-based chess leagues and illustrate how the internal arrangement of 

players can influence competitive outcomes.  

 

  



 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 259   |   287 
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Introduction and Theoretical Framework 

Many collective-action problems have a single-volunteer structure: a public good is 

provided if at least one agent undertakes a costly action that benefits a group (Diekmann, 1985). 

In the asymmetric volunteer's dilemma, agents differ in production costs K and/or in their 

interest in the collective good U; who volunteers depends on net incentives U − K (Diekmann, 

1993). Existing experimental evidence has isolated the cost margin: when U is held fixed and 

K varies, the low-cost ("strong") agent bears the burden more often, consistent with Harsanyi–

Selten equilibrium selection (Diekmann, 1993; Diekmann & Przepiorka, 2016). However, the 

question whether the benefit margin U operates similarly has not been tested in the field, 

because settings where U varies naturally and the costly action is observable are rare. Do agents 

with higher stakes share more of the burden?  

This paper studies this question using data from the field: closing breakaways in mass 

start speed skating. Drafting yields aerodynamic savings of around 30–40% (Terra et al., 2023), 

so taking the front to close a gap is privately costly while the benefit accrues to all skaters who 

draft behind. Crucially, skaters vary in their competitive standing, a proxy for stakes U, while 

the physical cost K of front-running is not directly observed but can be controlled for. The 

strategic dynamics parallel those documented in professional road cycling, where breakaway 

formation and cooperation within breakaway groups have been analysed as economic 

coordination problems (Brouwer & Potters, 2019). Unlike cycling, however, mass start skating 

lacks team structures and stage-race incentives, yielding a cleaner individual-level volunteer's 

dilemma. The paper asks two questions. First, among the skaters in the chasing group behind a 

breakaway, who ends up at the front when closure begins? Second, do institutionally fixed 

reward points create predictable coordination failures in the timing of successful breakaways?  

Methodology 

  The data comprise 65,541 lap-level passage-time observations from 254 International 

Skating Union elite races spanning 411 skaters, each race consisting of 16 laps. Skater ability is 

proxied by 12-month rolling World Cup points percentile, predetermined at race entry. Groups 
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are identified each lap by sorting skaters by passage time and placing a boundary wherever the 

gap exceeds 1.5 seconds (approximately 20 metres). A breakaway episode requires this gap to 

persist for at least two consecutive laps; chase initiation further requires gap closure and pack 

acceleration, both pre-specified. This dual criterion identifies an active chase in 175 of 211 

episodes (82.9%). Sensitivity checks across a 3 × 3 grid of alternative threshold combinations 

yield significant results in all nine cells.  

For the first question, the unit of analysis is the skater-episode. A conditional logit 

(Chamberlain, 1980) estimates the probability that skater i is the chase-front skater in episode j 

as a function of competitive standing, with episode fixed effects absorbing all episode-level 

heterogeneity. Specifications include the full sample, an aligned-incentives subsample 

excluding episodes with shared-nationality team motives, a control for sprint-endurance ratio (a 

proxy for cost heterogeneity K), and a mover-only restriction isolating episodes where the 

chase-front skater actively advanced rather than persisting from the previous lap. Inference is 

supplemented by a within-episode permutation test.  

For the second question, a symmetry design compares breakaway success rates one lap 

before versus one lap after each intermediate sprint (laps 4, 8, and 12), exploiting the 

institutionally fixed timing of these payoff shocks. A Firth penalised-likelihood logit with sprint-

neighbourhood fixed effects is estimated, and inference relies on a race-level block bootstrap 

(1,000 draws). A robustness check restricts to races contributing exactly one eligible episode.  

Main Findings 

We find that the highest-ability skaters, defined as those with the largest stakes in the 

outcome, disproportionately bear the burden. Chase-front skaters sit on average 6.6 percentage 

points above the pack mean in competitive standing (p = .006). The conditional logit coefficient 

on competitive standing is positive and significant across all specifications: a one-standard-

deviation increase raises the odds of being at the chase front by approximately 36%. Controlling 

for the sprint-endurance ratio (a proxy for cost heterogeneity K) barely moves the coefficient, 

suggesting that the stakes margin U rather than cost differences drives who volunteers. The 

mover-only specification yields approximately double the baseline coefficient: conditional on 

someone having to step forward, the strongest skater disproportionately does so. The front 

position is genuinely costly: chase-front skaters are 2.0 seconds slower on the final lap within 

the same race (p = .014).  
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This role persists across repeated encounters. Among 1,011 skater pairs co-occurring in 

the chasing group at least three times, 74.7% are degenerate: the same skater is at the chase 

front in every episode. Among the remaining pairs, persistent leadership outweighs alternation. 

The dominant cross-pair outcome is complete burden concentration rather than turn-taking.  

On the second question, breakaways launched in the lap after an intermediate sprint 

succeed at 40.4% versus 26.7% for those launched in the lap before. The Firth model implies 

post-sprint breakaways are approximately 19.9 percentage points more likely to succeed (odds 

ratio 2.88, p = .019, Firth PLRT), pointing to a predictable window of coordination failure 

around institutionally fixed payoff shocks. Taken together, the results complement the 

laboratory evidence on cost-based volunteering by showing that benefits U also matter for who 

bears the burden: in a field setting with natural variation in stakes and repeated interaction, the 

high-stakes agent becomes the focal volunteer while the others free-ride, and coordination is 

predictably fragile at institutionally fixed payoff shocks.  
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Introduction 

Many real-world production processes involve sequential team interactions in which 

individual contributions depend on the evolving state of overall team performance. In such 

environments, even small differences in interim outcomes can alter how strongly individual 

effort translates into overall team success. We study this mechanism in the context of team 

fencing, where scoring progresses through discrete thresholds (5, 10, …, 45), generating sharp 

variation in team state: when a player exactly reaches the expected salient target of five points, 

rather than narrowly missing it, the subsequent teammate may adjust effort and thus 

performance.  We ask whether barely reaching a salient interim team target causally affects the 

performance of the subsequent teammate. Comparing situations in which a teammate just 

reaches the five-point threshold to those in which they narrowly fall short provides quasi-

experimental variation in team state while holding underlying performance constant. 

We then examine how individual performance responds to these discrete changes in 

team progress. Such responses reflect a fundamental tension: in some states, individual effort 

directly advances team success, while in others, privately optimal behavior may diverge from 

the team optimum. The direction and magnitude of these responses vary with match context and 

genders. Preliminary results indicate that the alignment between individual and team incentives 

can shift sharply depending on the environment in which decisions are made. 

Data, Empirical Approach and Preliminary Results 

We use data from 18 recent top-level team fencing tournaments (i.e., Olympics, World 

Championships) and have full information on scoring progressions, fencer IDs, and individual 

performances for 686 fights, covering 10,809 individual bouts. In team fencing, 3 competitors 

compete in a series of 9 bouts. The team which reaches 45 total points or more points in total 

wins the fight. Each fencer has 3 bouts in a predefined team order. In case of injuries, teams can 

substitute in a reserve fighter. A bout ends if either the leading team hits the bout target of 5 

points, time runs out, or the trailing team hits the overall point target as defined by the score 
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progression. This generates a salient and sharp performance threshold at 5 points, which is not 

perfectly collinear with the overall relative score. 

Our data consists of three disciplines: Épée, Foil, and Sabre. These disciplines differ in 

target area on the body, scoring rules, and pacing, creating distinct strategic environments that 

influence how fencers may respond to teammate performance. Épée allows full-body targeting 

and simultaneous touches without right-of-way. This will lead to a slower, highly tactical setting 

where defensive play is viable; in this context, both men and women reduce effort after a 

teammate hits the incremental target. Foil restricts scoring to the torso and imposes right-of-

way rules, making errors costly and increasing the salience of sequential signals. In contrast, 

Sabre is fast-paced, above-waist only, and highly volatile. These rule-induced differences 

provide a unique opportunity to observe sequential team interactions across environments that 

vary systematically in risk, feedback, and strategic leeway. 

To estimate how a teammate reaching an expected performance target in bout t−1 affects 

the performance of the fencer in bout t, we implement a regression discontinuity design. 

Specifically, we exploit whether the previous fencer just reaches the salient bout target of 5 

points or narrowly falls short. Close to this threshold, performances are comparable, allowing 

us to isolate the causal effect of reaching the target on subsequent individual performance. The 

running variable is the number of points scored in bout t−1, and the treatment indicator equals 

1 if the fencer reaches the 5-point threshold, 0 otherwise. We allow for flexible trends on either 

side of the cutoff. To account for unobserved heterogeneity in ability and team composition, we 

include team-tournament and fight-by-team fixed effects. 

Preliminary results are illustrated in Figure 1. In Épée, we find a significant positive 

discontinuity at the threshold for both genders (panels (a) & (b)), indicating improved 

performance following a teammate reaching the target. In Foil, we estimate a positive effect for 

women but not for men (panel (c)), indicating a gender-specific response to team members’ 

success. In Sabre, we do not detect any discontinuity (panels (e) & (f)), indicating that reaching 

the salient target does not affect subsequent performance in this discipline. 

Discussion, Conclusion and Outlook 

The three fencing disciplines provide distinct strategic environments that allow us to 

identify how sequential team production interacts with individual incentives. Exploiting 

discrete scoring thresholds, we further plan to provide causal evidence that small changes in 

interim team performance affect subsequent individual behavior in different contexts regarding 
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rules and associated risk. In particular, we want to examine how institutional design shapes 

individual responses within teams. This contributes to the literature on team production, peer 

effects, and reference-dependent behavior by showing that the mapping from effort to team 

success can shift discontinuously at salient thresholds. 

Responses vary by discipline. In Foil, governed by right-of-way with costly errors, we 

estimate that women reduce effort after a teammate hits the target, whereas men do not, 

consistent with documented gender differences in competitive risk sensitivity (Niederle & 

Vesterlund, 2011). In Épée, with lower failure costs and the possibility of simultaneous touches, 

both genders reduce effort, reflecting strategic substitution. In Sabre, characterized by fast-

paced scoring and limited strategic leeway, we find no measurable response. Overall, small 

changes in interim performance generate behavioral responses that depend on how rules shape 

incentives, risk, and dynamic feedback. 
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Figure 1: Preliminary RDD Results by Gender and Discipline 
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Theoretical background 

The concept of home advantage in football is widely recognized, where host clubs 

typically outperform visiting ones. Although the influence of travel-related aspects such as 

distance traveled, crossing different time zones, and travel fatigue has been widely debated for 

its contribution to home advantage, research outcomes differ significantly depending on 

geographical location, competition, and other factors.  

In club football, the impact of travel distance and time zone changes on home advantage 

(HA) has been explored for different regions, highlighting that they both may be important for 

the team performance assessment (Goumas, 2014; Pollard et al., 2008). Although the negative 

effect of travel on away teams is generally small, it remains statistically significant. For 

instance, in Brazil’s Serie A, HA is estimated to increase by 0.115 goals per 1000 km traveled 

(Pollard et al., 2008); conversely, in regions like Asia and Greece, distance has little to no effect 

(Armatas & Pollard, 2014; Goumas, 2014).  

In other disciplines, the magnitude of HA and the influence of logistics exhibit distinct 

patterns; notably, indoor sports such as basketball and ice hockey show stronger home 

advantages than outdoor sports (Schwartz & Barsky, 1977). Research on the NBA reveals an 

atypical trend: visiting teams may actually perform better when traveling east, particularly in 

early daytime games (Hasbany et al., 2023; Nutting & Price, 2017). While the significance of 

the time zone effect has gradually declined since 2002, recent data confirms the continued 

positive impact of eastward travel on overall scoring and shooting accuracy. Furthermore, 

players' ability to recover from travel fatigue has significantly improved across the board 

following the 2017 Collective Bargaining Agreement (CBA) reforms.  

This study is particularly focused on Russian football clubs. The uniqueness of  

Russian football lies in its geography: teams in the two top leagues, ranging from Baltika in 

Kaliningrad to SKA in Khabarovsk, compete across a vast territory spanning 11 time zones, 

offering a broad arena for testing our hypotheses. The central hypotheses are the following: 1) 
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Crossing time zones impacts the visiting team's performance. 2) The direction of travel (east or 

west) is important and may affect the away team differently. 3) Premier League teams would 

perform more consistently than First League teams even when facing long-distance travel.  

Methodology 

Our dataset comprises 7,000 Russian professional football matches played between 

2012 and 2024 across both the Premier League and the First League, allowing us to compare 

higher- and lower-tier teams. The dataset captures the date and time of each match, team names, 

final scores, the locations of both teams' home stadiums and the gameday stadiums, and the 

respective time zones of the home team, away team, and match location.  

To evaluate the impact of time zone changes and their direction (eastward or westward) 

on team performance, we employ a classical Ordinary Least Squares (OLS) model. The 

dependent variables in our analysis are the binary match outcome (1 for a win, 0 for a tie or 

loss) and the goal difference between the home and visiting teams. To isolate the travel effect, 

we implement a set of fixed effects. Specifically, we control for the home team, away team, 

season, and the month of the match, while also including team-by-season interaction terms for 

both home and visiting clubs to account for time-varying team characteristics.  

Distance was used to control for the impact of time zone changes and separate these effects.  

Empirical findings and contribution 

 This study contributes to the broader understanding of travel fatigue in professional 

sports by empirically evaluating the impact of time zone changes on team performance. Based 

on the analysis of approximately 7,000 matches across both the Russian Premier League and 

the First League, our findings indicate that crossing time zones has a statistically significant 

effect on match outcomes. However, this influence is asymmetric and highly dependent on the 

direction of travel: eastward journeys significantly diminish a visiting team's performance, 

whereas westward travel has a positive effect, potentially providing a competitive advantage.   

Furthermore, we observe significant heterogeneity between competition tiers; while top-

tier Premier League clubs demonstrate resilience and remain largely unaffected by logistical 

disruptions, the performance variations associated with travel are visible among First League 

teams.   

By highlighting the geographical peculiarities of Russian football, these results may 

have implications for league schedule creators, coaching staff, team managers, and sports 

analysts seeking to optimize performance and mitigate travel-induced disadvantages.  
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The Economic Impact of Football Games on Consumer Spending: Evidence from Video 

Gaming Terminals 

Brad R. Humphreys* Matthew Mullis† 

A large literature analyzes the economic impact of sporting events. This literature 

generally finds no evidence that games played by sports teams generates any economic impact 

in the surrounding economy (Bradbury et al., 2023). However, some evidence suggests that 

specific types of games can, in some cases, generate economic impact on some parts of the local 

economy. 

Coates and Humphreys (2002) found that winning the Super Bowl increased real per 

capita personal income in MSAs home to the winning team. Davis and End (2010) found that 

winning National Football League teams generated increases in real per capita personal income 

in MSAs home to winning teams. Du and Zhang (2022) found that winning a National Football 

League championship and participating in the Super Bowl had a positive, significant effect on 

the local economy, particularly in the manufacturing and FIRE (finance, insurance, and real 

estate) sectors. Socci et al. (2026) found that Serie A championships won by the football team 

Napoli resulted in an 1.84% increase in regional Gross Domestic Product, a 0.28% increase in 

the employment rate, and a 1.3% increase in household disposable income in the area. These 

papers generally point to psychological factors as the mechanism that drives these positive 

impacts. 

This literature suffers from several limitations. The papers generally use highly spatially 

and temporally aggregated data. Metropolitan area-year panel data represents a common unit of 

measurement, and outcome variables include average real per capita income and other aggregate 

economic outcomes. This aggregation can make detection of economic impact from individual 

games difficult (Matheson, 2019). 

This paper addresses these limitations by analyzing the impact of football games on a 

highly disaggregated form of consumer spending, daily gambling expenditure at Video Gaming 

Terminals (VGTs) in West Virginia. VGTs are slot machine-like games that can be played in 

specific stand-alone venues regulated by the state of West Virginia. Our sample contains 9,000 

VGS in about 1,300 venues spread across the state. We analyze the impact of football games 

played by three high profile football teams in and near the state: the West Virginia University  

∗West Virginia University, Department of Economics. Email: brhumphreys@mail.wvu.edu. 

†West Virginia University. 
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Mountaineers, the Marshall University Thundering Herd, and the Pittsburgh Steelers of the 

National Football League. While the Steelers play in a different state, Pittsburgh is located very 

near a number of populous parts of West Virginia and the team has a large following in the state. 

The empirical results show that consumer spending in VGTs in the state declines by 

about $100 on WVU home game days and by about $150 on Steelers home game days. 

Consumer VGT spending increases by about $120 dollars on Marshall home game days. 

Data 

The empirical analysis explains observed variation in daily gambling activity at 

individual video gaming terminals (VGTs). VGTs are slot machines located in establishments 

that also serve food and drinks. VGTs are regulated by the West Virginia Lottery Commission 

and state law permits only 9,000 machines in the state. We assemble an analysis data set 

containing data on economic activity in VGTs and the location and timing of football games 

played in and near West Virginia from a number of sources. 

Data economic activity in venues home to VGTs come from the West Virginia Lottery 

Commission daily revenue summary reports and venue information files. The revenue summary 

reports contain daily data from each VGT venue in West Virginia from March 1, 2024 to October 

31, 2025. Variables in these files include the total daily value of money inserted into VGTs by 

players, reflecting consumer spending, the total daily value of money withdrawn by players, 

and total daily net revenue to operators. The dataset also contains the name and address of each 

venue and the owner of the machine licenses. In total, the dataset contains about 6.1 million 

observations of daily machine-level play. 

Our main analysis data file aggregates this machine-day level data to the venue-day 

level. The analysis data file contains 820,073 venue-day observations from 1,339 VGT venues 

in West Virginia. We hand collected data on the dates of home and away football games and 

game outcomes of games played by the West Virginia University Mountaineers, the Marshall 

University Thundering Herd, and the Pittsburgh Steelers during the sample period. Table 1 

contains summary statistics. 
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On a typical day, a venue takes in roughly $4,958 in VGT wagers, pays out around 

$3,821 in winnings, and retains net revenue of about $1,137, though there is considerable right 

skew in this variable as means exceed medians. The average venue generates about $625 in tax 

revenues for the state each day. Negative net revenue occurs in roughly 15% of venue-days, 

indicating days where total VGT payouts exceeded wagers. Home games for the three teams 

occur on about 2% of the days in the sample. 

Empirical Methods and Results 

We estimate standard two-way fixed effects models explaining observed variation in 

daily consumer spending at VGTs in West Virginia. The regression models estimated take the 

form 

 Yvt = β1Gamedayit + +Fm + Fdow + evct (1) 

where Yvt is dollars wagered on VGTs in venue v on day t. The key explanatory variables of 

interest, Gamedayit, contains a vector of indicator variables identifying the specific days when 

WVU, Marshall, and the Steelers play football games and. Identification requires that the timing 

of these games is exogenous to evt, the mean zero equation error term capturing all other factors 

affecting VGT wagers at a venue. Teams generally do not set their own game schedules, except 

for non-conference games played by college football teams. College football teams play a hand 
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full of non-conference games at the beginning of each football season. These games are 

scheduled by the athletic department. 

Individual conferences schedule conference games based on their need to conduct a slate 

of games and a conference championship. This schedule does not take local economic 

conditions into account. The NFL schedules all professional football games, in terms of 

locations and team opponents. We assume that the scheduling of these games is uncorrelated 

with factors in evt, making their timing quasi-randomly assigned to teams. 

Equation (1) also contains a number of fixed effects to capture the effects of unobserved 

heterogeneity on VGT spending. These include vectors of venue fixed effects, Fv, month fixed 

effects, Fm, and day-of-week fixed effects, Fdow. 

 

Table 2 shows results from Equation (1). The results indicate heterogeneous effects of 

professional and college football home games on VGT spending. WVU home games are 

associated with a statistically significant decrease of approximately $102 in daily spending per 

venue, while Steelers home games are associated with an even larger decrease of roughly $158 

per venue, suggesting that NFL and major college football games draw potential gamblers away 

from VGT venues. Marshall home games are associated with a daily increase of approximately 



 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 273   |   287 

$119, indicating complementarity between Marshall games and VGT play, perhaps reflecting 

differences in the fan base or proximity of venues to the Marshall stadium. 
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Introduction  

A growing body of research in economics examines the relationship between sports and 

externalities, often treating sporting performance as an emotional trigger for outcomes in 

adjacent domains (e.g. Card & Dahl, 2011; Kalist & Lee, 2016). We invert this perspective by 

asking whether exogenous shocks from crime spill over into one’s ability to work, and if so 

their associated productivity, as measured by on-field sporting performance. In labour 

economics, a substantial literature investigates how worker performance responds to external 

shocks, and sports settings have increasingly served as a testing ground for such questions; 

recent contributions for example examine performance responses to injury and subsequent 

surgery (Chikish and Humphreys, 2025), COVID-19 infection (Butler et al., 2024; Fischer et 

al., 2022), and parenthood (Butler and Butler, 2025). The findings are mixed: some studies 

document persistent negative effects, while others identify only short-run impacts or null 

results, likely reflecting heterogeneity in the nature and severity of the underlying shock.  

We introduce a novel and largely unexamined exogenous shock in labour markets: 

domestic burglary. In doing so, we contribute to the understanding of the economic 

consequences of crime. Burglaries represent acute traumatic events that may generate 

substantial psychological distress not only for victims but also for their families.  For example, 

evidence from psychology and criminology links being a victim of burglary to heightened 

anxiety, depression, fatigue and confusion (Beaton et al., 2000). Evidence also suggests a 

reduction in life satisfaction following crime (Cohen, 2008). A recent review by Kunst and Hoek 

(2024) documents findings on psychological distress following domestic burglary, noting that 

much of the existing evidence relies on self-reported mental health measures or qualitative 

interviews. However, there is limited evidence on whether such trauma translates into 

measurable productivity effects.  

We address this gap by examining the impact of domestic burglary on objective 

workplace performance using data on professional footballers. This profession has for a long 

time been subject to “away-day burglaries,” in which organised crime groups target players’ 
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homes while they are competing in matches away from home. These operations have become 

increasingly sophisticated and are often premeditated, with offenders exploiting publicly 

available information (e.g. match schedules and social media content) to identify high-value 

targets.   

Data and Methods   

Our information on burglaries and home invasions was found by monitoring news 

disclosures and social media posts of players who have been victims of said crimes (e.g. local 

news from the Liverpool Echo, Manchester Evening News etc. and national reports from 

newspapers like The Guardian). We identify 86 players who were victims of home burglaries 

across the five major European leagues (England, France, Germany, Italy, and Spain) and Major 

League Soccer from 2017 to 2026. Players are matched to detailed, game-level performance 

metrics from FBref.com before and after the incident. We focus on a symmetric ten-match 

window (five matches pre- and post-burglary) and compare the performance of these players to 

a control group of players not known to have been targeted.  

  Our empirical strategy employs a canonical difference-in-differences framework, 

comparing performance of affected players to that of a control group before and after the 

burglary. In this particular setup, the identifying assumption is that targeted criminal activity is 

as good as random with respect to pre-incident performance trends.  

  

𝑌𝑖𝑡 = 𝛼 + 𝛽𝑐𝐶𝑟𝑖𝑚𝑒𝑖 + 𝛽𝑝𝑃𝑜𝑠𝑡𝑡 + 𝛽𝑐𝑝𝐶𝑟𝑖𝑚𝑒𝑖 ∗𝑃𝑜𝑠𝑡𝑡 + 𝜃𝑋𝑖𝑡 + 𝜖𝑖𝑡  
  

𝑌𝑖𝑡 is a performance outcome (e.g Appearing in game, Minutes, Expected Goals etc.) for 

player i in game t. Crime is a dummy variable identifying players who were targets of home 

burglaries, Post is a dummy identifying the second half of a 10 game window, and thus the 

interaction term 𝛽𝑐𝑝 becomes our coefficient of interest. 𝑋𝑖𝑡 is a vector of controls, including 

player age, whether the game is at home etc.   

We can further exploit contextual information on the severity of the burglary, such as 

the number of thieves present, the use of weapons at the crime, physical injury, or family 

members (wife and/or children) present during the burglary, to explore heterogeneity in 

responses. Such factors might plausibly elicit different emotional responses by the victims, and 

subsequently any changes to performance too.   
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Preliminary Results  

Tables 1 and 2 below presents results from our initial estimations. Table 1 displays basic 

performance metrics, while table 2 displays advanced performance metrics. In each 

specification, player position, league, the player’s age (and its square), and whether the match 

was played home or away, is controlled for. Results point to very little effect on the performance 

of affected players after the burglary event.   

  
Table 1: Basic performance outcomes  

  
Outcome  Minutes 

Played  
Goals  Assists  Shots  Shots on 

target  
Touches  Tackles  Interceptions  

Treat*Post 
(se)  

1.052  
(1.414)  

0.015  
(0.015)  

0.005  
(0.013)  

0.073  
(0.054)  

0.027  
(0.028)  

-0.236  
(1.189)  

0.014  
(0.069)  

0.092**  
(0.044)  

N     177,702     

  
Table 2: Advanced performance outcomes  

  
Outcome  Non 

penalty 

xG  

xG + xA  Shot 

creating 

actions  

Goal 

creating 

actions  

Pass 

completion  
%  

Prog 

passes  
Prog carries  

Treat*Post 
(se)  

0.004  
(0.009)  

0.003  
(0.008)  

0.034  
(0.090)  

0.009  
(0.023)  

-1.509**  
(0.710)  

-0.174  
(0.138)  

0.097  
(0.082)  

N     177,463    

  
  

Future work will look to extend the canonical difference in differences setup. First, we 

plan to estimate these models on a matched treatment and control sample (e.g. following 

propensity score matching) to improve comparability between the two groups. We also plan to 

adopt a staggered difference in differences design to avoid possible contamination of the control 

group with players who are yet to be treated in coming games.  
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Introduction 

Sporting events generate substantial economic and social benefits for host regions, but 

they may also cause significant environmental impacts, including waste production, air 

pollution, and noise. These negative externalities are often underestimated or neglected by event 

organizers (Bielanski et al., 2022; Happ & Schnitzer, 2022; Martins et al., 2021). These concerns 

also apply to trail running events. Trail running, commonly defined as running offroad in hilly 

or mountainous terrain (Ribet & Brander, 2020), has experienced considerable growth in recent 

years in both competitions and participants (Cernaianu & Sobry, 2015). With this growing 

popularity, concerns regarding environmental impacts have also intensified. As these events 

take place in sensitive natural environments, they pose additional challenges such as vegetation 

damage, soil and trail compaction, and increased surface runoff (Beeton, 2006; Newsome et al., 

2011).  

Beyond local ecological effects, transportation represents the largest source of greenhouse gas 

(GHG) emissions associated with sporting events. Studies estimate that up to 70-80% of total 

emissions originate from participant travel (Cooper & McCullough, 2021; Tóffano Pereira et 

al., 2019). Because these emissions largely fall under Scope 3 emissions, they are difficult for 

event organizers to control directly (Herold et al., 2024). Voluntary Carbon Offsetting (VCO) 

has therefore been discussed as a potential instrument to address these travel-related emissions. 

In sporting events, VCO is often implemented through optional contributions integrated into 

ticketing or registration fees (Krugell & Saymaan, 2013; Lintumäki et al., 2023). Existing 

research suggests that participants may be willing to pay for carbon offsets, but studies have 

primarily focused on sociodemographic factors, sport-related variables, and environmental 

attitudes as determinants of willingness to pay (WTP) (Krugell & Saayman, 2013; Saayman et 

al., 2016; Thormann & Wicker, 2021; Triantafyllidis & Darvin, 2021). Less attention has been 

paid to affective heuristics that shape pro-environmental behavior, despite evidence that 

emotional and symbolic perceptions play an important role in decision-making (Krugell & 

Saayman, 2013). Building on this perspective, this study explores the “coolness heuristic” – an 
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affect-driven mental shortcut where symbolic and emotional dimensions influence behavioral 

intentions (Sundar et al., 2013). A central symbolic construct in this context is the perceived 

event coolness. Although initially conceptualized for cities (Kock, 2021), we adapt the 

destination coolness scale to the sporting event context and measure four symbolic dimensions: 

authenticity, rebelliousness, originality, and vibrancy (Kock, 2021). Coolness is a socially 

constructed trait signifying appropriate autonomy, where an entity follows its own motivations 

irrespective of prevailing norms (Warren & Campbell, 2014; Warren et al., 2019). When 

individuals perceive an object as appropriately autonomous and authentic, this perception 

translates into stronger preferences and a higher willingness to support it (Warren & Campbell, 

2014).  

Applied to sporting events, we argue that perceived event coolness can motivate voluntary 

carbon offsetting by engaging identity-based and emotional mechanisms (Pai et al., 2025). In 

international sporting events, these symbolic attributes serve as brand-forming moments that 

facilitate an event-self connection (Kock, 2021; Pai et al., 2025). Consequently, event coolness 

may serve as a psychological reward to incentivize socially beneficial change, such as VCO. By 

providing status to those who deviate from the status quo to protect the authentic natural 

environment, coolness triggers identity signaling, which may manifest in a higher WTP for 

offsets (Kock et al., 2016; Kock, 2021; Warren et al., 2019).  

Research Aim and Question 

Despite these insights, the emotional perception of an event has rarely been examined 

as a potential driver of voluntary carbon offsetting behavior. Accordingly, the guiding research 

question of this study is:  

“Can the symbolic asset of event coolness serve as a psychological reward that incentivizes 

socially beneficial behavior, such as voluntary carbon offsetting, among trail running 

participants?”  

Methodology  

Context of the Study 

The empirical context of this study is the Innsbruck Alpine Trailrun Festival (IATF) 

2026, a recurring mass-participation trail running event held annually in Innsbruck, Tyrol. With 

more than 7,000 participants across 12 race formats, the IATF attracts local, national, and 

international runners and ranks among the largest mass-participation sporting events (MPSE) in 

German-speaking countries. The 2026 edition will take place from April 29 to May 2.  
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Design and Sample  

We employ a cross-sectional survey design with on-site and post-event data collection 

administered via QuestionPro. The survey targets participating athletes at the IATF. We aim to 

collect approximately 800-1,000 valid responses.  

Measures  

Perceived event coolness is assessed using an adapted version of the destination coolness 

scale (Kock, 2021). The scale has demonstrated reliability and predictive validity for behavioral 

outcomes. Event identification is assessed using adapted items from Park and Back (2020). WTP 

for VCO is operationalized along two dimensions. The extensive margin captures whether 

respondents are willing to pay for carbon offsetting at all. The intensive margin measures the 

amount respondents are willing to contribute. This is assessed using a between-subjects 

experimental design. Treatment A uses a payment ladder ranging from 0€ to 100€ while 

Treatment B applies an open-ended contingent valuation format. This design allows us to 

examine for elicitation format effects and test for potential method bias. Control variables 

include travel mode and travel distance, which represent dominant emission drivers, as well as 

socio-demographics (age, education, income, gender identity, and residence).   

All items are adapted to the event context, translated into German, and back-translated. 

A small pilot study checks clarity, timing and preliminary reliability before the main field phase. 

Participation is voluntary, with informed consent and the right to withdraw at any time. No 

identifying data are collected beyond an optional email address for participation in a prize draw.  

Expected Findings 

Building on research on coolness perceptions and identity-based behavioral 

mechanisms, we expect perceived event coolness to positively influence WTP for VCO. 

Furthermore, we anticipate that event identification will mediate this relationship, suggesting 

that emotionally engaging and symbolically meaningful events can motivate pro-environmental 

(financial) behavior. The final empirical results will be analyzed following the field phase and 

presented at the 17th ESEA Conference on Sport Economics (August 19-21, 2026). The findings 

may offer practical guidance for event organizers by showing how embedding sustainability 

initiatives into the event’s identity and communication can increase participants’ willingness to 

support VCO.  
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This research analyses the application of Pay-What-You-Want (PWYW) ticket pricing 

as a Corporate Social Responsibility (CSR) initiative in football, where ticket sales incorporate 

a charitable component. PWYW combined with charitable donations represents a participatory 

CSR pricing mechanism that grants consumers full control over the amount they pay while 

enabling them to actively contribute to social impact. Prior research suggests that by combining 

PWYW with references prices (Kim et al. 2014) or charitable giving (Gneezy et al. 2010), 

consumers’ willingness to pay (WTP) can be positively influenced. Specifically, we analyze a 

model in which football clubs implement a PWYW ticket pricing structure with a reference 

price of €10 for one stadium section. Any amount paid above this threshold is donated to a 

rotating selection of charitable initiatives for each home game. This design allows fans not only 

to consume the match experience, but also to actively contribute to social impact, thereby 

transforming them from passive spectators into active contributors within the club’s CSR 

activities. This leads to our research question “How does PWYW ticketing combined with 

charitable donations, as a participatory CSR initiative, affect football fans’ willingness to pay, 

perceptions, and subsequent evaluations?”. We contribute to the literature by empirically 

examining a participatory CSR mechanism that combines PWYW ticketing with charitable 

giving in the sports context, thereby demonstrating its effectiveness in activating fan 

participation and enhancing CSR outcomes.  

Theoretical background  

The findings from experiments in different PWYW settings suggest that proposed 

reference prices anchor consumer contributions while increasing perceived fairness and 

engagement (Kim et al. 2014; Gross et al. 2021). Further, by integrating charitable components 

into PWYW frameworks consumers’ WTP can be increased by leveraging social norms, fairness 

concerns, and self-perception as a prosocial actor, so fostering the Shared Social Responsibility 

(SSR) (Gneezy et al. 2010; Jung et al. 2017; Butz & Harbring 2022). Beyond, Lee et al. (2018) 

found that in sports higher team cause fit boosted donation intention by increasing individuals’ 

mailto:marcel.koch@org.rwth-aachen.de


 

University of Zurich   |   Center for Research in Sports Administration   |   17th ESEA Conference on Sport Economics 282   |   287 

belief in making a difference. The importance of CSR has become increasingly prominent in 

football, with clubs leveraging their influence and fan base to promote social causes, enhance 

their reputation and deepen their community engagement (Breitbarth et al. 2015; Kim et al. 

2018; Lobillo Mora et al. 2021). Further, CSR programs of football clubs linked to philanthropic 

activities not only improve public perception, but also bring tangible financial benefits through 

increased fan loyalty and corporate partnerships. By embedding charitable component into 

ticket pricing and thus fostering the SSR of fans, football clubs can increase their impact beyond 

traditional CSR efforts, creating a direct link between fan participation and social value creation 

(Kim et al. 2018; Trendafiova & Ziakas 2017).   

Research Design and Methodology  

This study follows a two-phase mixed methods approach to evaluate the feasibility and 

impact of PWYW + Donations (PWYW+D) as a CSR initiative in football. The research is 

conducted in cooperation with the German third-division football club TSV Alemannia Aachen. 

In line with Kim et al. (2014) approach, we first conduct an online survey based pilot study to 

assess fans perceptions and WTP for PWYW+D and improve the initiative based on the insights 

and feedback, before this CSR initiative is real-world implemented to gain empirical 

validations.  

Phase 1 – Fan Perception Pilot Study (Questionnaire)  

The online questionnaire was distributed to students and football fans to determine their 

perception, WTP and attitude towards a PWYW+D ticket model. In this context, we created 

simulated social media posts of Alemannia Aachen for the PWYW+D CSR initiative, alongside 

a real existing CSR initiative of the club about a sustainability match day in cooperation with 

the German Football Association (DFB) to raise awareness for sustainability. As part of this 

initiative, the DFB donated €100 per goal to sustainable projects and fans had the opportunity 

to donate their cup deposit to a social initiative. Based on the research by Kim et al. (2014), 

Kim et al. (2018) and Lobilla Mora et al. (2021), we examine the fans WTP, their level of 

involvement (LOI) with the initiative, the perceived fit of the CSR initiative to the club, 

strategic-driven (SDA) and value-driven attributions (VDA) for the initiatives, pre and post 

CSR reputation of Alemannia Aachen, word of mouth (WOM) intentions and total fan ratings 

(TFR) of the CSR initiatives. Our dataset consists in total of 102 participants. We have 52 

participants for PWYW+D and 50 participants for existing DFB sustainability match day CSR. 

Phase 2 - Real-World Implementation of PWYW + Donations (Field Experiment)  
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In the second phase the PWYW+D CSR initiative will be implemented for a stadium 

section on selected match days as a field experiment at Alemannia Aachen home matches, to 

measure actual consumer payment behaviour, compare it to past section attendances and ticket 

revenues to assess financial sustainability of the CSR initiative and evaluate fan perceptions. 

Further, based on Kulczycki & Koenigstorfer (2016) research and the rotating selection of 

charitable initiatives for each home game, we will examine possible differences on fan 

participation for the geographical focus of the CSR initiative, comparing the charitable giving 

for local versus distant charities.  

Results  

A first analysis was conducted using SPSS. For PWYW+D CSR initiative, fans’ average 

WTP (€15.00), significantly exceeded the reference price of 10.00€ (t(51)=5.07, p < 0.001), 

indicating an average voluntary donation of 5.00€ per fan for a social cause. A paired-samples 

t-test further revealed significant increase in the club’s CSR reputation (Mpre=3.79 vs. 

Mpost=4.72, t(51)=5.40, p<0.001, Cohen’s d=0.75) and fans’ attitudes toward the club Mpre=4.71 

vs. Mpost=5.04, t(51)=2.75, p =0.008, d=0.38) after exposure to PWYW+D. These results 

indicate that PWYW+D not only enhanced perceptions of CSR but also led to a modest yet 

meaningful improvement in overall club perception. Compared to a real 3rd league CSR 

initiative implemented by the club (DFB sustainability match day), PWYW+D was perceived 

as significantly more fitting to the club (M=5.43 vs. M=4.87, t(100)=2.38, p=0.010, d=0.47) 

and generated higher levels of fan involvement (M=5.33 vs. M=4.71, t(100)=2.49, p=0.007, 

d=0.49). PWYW+D scored significantly higher on value-driven attributions (t(100)=1.95, 

p=0.027, d=0.39) and strategic-drive attribution (t(100)=4.02, p<0.001, d=0.80), and fan 

focused (t(100)=2.50, p=0.001, d=0.62). Moreover PWYW+D led to a significantly stronger 

increase in CSR reputation (∆ Post–Pre) compared to the existing DFB sustainability match day 

(M∆=0.93 vs. M∆=0.46, t(100)=2.11, p=0.038, d=0.42), significantly higher WOM intentions 

(M=5.03,vs. M=4.39, t(100)=2.00, p=0.024, d=0.40), and significantly higher fan ratings 

(M=5.03 vs. M=4.39 , t(100)=2.00, p=0.024, d=0.40). Regression analyses further support these 

findings. Exposure to PWYW+D significantly increased the post stimuli CSR reputation 

(β=0.37, p<0.1) of the club, even accounting for pre-stimulus perceptions and fan 

characteristics. Furthermore, PWYW+D significantly increased total fan ratings (β=0.94, 

p<0.01), independent of fan characteristics. Introducing CSR fit (β=0.66, p<0.01), reduced the 
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PWYW+D effect (β=0.59, p<0.01), indicating that part of the treatment effect operates through 

higher perceived CSR fit. When additionally including LOI to the CSR fit (β=0.17, p<0.05), 

the PWYW+D coefficient decreased further but remained significant (β=0.42, p<0.01), while 

involvement emerged as the strongest predictor (β=0.74, p<0.01), explaining 70.8% of the 

variance in TFR (adj. R²=0.708, F(9, 92)=28.24, p<0.001). This pattern provides evidence of 

partial mediation and suggests that the effectiveness of PWYW+D is driven by increased 

perceived CSR fit and, in particular, by actively involving fans in the CSR initiative. Overall, 

participatory CSR enhances fan evaluation not only directly, but by transforming fans from 

passive spectators into active contributors to social impact. 
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Introduction and theoretical background  

The Formula 1 (F1) race series is the world’s premier motorsports with a rich history 

and global TV viewership of 445m in 2021 which has risen by 26.3% since 2017 (Formula One 

World Championship Limited, 2022). Thus, F1 ranges among the strongest players of 

professional sports entertainment worldwide and the fan community is still growing. Yet, 

currently, F1 induces more than 250 tons of carbon dioxide equivalents per season spanning 

over 132,000 kilometres of travel between the 24 races across the world with the high freight 

of team personnel and material (Formula One Management, 2021). Moreover, the very activity 

of F1 is about roaring motors and burning fuel while Formula E already offers the electric 

alternative of motorsports. The competitive position of F1 in the 2020s reminds of living on the 

edge a century ago which is known as the Roaring Twenties. How will F1 manage to meet 

sustainability challenges and goals while retaining sufficient demand as well as competitiveness 

over the decades to come?  

Against this background, the research question arises how this tension between traditional 

motorsports culture and rising sustainability awareness is impacting on the attitudes and identity 

of F1 fans. Monitoring the perspectives of supporters is important for F1 as the series 

corporation set the target of become Net Zero Carbon by 2030, a concept launched already in 

2018. There may be risks of setbacks in demand as F1 loses its characteristic appeal as the 

leading motorsports series. Surveying attitudes of fans therefore provides indications for 

possible tipping points in attachment and consumption of F1 supporters. Possibly, new target 

groups need to be addressed and ‘traditionalists’ to be sensitised and retained. For (sport) 

economics research, it is interesting to understand the organisational and industrial change of a 

(sport) business that is particularly vulnerable to the challenges of sustainability. In this study, 

the focus is placed on the industrial and consumption culture of F1.  

The German fan community is an insightful testing ground in this context. After booming years 

with the German F1 stars Michael Schumacher and Sebastian Vettel, the consumer market has 
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continuously declined and remains without domestic superstar effects (Engel, 2022). Therefore, 

this study is based on a survey of German F1 fans (N=389).  

Irrespective of the high relevance of F1 in the international sports market of broadcast 

entertainment, there are only a few empirical studies on F1 consumers. Basically, four studies 

could be identified. However, Bachman (2020) and Ballouli et al. (2016) clearly focus on 

surveys of F1 event attendees with issues of sports travelling while Xue and Mason (2011) 

restrict their study on a stakeholder analysis. The latter is interesting for the purposes of this 

study because they show the role of fans as the key stakeholders of a professional motorsport 

as increasingly underscored, for instance, in the literature on football governance (Ma et al., 

2024; Reichel et al, 2024). Bachman (2020) gives orientation for conceptualising sustainability 

issues in the view of fans. Ballouli et al. (2016) apply the pertinent motivation scales of sport 

consumer research (Crawford, 2004) to the environment of motorsport and F1. Engel (2022) 

also uses a German sample of F1 fans and offers a comprehensive set of image and identity 

dimensions of F1 fans.  

For a better understanding of the diversity and change within the supporters’ community of F1, 

this study purposefully adopts the broad theoretical concept of consumption culture (Crawford, 

2004). The approach is thus largely exploratory since it remains to identify characteristics of 

basic identities and cultural practices of the F1 fans, given the lack of previous evidence on the 

consumption behaviour of F1 supporters.  

Methods used and data analysis 

This study applies the pertinent research design of standardised (online) surveys. Based 

on tested operationalisations of comparable previous studies on consumption culture in sports 

(Crawford, 2004), a questionnaire was developed and implemented in Qualtrics for online 

distribution (Facebook and Linkedin fora on F1 etc.). N=389 started the survey of which 69.2% 

sufficiently completed it (N=289 remaining for data analysis). This is a clustered convenience 

sampling which can be interpreted as approximately representative, given that key parameters 

of the population are unknown. The questionnaire operationalised a self-developed ‘Motorsport 

Fan Motivation Scale’ (MFMS) with 24 items (Chronbach’s alphas between 0.51 and 0.84) and 

a ‘Sport Sustainability Attitude Scale’ (SSAS) with 6 items on general attitudes of social and 

sports sustainability as well as 4 items on F1 specific sustainable attitudes (alphas above 0.72). 

The data analysis is still work in progress. By the time of the conference, ordered-logit 
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regression analyses with more sophisticated results will be presented. The current findings focus 

on non-parametric methods such as factor and cluster analysis.  

Major findings 

Exploratory Factor Analyses found that seven factors of the MFMS and two of the SSAS 

should be retained. On the MFMS, three clusters were confirmed as significant. Based on the 

differences in average parameters of these clusters, the respective consumer groups may be 

characterised as follows: (1) sport-enthusiastic fans with interest in excitement, (2) 

entertainment-oriented fans, (3) hardcore fans. On the SSAS, four clusters are significant and 

may be labelled as follows: (1) engaged traditionalists, (2) conservative technical fans, (3) 

critical new fans, (4) pragmatic digital fans. As mentioned above, the data analysis is work in 

progress. Ordered regression may reveal in more detail which attitudes towards sustainability 

and the F1 product drive support or rejection of the sustainable change process of F1, all else 

equal. Beyond the identification of differentiated target groups on the demand side, these 

findings and insights will substantiate more specific implications for governance and 

management of the F1 on its way towards enhanced sustainability.  

Discussion and conclusion  

In line with Bachman (2020), we do not find significant sociodemographic differences 

while Engel (2022) supports that younger fans value sustainability more than older ones. As the 

latter study, we find that younger supporters demand better communication of sport officials as 

evidenced on football fans (Ma et al., 2024; Reichel et al., 2024). Hence, F1 officials may 

strengthen and adapt their communication policy with a twofold focus: (1) retaining the 

hardcore, technical and traditional fans while sensitising them for targeted sustainability 

changes; (2) engaging new and digital fans in a constructive process towards more 

sustainability. Which strategies, themes, and targeted measures promise high effectiveness 

towards consumption is expected to be found by the use of regressions. These will be presented 

at the conference for more sophisticated results and deeper insights.  
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