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In recent years, the application of economic thinking to the sports’ 
business has gained increasing attention. A sub-field of this research 
focuses on football, a worldwide sports’ discipline, which has become 
increasingly commercialised over recent decades.2 Unlike the economics 
of North American sports like baseball, basketball, or American football, 
which have been analysed since the 1950s, the economics of football is 
still in its infancy. However, even though increased commercialisation of 
football has led to more transparency and new data sources, data on 
football is scarce when compared to the information on North American 
sports activities. Indeed, as Dobson and Goddard (2001, p. xv) point out, 
despite football’s
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prominent public profile, and despite the feet that its weekly or daily 
audience (including television viewers) run into millions, academic 
economists have devoted relatively little attention to professional soccer.

A promising line of research is to use sports’ data to test existing 
theories in other such areas like labour economics. In our case, we explore 
the relationship between pay and performance. Lazear (2000, p. 1346) 
points out that: “Much of the theory in personnel economics relates to 
effects of monetary incentives on output, but the theory was untested 
because appropriate data were unavailable”. Contrary to previous studies, 
we investigate the relevance of the relative income position rather than 
only the absolute position. Leading economists, such as Adam Smith, Karl 
Marx, Thorstein Veblen or James Duesenberry, have long expressed the 
importance of the relative position and social concerns. Nevertheless, 
standard economics pays little attention to the consequences of the relative 
position. Accordingly, Senik (2004), providing an overview of the 
literature, points out that “it is surprising that in spite of the large 
theoretical literature on relative income and comparison effects [...] 
empirical validation of this conjecture is still scarce” (p, 47).

Our broad data sample covers eight seasons of the German premier 
football league (Bundesliga) between 1995/1996 and 2003/2004, and 
includes a large number of players, a salary proxy and several performance 
variables. The empirical data has low variable errors. Performance is 
clearly observable and is free of discrepancies, compared to frequently 
used performance variables, such as GDP. Furthermore, football games are 
comparable to field experiments, due to the fact that a match takes place in 
a controlled environment. All football players are faced with the same 
rules and restrictions. Thus, when investigating the connection between 
relative concern and performance, many factors can be controlled for.

The chapter starts with a short overview of the relevant literature and 
develops our theoretical approach. Afterwards the empirical model and the 
empirical results are presented. Finally, the implications for business use 
are discussed and concluding remarks are offered.

Positional Concerns: An Overview
Positional concerns due to relative judgments are common. People 

constantly compare themselves with their environment and care very much 
about their relative position, which influences individual choices. Thus, 
not only is the absolute level of an individual’s situation important (e.g. 
income), but also the relative position, and Frank (1999) emphasises that 
research provides “compelling evidence that concern about relative 
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position is a deep-rooted and ineradicable element in human nature” (p. 
145).

Marx (1849) stresses that we measure our desires and pleasures in 
relation to society. Similarly, Galbraith (1958) points out that consumer 
demands are largely influenced by society. Veblen (1899) emphasises the 
importance of one’s relative position in society with his concepts of 
conspicuous leisure and consumption. Contrary to standard utility theory, 
Duesenberry’s (1949) utility concept is characterised by systematically 
interdependent utilities. Thus, he explicitly incorporated relative 
preferences into consumer theory. Marshall (1961), the creator of the 
modem demand theory, “recognised the power and prevalence of the 
human desire for ‘distinction’” (p. 12). Social sciences, such as social 
psychology, sociology or anthropology, have emphasised the relevance of 
relative preferences as fundamental to human motivation. The 
psychological theory of social comparison (see Festinger, 1954) and the 
sociological theory of relative deprivation (Stouffer, 1949) show that 
comparisons with others are an important aspect. Relative deprivation 
theory investigates interpersonal and inter-group relations and 
comparisons. It stresses that a lower perception of one’s own (group) 
status or one’s own welfare in relation to another person (group) can be 
the source of hostility towards the other individuals or groups. A person 
may feel frustrated when his/her situation (e.g. individual earnings) 
declines relative to the reference group. The person feels deprived. If 
improvement of the situation is slower than expected, the experience of 
frustration can even lead to aggression (for example, see Walker and 
Pettigrew, 1984).

Research on happiness (for example, Easterlin, 2001, Clark and 
Oswald, 1996, Frey, 2008, Frey and Stutzer, 2002, Luttmer, 2005, Ferrer- 
i-Carbonell, 2005) has stressed and found strong empirical support for the 
importance of the relative position. Laboratory experiments, using the 
ultimatum game, also indicate that subjects are concerned with their 
relative position (Frank and Sunstein, 2001, Kirchsteiger, 1994). 
Furthermore, as an alternative strategy, some researchers have used 
hypothetical questions regarding choice between alternative states or 
outcomes, where the choices allow for checking out relative positional 
concerns (for example, see Tversky and Griffin, 1991). Nevertheless, 
many economists are still sceptical about the importance of positional 
concerns, because empirical evidence about its behavioural relevance 
remains scarce.
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Theoretical Considerations

Our first research question is based on the assumption that football 
players compare themselves with other players, especially their team
mates. Thus, their individual salary position relative to that of other team
mates may have an impact on performance and therefore warrants 
empirical investigation. Yet few such investigations have been undertaken. 
An individual’s income is a key factor in comparisons. When people 
compare salaries, it is generally with people close to them (Layard, 2003), 
Positional concerns are extremely widespread in the workplace. Layard 
(2003) points out: “In organisations, calm can often be maintained only by 
keeping peoples’ salaries secret” (p. 8). Elster (1991) reports that, in China, 
model workers spend their bonuses on a good meal for everybody to avoid 
harassment by their colleagues. A manager may keep bonuses low because 
he fears the reaction of the other workers and because he wants to avoid 
the envy of other executive officers. Frank and Sunstein (2001) report that 
surveys of employers and employees suggest that salaries depend on what 
employees think other people are paid. Furthermore, the perception of the 
relative position has a large effect on their morale.

Festinger (1954) emphasises that people do not generally compare 
themselves with the rest of the world, but with a much more specific group, 
typically with others they see as being similar to themselves or, in his 
words, “close to one’s own ability” (p. 121). Thus, football players, like in 
other team sports, compare themselves with other football players, such as 
team-mates, due to having the same work profile. Similarly, soldiers, in 
World War II seem to have made comparisons primarily with members of 
their own military group (Stouffer, 1949). Thus, it seems reasonable to 
assume that a football player’s income position, relative to other team
mates’ and league players’ income position, has an impact on his own 
behaviour.

There are two countervailing theories about how income differences 
influence performance. One stream of literature stresses the negative 
consequences of envy (for example, see Schoeck, 1966). An envious 
person may “prefer that others have less, and he might even sacrifice a 
little of his own wealth to achieve that end” (Zeckhauser, 1991, p. 10), 
behaviour that has been found in experiments (for example, see 
Kirchsteiger, 1994). An envious person increases his utility by destroying 
some of the others’ assets, even if such an action carries its own costs 
(cutting off one’s nose to spite one’s face}. Thus a negative sum interaction 
is started. The performance of those with lower income may decrease due 
to frustration (“it could have been or it should have been me”). They feel it 
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impossible to “keep up with the Joneses” - in the case of football, with the 
team superstars. As a consequence, performance drops. It is even possible 
that players express their resentment of the players with a higher salary by, 
for example, not passing the ball so frequently to reduce a superstar’s 
performance.

Relative income effects may include negative aspects that go beyond 
envy per se. Players dislike being in a lower income position, because the 
relative position may signal that they and their future prospects are lowly 
evaluated by others. Such perceptions and signals harm their relationships 
with others, and affect their self-conception and performance.

A contrasting theory argues that large income differences lead to better 
performance, as they raise the incentive to achieve a similar status. A 
positional arms race is provoked through the process of rivalry (see 
Landers et al., 1996).

Hl: Our first hypothesis therefore leaves open whether positional income 
concerns in general have a positive or a negative impact on individual 
performance but suggests that relative income matters.

It seems a natural and interesting exercise to investigate to what extent 
not only the relative income position within a team affects individual 
performance, but also which mechanisms enforce positional concerns. The 
level of inequality within a team affects its climate. Strong differences 
may reduce the climate within the team and provide the ground for 
positional concern effects. Thus, we would expect that teams with a higher 
income inequality are more vulnerable to such positional concerns.

H2: The second hypothesis suggests that a larger income difference within 
a team strengthens positional concerns. Thus, positional concern 
effects are more visible in teams with a stronger income inequality.

Our third research hypothesis concentrates on the impact of team 
effects. According to the literature, individual productivity - and thus 
player performance - varies in different settings as co-workers offer 
different levels of assistance (see Idson and Kahane, 2000). Therefore, 
teamwork, an important topic in labor economics, is desirable because it 
allows realisation of gains from complementarities in production and 
facilitates gains from specialisation in the form of accumulated task
specific human capital, which may be valuable to other team members (see 
Lazear, 1998). In addition, Hamilton et al. (2003) find that team 
composition has a strong impact on team productivity. However, empirical 
studies on this phenomenon are rare because of the difficulty of obtaining 
data (see Idson and Kahane, 2000).
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Our data set, however, enables the investigation of the impact of team
mates on player performance. In line with Idson and Kahane (2000) and 
Torgler (2007), we measure this impact on individual i by calculating the 
average values for the team-mates (excluding the values for player i). Thus, 
we specifically investigate whether team-mates’ average ages, exchanges 
and sending-offs in a game affect individual performance.

H3: The third hypothesis suggests that team-mates' profiles affect 
individual performance.

Empirical Model

Data

This paper uses a unique data set of professional football players in the 
German premier football league Bundesliga, which is one of the most 
important football leagues in the world. IMP, the official data provider of 
the Bundesliga, and several broadcasting networks, made the data 
available to us. This data includes football players’ individual 
performances (e.g. goals, assists, ball contacts) and personal background 
data (e.g. age, nationality, position) over a period of eight seasons between 
1995/1996 and 2003/2004.3 During the eight seasons, 28 different clubs 
participated in the league due to annual promotion and relegation.

3 The data for ballcontacts is available after season 1998.

Dependent Variable: Performance
Player performance and player background data were collected by the 

firm IMP in Munich and several broadcasters. Not only do these data 
allow the development of several seasonal variables at the individual 
player level, but IMP also provides personal characteristics like age, 
nationality or position for all players who played during the different 
seasons. We use two key performance variables, namely goals, assists and 
ball contacts for every season played.

Independent Variable: Income
Because data on players’ salaries are not publicly available in Germany, 

previous studies on the Bundesliga have used proxies derived from press 
reports (Forrest and Simmons, 2002; Huebl and Swieter, 2002; Lehmann 
and Weigand, 1999). Most studies are based on data collected by the 
Kicker Sportmagazin, the most prominent football magazine in Germany 
(see Eschweiler and Vieth, 2004; Forrest and Simmons, 2002; Huebl and 
Swieter, 2002; Lehmann and Weigand, 1999). Thus, in line with previous 
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studies, we use the salary proxy provided by Kicker Sportmagazin., whose 
editorial staff assesses each Bundesliga player’s market value prior to a 
new season using individual characteristics (position in team, previous 
season performance, transfer price) and team characteristics (ticket sale 
earnings, merchandising, sponsoring). Most important, these data have 
been collected in a consistent and systematic manner for several years.4

4 These data are then used in a so-called manager game (Kicker-ManagerspieT), in 
which individuals (aged 18+) can participate. Compared to the performance data, 
the salary variable has some missing values. However, imputing missing values on 
the basis of the other independent variables produces similar results.
5 The publicly available data from Transfermarkt.de was only available for the 
season 2003/2004. Historical data was not available, as the Internet site only 
started to collect this information in 2005. Furthermore, Transfermarkt.de only 
covers a limited number of players in the German Bundesliga.

To check the extent to which the market value estimations used in our 
paper correctly reflect actual salaries, we investigate the correlation 
between players’ effective reported salaries, as provided by another data 
source called Transfermarkt.de, and our salary proxies. The correlation 
between these two data sources is high (r=0.754).5 Thus, measurement 
errors do not seem to be a major problem.

Empirical Model

To test our first two predictions, we propose the following baseline 
equation:

PERFit = fio+pi CTRLit+fl2 ABSAL^/f RELSAL^ +TEAMDi +TD, + & + e„
(1)

where PERFit is the performance of player i at time t. ABSAL^j is the 
player’s lagged absolute salary and RELSAL,^) is the player’s lagged 
relative salary, measured as the difference between team-mates’ average 
salaries and players’ individual salaries. The regression also contains 
several control variables CTRLit such as AGE, AGE SQUARED, players’ 
position in the game (ATTACK, MIDFIELD, DEFENSE) and team 
dummy variables (TEAMDl), as many players change their position in the 
field and in their team over time. Team dummy variables are included, as 
it can be argued that the results are driven by unobserved team 
characteristics that are correlated with income and performance. Team 
fixed effects allow us to control for such possible omitted variable biases. 
Similarly, the estimates include a set of time dummies (TDt) to control for 
possible differences in the players’ environment; Pi is the individual effect 
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of player i, and denotes the error term. To test our third hypothesis in a 
better manner, we use the following extended equation:

PERFit = fio+p! CTRLit+p2 ABSAL^+p! RELSAL^ +p4 TEAMit + TEAMD;
+TDt+/ii + Eil (2)

TEAMit denotes a vector that contains the values for the team-mates of 
each player i at time t, calculated in such a manner as to remove each 
individual i value. For example, we first calculate the average age of the 
whole team, excluding the age of individual player i. We then follow the 
same procedure to construct the variables EXCHANGES and SENDING- 
OFFS.

We first apply three different methodologies (pooling regression, 
random effect model and fixed model) to all available performance 
measures. To identify which empirical method is most suitable, we 
performed two statistical tests: the Lagrangian Multiplier (LM) test (see 
Breusch and Pagan, 1980) of the random effect model and the Hausman 
specification test (Hausman, 1978) in order to compare the fixed effect and 
the random effect models. The LM test indicates that the null hypothesis 
of the individual effect pi being 0 is rejected in all cases at the 1% 
significance level. Thus, the results suggest that the cohort effect is not 
zero, which means that the pooling regression is not suitable. In all cases, 
the Hausman specification test rejects the null hypothesis that the 
individual-level effects are adequately modelled by a random effect model 
at the 1% significance level. Thus, individual effects are not uncorrelated 
with the independent variables supporting the use of individual fixed effect 
models. However, it should be noted that the results we obtain remain 
robust with all three methodologies.

Causality

To reduce possible causality problems, we use the players’ values from 
the previous season (dependent variable = current season), which allows 
us to use salary as an independent variable. In Table 2, we also report 
2SLS estimations along with several diagnostic tests.

Results
Descriptive Analysis

In the first step, we build different groups within the data set. The 
income distribution is shown in Figure 1 using the Lorenz curve. The
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Figure 1 : Income Inequality in the Bundesliga.

further the actual reported Lorenz curve bends away from the 45-degree 
line, the more unequal is the distribution of income. It shows to what 
extent a sports’ discipline is a winner-take-all market (see Frank and Cook, 
1995). The Gini coefficient or, in other words, the ratio of the area 
between a 45-degree line and the Lorenz curve to the area under the 45- 
degree line, is 0.403 in our case. Porter and Scully (1996) find similar 
values for American football (0.40) and higher values for basketball (0.51). 
Frick (1998) finds 0.47 for the 1996/1997 NBA season. In general, Fort 
(2003) reports that Gini coefficients in team sports can be as high as 0.50 
and, in the economy at large, Gini coefficients are typically around 0.30. 
Higher inequality values are observable in individual sports such as golf. 
For example. Fort (2003) presents evidence from the men’s 1999 Nissan 
Open and the women’s 1999 Sunrise Hawaiian Open, showing values of 
0.64 in men’s golf and 0.62 in women’s golf.

In order to split the sample in our case, the mean team GINI coefficient 
over the investigated period was calculated. The teams ranked above 
average were placed in one group labelled “high income inequality” 
(GROUP A), and the remaining teams were placed in the other group 
(GROUP B).
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Multivariate Analysis

Table 1 presents the first results using goals and assists as dependent 
variables, differentiating between teams with a higher income inequality 
and teams with lower income inequality (group A versus group B). Table 
2 presents the results focusing on ball contacts. Including ball contacts is 
insofar important as one could criticise that only a small fraction of players 
will score a significant amount of goals and will make a significant 
number of assists. Moreover, we present estimations with and without 
team-mates’ factors (team-mates’ age, exchanges and sending-offs). The 
results suggest that the relative income position is important in group A 
but not in group B. In all six regressions of group A, we observe that all 
the coefficients of RELATIVE VALUE are statistically significant with a 
negative sign. If a player’s salary is below-average and this difference 
increases, his willingness to perform decreases and the negative effect of 
positional concerns are stronger. At the same time, a positive performance 
impact is observable for players with above-average salaries. The positive 
impact of an above-average salary change towards a greater difference in 
relation to the team-mates is also observable. The respective coefficients 
are highly statistically significant, controlling for the absolute level of the 
salary. Thus, players in teams with a higher income inequality are indeed 
more vulnerable to the consequences of income differences than players in 
teams with a lower income inequality. On the other hand, in most of the 
cases is the coefficient not statistically significant in group B. Thus, 
hypothesis 2 cannot be rejected. This finding is also consistent with the 
first hypothesis that the relative income level has an impact on 
performance, and the theories proposing that a disadvantage in the relative 
income position worsen performance.

We also test the joint hypothesis that the absolute and the relative 
income as a group have a coefficient that differs from zero. The results in 
both tables indicate a clear rejection of this hypothesis for group A but not 
group B. In addition, the results support hypothesis 3. Team effects are 
important. Based on an F-test for joint significance, we may conclude that 
team-mates play a significant role in the determination of individual 
performances. We also observe an increase in the A-squared. The strongest 
effect is observable for EXCHANGES. This result is surprising. More 
exchanges are correlated with higher individual performance because of an 
increase in the team-mates’ average physical strength. Similarly, more 
exchanges may also indicate good second line-up players. There is also the 
tendency that sending-offs are negatively correlated with performance. 
This result is consistent with Torgler’s (2004) finding for the World Cup
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Table 1: Determinants of Performance.

GROUP A: High Inequality

Independent 
variables

Dep. V.: Goals Dep. V.: Goals Dep. V.: Assists Dep. V.: Assists
Fixed effect Fixed effect 

with team-mates 
effects

Fixed effect Fixed effect 
with team-mates 

effects
Coeff. t- 

value
Coeff. t- 

value
Coeff. i-value Coeff.

value
A) Salary
RELATIVE -0.314* -2.57 -0.312* -2.55 -0.435*** -3.82 -0.429*** -3.79
VALUER)

ABSOLUTE -0.101 -0.73 -0.114 -0.82 -0.280* -2.17 -0.286* -2.23
VALUE(vl)

SQ -0.010+ -1.94 -0.009+ -1.67 -0.005 -1.10 -0.004 -0.83
ABSOLUTE
VALUE(t_n
B) Sociodemographics

AGE 1.294*** 3.74 1.247*** 3.60 1.257*** 3.91 1.178*** 3.66
AGESQ -0.027*** -4.41 -0.026*** -4.23 -0.024*** -4.20 -0.023*** -3.93

Team-mates
AGE 0.009 0.08 -0.067 -0.65

EXCHANG 0.464** 2.61 0.527*** 3.20
ES

SENDING- -0.771 -0.83 -1.242 -1.45
OFFS

Position Yes Yes Yes Yes
Team Yes Yes Yes Yes
Season Yes Yes Yes Yes
Players Yes Yes Yes Yes

Test for joint 5.08** 4.75** 7.94*** 7.69***
significance

(rel. and
absol. Inc.)

Test for joint 2.84* 4.76**
significance
(team-mates

effects)
R-squared 0.117 0.124 0.102 0.115
Prob>F 0.000 0.000 0.000 0.000
Groups 583 583 583 583

Number of 1575 1575 1575 1575
observations
Continued on next page.
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Table 1 cent.: Determinants of Performance.

GROUP B: Low Inequality
Dep. V.: Goals Dep. V.: Goals Dep. V,: 

Assists
Dep. V.: 
Assists

Fixed effect Fixed effect 
with team

mates effects

Fixed eeffect Fixed effect 
with team

mates effects
Independent Coeff. t- Coeff. t- Coeff. t- Coeff. t-

variables value value value value
A) Salary

RELATIVE -0.340 -1.56 -0.201 -0.92 -0.281 -1.48 -0.241 -1.25
VALUE^

ABSOLUTE -0.004 -0.02 0.262 0.94 -0.093 -0.38 0.000 0.00
VALUER

SQ -0.094** -3.12 -0.114** -3.84 -0.048+ -1.83 -0.057* -2.15
ABSOLUTE
VALUEft.n

B) Socio-demographics
AGE 1.373** 3.11 1.174** 2.71 1.482** 3.85 1.401** 3.64

AGESQ -0.028** -3.53 -0.025** -3.17 -0.029** -4.29 -0.028** -4.07
Team-mates

AGE -0.207+ -1.70 -0.021 -0.19
EXCHANGES 0.796** 4.11 0.319+ 1.85

SENDING-OFFS -3.613** -3.36 -1.776+ -1.86
Position Yes Yes Yes Yes

Team Yes Yes Yes Yes
Season Yes Yes Yes Yes
Players Yes Yes Yes Yes

Test for joint 1.89 2.26 1.30 1.26
significance

(rel. and absol.
Inc.)

Test for joint 10.02** 2.29*
significance
(team-mates

effects)
/^-squared 0.127 0.168 0.102 0.112
Prob > F 0.000 0.000 0.000 0.000
Groups 624 624 624 624

Number of 1258 1258 1258 1258
observations

+ Significant at the 10% level, * significant at the 5% level, ** significant at the 
1% level, *** significant at the 0.1% level.
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tournament in Korea/Japan that expulsions have a strong negative impact 
on the probability of winning a game because losing a team-mate reduces 
team strength. Specifically, the team structure must be reorganised, which, 
because football skills are highly specialised, tend to reduce players’ and 
team-mates’ comparative advantages. Interestingly, we also observe that 
team-effects are stronger among those teams that have a lower income 
inequality.

Looking at the control variables, age tends to influence performance, 
having a concave performance profile—that is, rising with age but 
decreasing as physical condition deteriorates. Even though age may be 
linked to greater experience in the game, as players get older, their 
physical feats, like speed and athleticism, decline.

In Table 3 we pool both groups together and report 2SLS estimations 
together with several diagnostic tests and the first stage regression results. 
Table 3 indicates that, for the 2SLS, the coefficient of the variable 
RELATIVE INCOME is always statistically significant with a negative 
sign. Thus, these results also support our first hypothesis. We perform a 
Hausman specification test to see whether there is sufficient difference 
between the coefficients of the instrumental variables regression and those 
of the standard regression (see Hausman, 1978). The Prob>chi2 statistics 
indicate that we cannot reject the hypothesis that the standard regression is 
an inconsistent estimator for our equation, which supports the argument 
that there is no endogeneity problem with our estimates. Nevertheless, we 
use nationality, i.e. whether a player is a foreigner or not, as an instrument 
for the relative income position. Foreign players may be subject to more 
pressure to conform than domestic players, which affects the strength of 
the relative income effect. As an instrument for absolute income, we take 
the number of spectators at home in the past season. More spectators in the 
previous season are connected with higher revenue in the past, which 
should affect players’ salary. The results show that the instruments are 
effective in explaining the relative and absolute salary. All factors are 
statistically significant at the 1% level. The F’-tests for the instrument 
exclusion set in the first-stage regression are also statistically significant in 
all cases at the 1% level. In addition, Table 2 reports a test for instrument 
relevance, using the Anderson canonical correlations LR for whether the 
equation is identified. The test shows that the null hypothesis can be 
rejected, indicating that the model is identified and that the instruments are 
relevant (see Hall et al., 1996). The 2SLS specifications also support the 
previous findings that team-mates are important.
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Table 2: Ball Contacts.

Independent variables

GROUP A: High Inequality
Dep. V.: Ball 

Contacts
Dep. V.: Ball Contacts

Fixed effect Fixed effect 
with team-mates 

effects
Coeff. /-value Coeff. /-value

A) Salary

RELATIVE VALUER -56.792* -2.17 -65.309* -2.46
ABSOLUTE VALUE«.,) 10.217 0.36 -0.939 -0.03

SQ ABSOLUTE VALUE«.!) -2.030* -2.07 -1.820+ -1.84
B) Socio-demogr.

AGE 275.989** 2.92 258.939** 2.73
AGE SQ -5.718*** -3.28 -5.405** -3.09

Team-mates
AGE 4.352 0.15

EXCHANGES 81.129+ 1.83

SENDING-OFFS 6.985 0.04
Position Yes Yes
Team Yes Yes
Season Yes Yes
Players Yes Yes

Test for joint significance 6.98** q 1 p**
(rel. and absolute income)
Test for joint significance

(team-mates effects)
R-squared 0.133 0.138
Prob > F 0.000 0.000
Groups 412 412

Number of observations 1026 1026
Continued on next page.
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Table 2 cont.: Ball Contacts.

Independent variables

GROUP B: Low Inequality

Dep. V.: Ball 
Contacts

Dep. V.: Ball Contacts

Fixed effect Fixed effect 
with team-mates 

effects
Coeff. ¿-value Coeff. ¿-value

A) Salary
RELATIVE VALUE(m) -92,788+ -1.68 -96.524+ -1.75
ABSOLUTE VALUE(m) -35.429 -0.49 -25.205 -0.35

SQ ABSOLUTE VALUE(t. -6.719 -1.01 -9.108 -1.35
0

B) Socio-demogr.
AGE 534.808*** 4.13 527.743*** 4.10

AGE SQ -10.854*** -4.69 -10.698*** -4.64
Team-mates

AGE -42.931 -1.25

EXCHANGES 66.111 1.40

SENDING-OFFS -638.519* -2.45
Position Yes Yes

Team Yes Yes
Season Yes Yes
Players Yes Yes

Test for joint significance 
(rel. and absolute income)

1.88 2.29

Test for joint significance 1.29 2.62+
(team-mates effects)

A-squared 0.153 0.170
Prob > F 0.000 0.000
Groups 436 436

Number of observations 843 843
+ Significant at the 10% level, * significant at the 5% level, ** significant at the 
1% level, *** significant at the 0.1% level.
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Table 3: 2SLS Estimations.

Dep. V.: Goals Dep. V.: Assists Dep. V.: Ballcontacts

2SLS 2SLS 2SLS

Independent var. Coeff. /-value Coeff. /-value Coeff. /-value

A) Salary
RELATIVE -0.924** -2.73 -0.553+ -1.93 -217.506* -2.10
VALUE(t4) 

ABSOLUTE 0.062 0.22 -0.104 -0.44 69.647 0.79
VALUE(M)

SQ ABSOLUTE -0.033
VALUE^

B) Socio-demographic

-1.17 -0.005 -0.2 -12.344* -2.42

AGE 0.005 0.01 0.201 0.67 -70.276 -0.98
AGE SQ 0 0.04 -0.003 -0.63 1.279 1.02

Team-mates
AGE -0.133 -1.49 -0.057 -0.76 -29.321 -0.94

EXCHANGES 0.672*** 3.56 0.594*** 3.71 131.460** 2.87
SENDING-OFFS -1.172 -1.41 -1.595* -2.26 -303.362+ -L80

Position Yes Yes Yes
Team Yes Yes Yes
Season No No No
Players No No No

F-Test Team- 17.49*** 
mates effects

18.01*** 10.99***

First stage regression: relative income
Foreigners -0.183*** -3.88 -0.183** -3.88 -0.260*** -4.77

Test of excluded 25.80*** 25.8*** 13.37***
instruments

First stage regression: absolute income
Number of 1.33e-06*** 6.02 1.33e-06* ** 6.02 1.17e-06*** 3.47

spectators at home 
(last season)

Test of excluded 46.48*** 46.48*** 22.99***
instruments 

Anderson canon. 32.352*** 
corr. LR statistic

32.352*** 26.846***

+ Significant at the 10% level, * significant at the 5% level, ** significant at the 
1% level, *** significant at the 0.1% level.
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We have seen that the 2SLS estimation reports robust findings. In 
addition one can argue that if the mechanism were simply that “better 
players earn more”, then we would expect to see the effect of positional 
concerns in all sub-sample. However, the effect is primarily present in 
teams with a higher level of income inequality. Furthermore, several 
recent studies have shown at the team that the causality runs from pay to 
performance and not the other way round (see, e.g., Dobson and Goddard, 
1998, Davies et al., 1995, Hall et al., 2002). Hall et al. (2002), for example, 
also stress that n English football, players are hired on relatively short
term contracts, ranging from one to five years, and players’ trading and 
mobility are key parts of the league. The mobility costs are also lower, due 
to the relative geographic proximity to each other. Moreover, young stars 
at the beginning of their career are more mobile, which is comparable to 
the stars of the league, where trade clauses are “virtually unheard of in 
English football” and

leading teams regularly trade their top stars in search of a better line-up, 
whereas players frequently express their ambition to play for a variety of 
clubs in a variety of leagues during their career (p. 158).

These factors are also visible in the German Bundesliga. Our data 
indicates that the number of active seasons in the league per player varies 
between one and eight, with an average of 2.7 seasons per player. Overall, 
a change of team has been observed in 12.7% of the cases, a similar result 
that also Carmichael et al. (1999) report from the English league (12.3% of 
the players changed teams in the seasons 1993-1994).

Conclusions
The empirical results presented suggest that the relative income 

position has an impact on individual performance. If a player’s salary is 
below-average and this difference increases, his willingness to perform 
decreases and the negative effect of positional concerns is stronger. At the 
same time, a positive performance impact is observable for players with 
above-average salaries. We also investigate what factors lead to more 
marked relative income effects. We find that such effects are stronger 
among teams with a higher level of income inequality.

Lastly, we investigate the impact of team effects. Although it can be 
argued that the importance of team effects in a team sport (or team 
environment like a project organisation) is obvious, studies that 
empirically quantify such effects are rare. However, our results indicate 
that team effects are observable. Specifically, they suggest that, ceteris 
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paribus, a player on a team with more exchanges and less sending-offs 
performs considerably better than players not on such a team. We also find 
a non-linear age effect; that is, after the turning point, more experience is 
overshadowed by lower physical performance.

To what extent can these findings on football players’ behaviour be 
transferred to business use? What can managers learn from them? First of 
all, the results are relevant for the design of incentive mechanisms. 
Positional concerns are important in areas where measurable performance 
is directly linked to salary. Pay-for-performance schemes address extrinsic 
motivation, and leave intrinsic motivation aside. According to Frey and 
Osterloh (2005), such schemes tend to reinforce selfish extrinsic 
motivation, crowding out intrinsic motivation. Managers need to consider 
the motivational aspects of the transparency of relative income positions in 
terms of corresponding benefits and downside risks. Negative effects of 
output-oriented financial incentives, such as pay-for-performance schemes, 
should be complemented with process-oriented non-financial incentives, 
such as rewards for the best team player, best rookie, or most innovative 
team member of the year. This takes the individual’s need for social 
distinction into account, using a non-material extrinsic reward (see Frey 
2005). In addition, the effects of team-mate exchanges observed in our 
analysis raise some interesting questions; for instance, whether the analogy 
to teams in a corporation can be drawn. Thus, among other issues, it would 
be interesting to investigate whether higher turnover in a working team 
enforces healthy competition among team members or dilutes individual 
performance by destroying team cohesiveness.
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