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Social Preferences or Personal Career Concerns?
Field Evidence on Positive and Negative Reciprocitiy the Workplace

Abstract

This paper provides non-experimental field evideonepositive and negative worker
reciprocity. We analyze the performance reactidngrofessional workers to fair and unfair
wage allocations in their natural environment. Dibgects of interest are professional soccer
players in the German Bundesliga. This environmambles us to circumvent the main
problems of observational studies on reciprocitgdose there is substantial transparency in
individual player values and performance. Our mianding is that workers exhibit both
positive and negative reciprocity toward employ&h® deviate from a player’s perception of
a fair market wage. This perception of a fair wégkws from a Mincer-type wage equation
that incorporates a worker's past performance. different results between changing and
non-changing players are in line with theoriesaifrfess perception but cannot be explained
by private information from the employers or thesomal career concerns of the players.
Altogether, our findings provide strong evidence the external validity of previous
laboratory results on gift exchange in the laborkega

JEL-Classification: D84, J30

Keywords: Reciprocity, Fairness, Gift Exchange, Job Changes



1. Introduction

Consider the following scenario. Tom just finishasl B.A. in Management and applies
for a job in the retailing industry. From a buss@sagazine, he knows the average salary of
new job entrants in this industry. After a seriéfob interviews, Tom receives only one job
offer, which offers a salary that is consideralolywér than the average salary level. Because
he does not want to be unemployed, Tom accepwftbieand begins working in the
industry. Now imagine a situation in which the saamerage wage level for new entrants
applies but in which Tom’s wage offer substantiatkgceeds the average salary. Again, he
accepts the offer and starts working in the inqu#fill it matter for Tom’s subsequent
working performance which of the two scenarios altfuoccurs? And to what extent will his
behavior reflect fairness considerations? This pajes to answer these questions and
reports evidence from a non-experimental field gtinét explores whether paying above-
market wages induces workers to improve their perémce. In addition, we test whether

paying below-market wages induces workers to rethusie performance.

The literature on gift exchange in the labor mafkdterlof, 1982; Akerlof and Yellen,
1988, 1990) assumes that Tom uses the averagesalbsimilar others (i.e., newcomers to
the industry) to form his reference wage, agairtstivhe compares his actual salary. If Tom
perceives himself to be underpaid, he will redusegolerformance, and if he perceives himself
to be overpaid, he will increase his performanoeer@ll, this literature proposes that workers
and employers engage in reciprocal gift giving, iehtbe size of the gift from the worker is
his performance in excess of the minimum work sdasdavhile the size of the gift from the
firm is represented by wages in excess of whawtbrxer could earn at another firm. This
gift-exchange view of labor relations is suppotgdindings from numerous laboratory

experiments (Pereira et al. 2006; see Fehr andt&ad®98, 2000 for overviews).



The inclination of individuals to reward those wimve been kind to them and to
punish others who have been unkind to them has labefed positive and negative
reciprocity, respectively (see the discussion ibiRal993). Studies in support of positive
and negative reciprocity among individuals are mowumerous that several formal theories
of reciprocal behavior have been developed (Cat. &009; Dufwenberg and Kirchsteiger,

2003; Falk and Fischbacher, 2006).

However, the observation that these theories arelyrauilt on laboratory evidence has
recently become a concern for several researcbays Levitt and List, 2007), and the extent
to which this evidence translates into the fielshatns the subject of ongoing discussion.
Whereas several field experiments on worker reciprdvave now been performed
(Bellemare and Shearer, 2009; Cohn et al., 2008e@nand List, 2006; Hennig-Schmidt et
al., 2010; Kube et al., forthcoming a), their fings are less clear, and the effects detected are
usually smaller than those detected in laboratargiss. This conflict between laboratory and
field studies is sometimes considered evidenceldbatatory findings do not translate into

the field (Levitt and List, 2007).

It may be too soon to draw such conclusions, astingber of existing field studies
remains limited. This lack of studies is particlyaevere in the area of observational field
studies on worker reciprocity. These studies han®entered considerable problems, such as
a lack of good proxies for worker effort, a mixin€entives for workers, productivity
differences among workers, and the influence ofken®’ strategic considerations when
choosing effort levels (Falk and Heckman, 2009) rédwer, alternative wages for employees
are often not observable for researchers (BellemadeShearer, 2009). While these problems
are specific to observational studies, experimeaantdl|observational field studies share a

common shortcoming: studies that jointly analyzsiipee and negative reciprocity are



scarce’ which makes it difficult to compare previous reoigty findings across different

studies.

In this paper, we aim to close this gap in theditgére and present observational field
evidence on both positive and negative worker recipy. We aim to circumvent the
aforementioned measurement problems by using salegata from professional soccer
players in their natural environment (the Germandiasliga) over a five-year period. The
choice of this industry has considerable advantégehe purpose of our study. First, for
each worker, objective performance values and eysplioformation can be obtained for
every year under study (Kahn, 2000). In particulg,use an expert evaluation of player
performance to reveal productivity differences asrplayers within the same tactical
position. This effort proxy is much more reliabteih those used in previous field studies
(e.g., Lee and Rupp, 2007). Information on the tdzaha player stayed with during a
particular season allows us to address concerng @lecsonal reputation as a motivational

factor in player performance.

Second, although player salaries are not publiciylable, there is considerable
transparency in the player market (Torgler et2flQ8) because the highly renowned German
Kicker Sportmagaziprovides market value estimates for the playethenGerman
Bundesliga. Previous studies have most frequesty these wage data, because the data’s
reliability has been judged to be high (Franck Biieésch, 2011; 2012; Frick, 2007; Haas et
al., 2004; Kern and Stussmuth, 2005; Torgler andristty 2007). These data allow us to
compare a player’'s actual wage with his fair mavkage. Such entittements have previously
been documented to trigger fairness perceptioresKehr et al. 2009 and the references
therein). Third, professional sports players dofaoe a complex mix of incentives.

Performance has to be provided on the field amdmnstantly observed by managers and

! The field experiment by Kube et al. (forthcomingams the notable exception



fans?

In line with the gift-exchange view, we use therage wage of similar others to form a
player’s reference wage. In a first step, we obtfais reference wage as the prediction from a
Mincer-type wage equation that includes a playebservable characteristics (e.g., age,
experience, tenure) and his performance in theigue\season. In a second step, the player is
assumed to form the fairness evaluation of hisecuinwage by comparing it to the reference

wage and, subsequently, to choose his performawet |

Our empirical results support earlier experimefitalings in the field in that we find a
small but statistically significant effect for waggthat deviate from market levels: depending
on whether wages are lowered or increased reltditiee reference wage, output elasticities
amount to -0.25 and 0.10, respectively. Wherea®peance reductions in response to
underpayment are in line with negative reciproditygy are never optimal for purely self-
interested players (because future wages are singeen performance). In contrast,
performance increases in response to overpaymgnwvelareflect the career concerns of
personally self-interested players. To test whetherpositive effect should instead be
attributed to fairness concerns, we compare pedoo® responses across changing and non-
changing workers. Whereas both groups face comigacabeer incentives, findings by
Gneezy and List (2006) reveal that positive reajfiyodecreases with the duration of an
ongoing working relationship. We thus predict thasitive reciprocity is higher for players
who have recently changed to a new team than &yeps who have remained with their

former team. Our empirical results support thigdprgon.

The remainder of this study is organized as folloWee next section derives our

testable hypotheses. Section 3 discusses our mdgarasents our estimation approach to

2 We want to emphasize that during our sample pethetk were no obvious cases of player transfeitsein
German Bundesliga in which players were primardydht to increase merchandising sales. Therefarejiew
on-field performance to be the most important pannce aspect for teams in our sample.
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analyze fairness considerations and worker perfoc@aSection 4 presents the empirical

results, and section 5 concludes.

2. Testable Hypotheses

The gift-exchange view of labor relations (Akerl©§82; Akerlof and Yellen, 1988;
1990) represents a well-established alternatitkastandard competitive model (Kirchler et
al., 1996). This view is based on the notion thatkers have a clear reference point for what
constitutes a fair wage. Theories developed inaé@sychology and sociology propose that
whenever an employer deviates from paying the eefse wage, workers will respond by
adjusting their effort level. Equity theory (Adani$63), for example, assumes that “a wage
decrease which creates underpayment reduces &ffole, a wage increase that generates
overpayment increases effort” (Kirchler et al., 89917). In economics, this idea has become
known as the fair wage-effort hypothesis (Akerlofiayellen, 1988; 1990). Many laboratory
experiments document the predicted behavioral patiehich has primarily been linked with
work morale’s reaction to fair or unfair wage paynse(see the references in Kube et al.,

forthcoming a).

Whether a certain wage reflects under- or overpaymepends on what constitutes the
reference wage. The literature currently contairenge of views of reference wage
formation. Kahneman et al. (1986), for example hagkedge that the reference wage “may
also reflect the history of relations between mfand a particular individual: different rules
apply to a current employee and tenant and to gutential replacements” (S297). This
finding has led researchers to suggest market wagyesference wages for newcomers but
status quavages as reference wages for employed workersadduior this suggestion is
found in the non-cyclical [cyclical] patterns ircitmmbents’ [newcomers’] wages (Cohn et. al,

2009).



However, in light of the high transparency in tpers industry, this approach to the
reference wage does not appear to be particulpdyo@riate: incumbent players change
teams frequently before the end of their contrachtor resign a longer (and better paid)
contract with their current employer. Many of thebanges are accompanied by substantial
media coverage of the alleged wage and transfeneats. To this end, incumbent workers
are likely able to infer their reference wage frilra wages of other players who share similar
characteristics. This reference wage has previdaesiyn used by Summers (1988) in his
relative wage-based efficiency wage theory and kgridf (1982) in his work on labor

contracts as a partial gift exchange.

Support for this idea also comes from the fair waffert hypothesis by Akerlof and
Yellen (1988, 1990). These authors assume thaktfeeence wage is given by a weighted
average of market wages and co-worker salaries.ederyrecent experimental evidence on
horizontal wage inequality and team production dossshow that “wage inequality has a
significant impact on either [team production] papation or effort choices” (Bartling and
von Siemens, 2011;1). Therefore, we do not considiex-team wage inequality to be an
influence on a worker’s reference wage. Insteadasgeime that a player’s reference wage is
given by the average market wages earned by othgens (even those who work for other
employers) with similar observable characteristit@wever, to the extent that co-workers
share similar characteristics, their wages areiatsarporated into the formation of reference
wages. In contrast to Kahneman et al. (1986),abmoach results in a unified concept of
reference-wage formation for both newcomers andnriaents: in both cases, workers can use

the average wage earned by similar others to jtltgéairness of their current salaries.

On the basis of this process of reference-wagedtiom and the gift-exchange view of

labor relations, we specify the following hypotlsesi



Hypothesis 1:Wage deviations from a player’s reference wage teathanges in the

player’s performance.

To make our analysis directly comparable to previstudies, we split Hypothesis 1

into the following two directional hypotheses.

Hypothesis 1a Under positive reciprocity, overpayment (“fair wagjgresults in increased

worker performance.

Hypothesis 1b Under negative reciprocity, underpayment (“unfaiages”) results in

reduced worker performance.

Some researchers have argued that there is a ®niteindividuals to react more
strongly to unfair behavior than to reward the sa®gree of fair behavior (Kirchler et al.,
1996; Baumeister et al., 2001; Cohn et al, 2008¢aBse this argument has been empirically
supported in a number of studies (Al-Ubaydli ane . 2009; Charness, 2004; Kube et al.,
forthcoming a; Offerman, 2002), we also proposgothesis about the relative strength of

positive and negative reciprocity.

Hypothesis 2 Unfair wage allocations lead to larger (in absoluggms)performance

changes than fair wage allocations.

3. Data and Empirical Analysis

3.1 The Institutional Design of the German Bundesli

The German Bundesliga enjoys the highest weekiéndtnce of all European soccer
leagues, and has the second highest profitabilidyravenues among European soccer
leagues. For instance, in the 2007/08 seasoneéigrié generated revenues of 1.44 billion

Euro, resulting in profits of 136 million Euro ([2ette, 2009).



The 1. Bundesliga consists of 18 teams that conyatieeach other to win the German
championship, to qualify for international compietits, and to avoid relegation to the lower
division (the three worst-performing teams aregated to the 2. Bundesliga). Throughout
the course of a season, each team plays eachtedmertwice, once at the team’s home field
and once at the competitor’'s home field. Most efitiatches are played on Saturdays and
Sundays, starting at 3:30 pm (Saturday) or 5:3q¢umday). Moreover, a team that plays at
home on a particular weekend will usually havelay @t a competitor's home field on the
subsequent weekend. Thus, at the end of the sessdnieam will have played 34 matches,

17 of them being home matches.
3.2 Sample Description

Our data contain information on 487 professionatso players for the 2001/02—
2005/06 period. We are thus able to study playbawier over 5 consecutive seasons. For
each player, we have precise information on higipéaposition, season performance,
minutes spent on the field, and team affiliatiohisTinformation was obtained from Opta

Sports, a professional company that specializéiseirtollection and provision of sports data

Opta Sports evaluates player performance usingdtelled Opta Index. This index
has been in use by the company over the last 14 geda is highly respected by team
officials. The index reflects a weighted average otry large number (>100) of individual
performance values, such as goals, passes, tashkt#s,on target, player sanctions, dribbles
and runs, and clearances. These values are cdlleidtethe help of voice-recognition
software that enables real-time catchment. In addiperformance measurement is position

specific (e.g., goals conceded, catches made disddoapped refer to goalkeepers only),

* Opta Sports is the official data provider for theglsh Premier League and provides many teamseiri th
Bundesliga with in-depth data coverage of theiygta’ performance values. However, their data ate n
publicly available, and the compaadlyarges a fee for the provision of player perforogavalues. Unfortunately,
financial constraints prevented us from obtainingae comprehensive dataset from Opta Sports.
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generating an unusually detailed measure of eagleps performance. An important feature
of the Opta Index is its position-related weightofgspecific performance values; for
instance, goal scoring is inherently required fistnkers but represents an outstanding
performance for defenders. In summary, the OptaXnmdakes player performance
comparable across players within the same tagimsition and should thus be considered an

objective, independent expert evaluation of indialdplayer performance.

In addition to performance-related information, eodlected information on players’
age, experience (measured in previous 1. Bundesiaiahes), and tenure with the current
team from the print version #ficker Sportmagaziand its website. This magazine is by far
the most traditional, most prestigious soccer miagan Germany. It is published twice
weekly and has been published in its current fosmate 1968. Between seasokgker
Sportmagazimpublishes a special issue, which contains detailedmation on teams’ most
recent player transfers. For each player, we relthese special issues to infer the

abovementioned characteristics, as well as hengdight, and nationality.

Whereas performance and worker characteristicsheembe very accurately measured
in connection with German soccer, we have to raelgaary proxies for our analysis, as
players’ salaries are not officially published bg Bundesliga. These proxies are taken from
Kicker Sportmagazim the form of market value estimates. To consttiiese estimates, a
specific set oKicker journalists follows each team in the German BuridasiTorgler et al.
(2008) state that team-journalist relationshipsaenalmost identical over several years,
which makes the data “likely to be consistent sihtas been collected in a consistent and
systematic manner” (p. 16). Overall, the adoptibmarket values fronKicker
Sportsmagazias proxies for player salaries has become a wtbéshed procedure in the

literature.



Table 1 displays summary statistics for all obstows in our sample. Market wages

appear to be realistic and range from 100,000 tanillion Euro.

Although it is difficult to interpret the absoluteimber of 750 as a representation of
player performance, it is important to note thafgenance varies considerably across
players, with eight players even exhibiting negatralues on the Opta Index. A negative
value may result from, for instance, own goals vegy bad performance over a relatively
short time horizon. As Table 1 reveals, we chosadiude only players who appeared on the
field for at least 90 minutes in a given seasons @aration was chosen because it
corresponds to the length of one full match. Thecpdure ensures that our results are not
influenced by substitution players, who appeareattregularly on the playing field and may
thus have special working motivations. On averagdayer in our sample plays almost 18
complete matches (17.6 = 1580/90), with some ptagkrying every match within a season
(34 = 3060/90). Player age ranges from 17 to 38syedth an average of approximately 27
years. Finally, players have on average played &@lmes in the 1. Bundesliga before the

beginning of a season.

Before turning to our modeling approach for faisiesnsiderations and worker
performance, and because the composition of tlgeieeehanges between seasons, we
provide an overview of all teams that played in@eman 1. Bundesliga in our sample
period in Table 2. For each team, this table digpthe seasons in which the team appears in
our sample. As Table 2 reveals, the overall nurob&ams involved in our estimations is 24,

with some teams, such as Bayern Munich, Schall&udtgart, appearing in all seasons, and
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other teams appearing inconsistently, such asgsti & Frankfurt, which appear in only one

and two seasons, respectively.

3.3 Modeling Fairness Considerations and Workerf&anance

The exact measurement of performance values nattartding, sports players have
considerable discretion about their performancel|eas effort is not directly observable, and
contracts are necessarily incomplete. In this iikghe relationship between a sports player

and his team closely resembles most employer-eraplosiationships in other industries.

To determine the reference wage for a player, veei§pa Mincer-type (excluding
schooling) wage equation (Mincer, 1974). In patacuwe predict a player’s fair market
value from his age and experience. To control fopleyer-specific human capital, we also

account for a player’s tenure with his current team

In addition to these standard explanatory varialdeslence from multiple
experimental studies suggests the inclusion ohgepls previous performance as well;
Charness et al. (2004) found previous performana@efiuence wage offers by employers in
repeated gift-exchange games. Moreover, “most werikefact feel that fairness requires a
relation between remuneration and performance” (ldkand Yellen, 1988; 48). Therefore,

we specify the wage equation as

Wiien = Bg + Byperformance,,_; + Byminutes; . ; + Bzage;, + B.age + Bsexper;,_y

+Bgexper’,_; + Bitenure, + Bgtenure + a, +v, +6; + 7w, + €., (1)
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wherew,,,

denotes playedrfs wage in seasdrwhen playing for teamin positionp.
We model a player's wage in seas@s a function of his performance in the previcmsssn

(performance,._,), the number of minutes that he played in the peviseason
(minutes, ,_,), nonlinear functions of his age in seas¢age,.,age’), his Bundesliga
experience at the end of seasdn(exper,,_,, exper’,_,), and the number of years that he
has been with his current teatarfure.,, tenure?). Player &), time ,) team g;), and
position {z,) fixed effects are included to reflect differinggtees of unobservable

heterogeneity. Player fixed effects, for examptiust for unobservable productivity
components between players. Team effects, in &wenincluded to capture wage level
differences across teams, and seasonal dummiestréifferent profitability conditions of the
league as a whold-or example, during our sample period, the Buligkesuffered from

lower TV revenues as a result of the bankruptayedlia entrepreneur Leo Kirch.
Consequently, teams faced substantial deductiom¥ irevenues, which most likely had an

effect on player salaries.

By using the fitted values from equation (1), we effectively modeling the average
wage payment for a player with the same individinaracteristics as playein season (age,
tenure, and employer) and the same performanckaysrpin season-1. This model gives us
an estimate of playeis reference wage at the beginning of sedstivie denote this reference

wage byr.

As we now demonstrate, this estimate enables ottel worker performance as a
function of the utility that he derives from thegeapayment. Specifically, we assume that the

utility that the player gets from wagedepends on his reference wages follows:

u(w,r) = a v(w) + (1 — a){Fair(r) + A = Unfair(r)} (2)

12



wherea € [0,1], #(w) is the consumption utility component and
{Fair(r) + 1 = Unfair(r)] denotes the fairness utility component (which dejseon the
reference wage). During the estimations, we assu(mé = log(w). such that player utility
is concave in wages. Using the estimate for thereece wage, we construir(r) and
Unfair(r) from the difference in the utility of the curreméige and the utility of the reference
wage. If this difference is positive (such that fit@yer received more utility from the current
wage than what he would have received from theeate wage), the variabkair(r) takes
on this difference. If, in contrast, this differenis negative, the variablénfair(r) takes the
absolute value of this difference. Note also thatset the value of tHeair(r) [Unfair(r)]
variable to be zero whenevdnfair(r) [Fair(r)] takes on a positive value. Therefore, we are
modeling the fairness utility component as a piasewnear function, wher# in equation
(2) measures the extent to which individuals reaate strongly to unfair wage allocations

than to fair wage allocations.

In a second stage, we model worker performance@sction of a player’s current
wage and fairness perceptions (where we drop therdience ofFair andUnfair onr for

reasons of readability.):

log[perfofmancei}-m) =B, + 5, log[wi}-m) + B, Fairy,, + B3Unfair,;,,

ta, +y. +6,+n,+ €, 9

In equation (3), we include a full set of playar)( seasonahy,), team §;), and position
(m,) fixed effects. Seasonal, position and team figelcts are important because they reflect

outside conditions for a player (within the seaand position). As shown by Falk et al.
(2003, 2008), the available outside options forappser in an ultimatum bargaining situation

determine the responder’s received intention behaiodrtain action. These intentions are an

13



important influence on fairness perceptions of Bpeallocations. Therefore, we would not
expect players to punish unexpectedly low wages pyia team that is not profitable or in a
situation in which general wages are particulasly.|We estimate equation (3) by ordinary

least squares (OLS) and adjust standard erroidustering on the player level. Note that we

expects; < 0, andxz% = —1.

Figure 1 summarizes the assumed timeline underlyimganalysis.

Concluding this section, we want to emphasizettiatog-log specification of equation
(3) reflects nicely on the reasoning of the faigeraeffort hypothesis “that effort is
proportional to the wage for workers paid less ttiensubjectively determined fair wage”
(Akerlof and Yellen, 1988; 48). This feature isdiaintegrated into our approach because
the logarithmic utility function implies that faiess is measured as the logarithmic “return”
from the current salary relative to the referenegev Thus, our approach makes fair and

unfair wage allocations comparable across theietdwiehg distributions.

4. Results

In this section, we first present the estimaticsules from our wage equation. Next, we
document descriptive evidence that worker perfogeatiffers between over- and underpaid
workers. To determine the extent to which thised#ghce is driven by positive reciprocity,
negative reciprocity, or a combination of both, subsequently present results from a linear
regression approach. Finally, we aim to shed laghthe motivational concerns of workers

that underlie these results.

14



4.1 Predicting Fair Wages

Table 3 displays the estimation results of a limegression model for a player's next-
season wage on his performance in the previousseaml on his individual characteristics.
All coefficients in Table 3 reveal the expectedisigin line with our reasoning from the
theoretical section, we find the previous seasperformance to improve this season's wage
level for a player. Similarly, greater experieneads to higher wages, in terms of both
absolute number of match appearances and playingtes in this season. Interestingly,
professional soccer players also reveal the weallAknnonlinear relation between age,
experience and wages, as reflected in the obtaioecavity. Analyzing these concave
relationships in greater detail, we find playemes to be maximizedgteris paribusaround
the age of 22 years and after 219 matches in tnem&@eBundesliga. Comparing these values
to the summary statistics in Table 1, we see tiesé values lie in the observed range for
players in our sample. Whereas the point estin@tdsm-specific human capital also reveal

a concave relationship, these coefficients arestatistically significant.

4.2 Subsequent Player Performance

Building on the average market wage to serve a$eaance wage for fairness
considerations, we are able to derive for everygslan each season, whether he was in a
“fair” state, where his wage exceeded his referavage, or whether he was in an “unfair”
state. A simple descriptive analysis reveals thopmance levels of the workers to differ
substantially across both states. Whereas the gevstdbsequent performance value of players

who earn at least their reference wage equals 81th& average performance of players who

15



are in an unfair state equals 707.21. This diffeeen highly statistically significant (a
Wilcoxon-Mann-Whitnetest yields z = 7.40, p-value < 0.001). This resufnitine with
Hypothesis 1, which states that wage deviations filee reference wage lead to performance
changes. Although this result is already intergsiimitself, the adoption of a linear regression
model is needed to determine whether this findhmul be attributed to better performance
from overpaid workers (Hypothesis 1a), worse penmmce from underpaid workers

(Hypothesis 1b), or a combination of the two.

Column 1 in Table 4 shows the estimation resulteépation (3). The associated
performance sensitivities to the over- and undergay amount are 0.100 and -0.249,
respectively. In addition, we document a statiflijcsignificant negativeinfluence from
higher absolute wages on worker performance. Aljhoue were surprised by this
coefficient, this finding could result from the doward stickiness of player wages. If wages
are slightly increasing with age, but performarscdeacreasing with age, downward sticky
wages may lead to the observed effdetcolumns 2 and 3, our model is subsequently

extended to control for team and player positidact§, respectively.

We find workers’ responses to fair and unfair watiecations to be extremely robust to
the inclusion of team and position fixed effectglependent of these additional controls, the
performance sensitivity to overpayment remainpat@imately 0.08 whereas the absolute

sensitivity to underpayment remains at approxinya@e26. The relative size of positive to

* This test is also known ailcoxon rank-sunor Mann-Whitney Uest.
® The difference in the number of observations fitables 3 and 4 is caused by 34 observations, fashwh
predicted wages were negative (partly due to venygerformance values).
® We are grateful to an anonymous referee for thsight
16



negative sensitivities is -3.15, which suggestsken®’ disposition to punish underpayment to
be stronger than the disposition to reward overpgayA formal test, however, fails to reject
the null that the ratio of positive to negativeipeacal behaviorlambd3g is significantly
different from -1. Therefore, we find only illustige evidence for Hypothesis 2.
Nevertheless, in line with Hypotheses 1la and 1bfimeeboth positive and negative

deviations from the reference wage to influencekeoperformance.

4.3 Motivational Concerns for Reciprocity

Are the documented findings in Table 4 attributdblevorker reciprocity? Or do these
findings mirror personal self-interest in receiviiogure gifts from employers? For underpaid
workers, the answer to the influential role of peotity is affirmative. The reader will recall
from Table 3 that seasonal performance is posytigssociated with subsequent wage
expectations. This association implies that workeaction of reducing their performance in
response to unfair payments is not in their bd&irgerest. Homo oeconomicusould
therefore never engage in such kind of behaviowéler, this finding is in line with our

theoretical predictions fdromo reciprocans

To determine whether positive reciprocity is thechnism underlying performance
increases for fairly treated workers, we separktgeps who changed teams between season
1 and seasonfrom those players who remained with their tearhevéas these two groups of
players face comparable career incentives (or @beects of personal self-interest), previous
findings by Gneezy and List (2006) reveal that fposireciprocity decreases with the
duration of an ongoing working relationship. Indiwith these findings, we predict that
positive reciprocity is higher for players who hameved to a new team (i.e., who are at the
beginning of a new working relationship) than ftay@rs who have already been with their

team for some time.
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Table 5 presents separate estimation results Borxgthg and non-changing players. The
results show the previous pattern of positive aeghtive performance effects from wage
differentials for non-changing workers. In line ivibur expectation, changing players are
much more motivated to repay gifts (high wagesnftbeir new employers; in comparison to
non-changing players, changing workers’ performamesitivity to overpayment is
approximately 44 times greater. Table 5 also shtbasschanging players do not punish
“unfair” wages. This observation is in line withethift-exchange view. Recall that the size of
the gift from the employer is equal to the wagesexoess of what a player could earn with
another team. If a player is moving to a team plagss him less than his reference wage, then
all other wage offers must have been below the wéfge that he eventually accepted (we
consider the importance of non-monetary utilitghie decision making of changing players
below); despite its low level, the current wageually represents a gift from the new
employer. In consequence, the player has no reaagmmish the new team for being

“unfair”.

We would also like to note that Table 5 supportspyavious interpretation that
downward wage stickiness drives the negative aoefft onlog(wage) Here, we observe
that the negative effect is nonexistent for thdaggrs who change teams; in these situations,
a new contract will be much more flexible in thenshovard direction than a prolongation of

an existing contract for non-changers.

The detected difference raises the question ofwenehe distribution of unfair and fair

wage deviations, wages, and performance levelerdifietween the two groups. We address
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this concern in Table 6 and providéicoxon-Mann-Whitnetests for key worker characteristics

for changing and non-changing players.

Table 6 does not reveal any meaningful statistidéérences for the explanatory
variables from our performance or wage equatien, fior wageFair, Unfair, age, playing
minutes, and performance levels, the groups ofef@mging and changing workers are
comparable. Therefore, our finding cannot be attat to differences across members the

two groups.

However, a potential concern about our descriivaysis is that we do not
incorporate non-monetary utility sources for playier Table 6. Specifically, rational players
should change teams whenever doing so increaseexipected career earnings. Therefore,
players might be willing to trade immediate sherat wages with non-monetary aspects,
such as expected playing time with the new teampfiportunity to become a team leader, or
to play in international competitions, all of whichuld ultimately increase the player’'s wages
at some later point. If this is the case, we walVé another, non-fairness-related explanation

for why changing players do not punish low wages.

Although we are unable to measure precisely a papéaying time expectations
(which might partly relate to unobservable conwatarrangements) and opportunity to
become a team leader, we are able to objectivesore each team’s participation in
international, European competitions. Thereforechvase to integrate only this non-monetary

aspect in the descriptive analysis. Specificallg,amllected information on all Champions

" We are grateful to an anonymous referee for bmipgis point to our attention.
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League (CL) and European League (EL) participaot® fthe German Bundesliga for the
2001/02—-2005/06 period and created a dummy variaitégnational competitiop which
takes the value 1 if teajiplayed in the CL or EL in seasband takes the value 0 otherwise.
We then calculated for each playghe difference imnternational competitiogpbetween his
teamj in seasort-1 and his teani in seasorn (for non-changing playejsequalg’). Note that

this difference variable, denoted 8international competitiop), can take three values:

1) d(international competitiop)= -1: playeri’s current team does not play in an
international competition but his previous team did

2) d(international competitiofp)= 1: playeri’s current team does play in an international
competition but his previous team did ptdy in an international competition in
season t-1.

3) d(international competitiofp)= 0: no difference in the international competition g$at

between player's team in seasonand his previous team in season t-1.

If players are willing to forego higher wages fhetpreviously unavailable opportunity
to play in an international competition, we prediwt (a) on averagd(international
competitiory) is higher among the group of changers than amueagrioup of non-changers,
and (b) changing players are more likely to béneunfair state when the value of the
difference variable is greater. Therefore, in owdel, unfairy; andd(international
competitiory) are positively correlated. However, none of theseligtions is supported by
the data: in contrast to (a), we observe that #hieevond(international competitiog) is in
fact lower among changing players (-0.028) thanragnmwn-changing players (0.073).
Although this difference is statistically signifittaat the 5% levelWilcoxon-Mann-Whitney
test: z=2.05), this effect does not suggest thatark change teams often for the opportunity
to play in international competitions (relativetbeir experience with their previous employer

in the last season). Analyzing the correlation leemunfair andd(international competition)
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for changing players, we observe a value of -0.0@6tch is not statistically significant at
any conventional level. Although this evidenceas$ conclusive, we do not believe that the
difference in the performance for changing and dleanging players mainly reflects the
willingness of changing players to trade off shtertn wages against non-monetary utility

components that might improve the player’s car@@odunities in the long run.

In consequence, the detected performance diffesdmegveen changing and non-
changing workers rule out another easy alterna@anation for our results, namely, that
the detected behavior stems from omitted varialals. A critical reader might argue that the
documented pattern is most easily explained bytechitariables in our wage prediction
because players perform better when their waggiehthan the amount predicted from
equation (1) but perform worse when their wagevser than predicted. However, omitted
variable bias cannot explain the asymmetry in biindsom changing workers—why should
they not perform worse when their wage is lowentpeedicted but much better when their
wage is higher than predicted? However, from thepgetive of fairness perception, this

asymmetry is easily explained.

Nevertheless, we decided to address the omittedblamias problem from yet another

perspective in the next subsection.

4.4 Robustness Checks

The above results reveal that players’ performaasponse to fair and unfair wage
allocations follow a clear pattern that is perfeatl line with the gift-exchange view and
previous laboratory evidence. We now show thatfimdiings are robust to the inclusion of a
player’s current wage in the wage equation (sectidril), or performance expectations, and

injury proxies (section 4.4.2).

4.4.1 Using Current Wages to Predict the Referéiege
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Including a player’s current wage as an additi@xglanatory variable in equation (1)
may be based on two theoretical grounds. Firstrehder should recall from section 2 that a
worker’s current wage is traditionally considerbd televant reference wage for fairness
evaluations of incumbent workers. Although we engited the importance of market values
in the highly transparent soccer industry, fairnmgsseptions may still be conditioned on
current wage levels. Including current wages inagign (1) thus provides a more general
approach with respect to formation of the referamage. Second, the incorporation of a
player’s current wage level reduces any persisientted variable bias in our wage equation.
That is, if there are any long-term factors misgnogn equation (1) that determine the
player’s value for a team, the inclusion of thereant wage should help to mitigate this

problem.

Table 7 displays estimation results for our perianoe equation when a player’s
current wage is included to form his fair wage peton. The results show a qualitatively
identical pattern for players’ response to fair anfair wage levels and support our previous

conclusiong.
4.4.2 Using Performance Expectations to PredictRieéerence Wade

At the time of contract negotiations, players heggain expectations about their future
performance. As these expectations are missing fnamvage regression (1), some readers

might be concerned that our previous findings nyereflect alternating player performances

® We also found it encouraging that this findingabuist to whether we use a fixed-effects linearassjon
model or an Arellano-Bond dynamic panel data méolethe wage prediction. The results for the Anetla
Bond approach are available from the authors upgoest.
° We are grateful to an anonymous referee for bmipgis point to our attention.

22



in the presence of roughly constant player wagpsci8cally, consider a player who was
injured for the majority of seasafl but recovered before the beginning of seasonis. Th
player should be expected to perform better in@eathan in season t-1, suggesting that our
previous model underestimates his true referengeviar season t (because of his low values
for playing minutes and performance). If, at thenedaime, his true wage did not change
significantly, he would be likely to end up irfar state. In combination with improved
performance after his recovery, this lack of a geamight give rise to the previously

detected pattern.

Unfortunately, we were unable to incorporate a @t@yexact injury status in our wage
regression because this information is not pubbeigilable for our sample period. Therefore,
we must construct a proxy variable. We start bgwdating for each player the ratio of his
playing time in seasonl to his playing time in seast#®. The idea is that if a player had
been severely injured in seadeh then his playing time in this season should Hzeen
considerably lower than his playing time in seals@nWe then create a dummy variable,
injury, which takes the value 1 if a player’s playing tirago is among the lowest decile of
all players in our sample. Note that if this val&aborrectly picks up on a player’s
intermediate injury status in season t-1, we expeitthis variable will have a positive effect
on a player’s reference wage, as his expectednpeaftce in season tis likely to be

underestimated from his performance in seasomtherf he was injured).

In addition to this injury status variable, we a#tjust our wage regression model (1)
by including a player’s performance expectati@sed on observable§o this end, we first
run a linear regression model of a player’'s perfomoe in seasanon his playing minutes in
seasornt-1, his age in seasdnhis experience at the end of seas@nand his tenure with the
team in season For age, experience, and tenure, we also incatpaiuared terms in the

regression to capture nonlinearities between pedoce and these regressors. Therefore, the
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fitted values of this regression capture the exgeperformance of a player given his
observable characteristics at the end of seké&dsuch as his experience and previous

playing time) and deterministic information in selas (such as his age or tenure).

The associated estimates for the wage equatioar(givTable A.1 in the Appendix)
show a positive yet nonsignificant effect of thefpenance expectation variable. In line with
our expectations, the injury status variable pesiyi affects a player’'s expected wage. The
estimated coefficient is very large (385,226.10) atatistically significant at the 5% level.
We note that most of the other variables maintagir tstatistical significance, even in the

presence of the performance expectation term.

Table 8 displays the estimation results for oufqrerance equation when we control
for injury status and performance expectations thaseobservables. Except for the statistical
nonsignificance ofair in Model 1, the results show a qualitatively idealt pattern in

players’ responses to fair and unfair wage levets@rroborate our previous findings.

Concluding our section on the empirical results,deeument a positive correlation
between fair wages and team success. Whereasdhagawsubsequent team ranking for
players with an unfair wage allocation is 9.84s isubstantially better, amounting to 7.18, for
teams with fairly paid playerd\(ilcoxon-Mann-Whitnetest: z=-7.90; p<0.01). These results
are particularly interesting, as they suggestlieeitetically predicted positive relationship

between fair treatments of workers and firm success

5. Discussion and Conclusion
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This paper provides field-data evidence that posiéind negative wage deviations from
market-level entitlements influence worker perfonte Like earlier experimental studies on
gift exchange in the field, our non-experimentalgsis only reveals a small effect of raising
wages above the market level on performance. |porese to a 1% wage increase (relative to
the reference wage), seasonal performance impkovapproximately 0.10%. This
observation is in line with the previously detectadge of 0.07 to 0.38 in the literature (Kube
et al. forthcoming b). In contrast to many previstigdies, however, we find this effect to be
statistically significant. Likewise, lowering wagkslow a worker’s reference wage results in
small but statistically significant deteriorationswork performance. When employers lower
wages below the reference wage by 1%, performastezidrates by 0.25%. Whereas our
point estimates from various specifications coesigy support the notion that “hurting hurts
more than helping helps” (Offerman, 2002), we camegect the null hypothesis that the
effects are of equal absolute size. A likely exptaon for this finding is that reputational
concerns among professional soccer players arettifiig the negative effect from
underpayment. Support for this interpretation cofma® Al-Ubaydli et al. (2009), who
found that positive reciprocity is stronger thaigagve reciprocity in markets in which

reputational concerns play a role.

In a subsequent analysis, we are able to relase tiedings to fairness concerns of
workers rather than to personal self-interest.\ikankers who move to a new employer, a 1%
wage increase above the market level results i0% performance improvement. Whereas
these workers’ reputational concerns are compataligse of non-moving workers, this
finding supports the previously detected decreaseorker reciprocity over the course of a

working relationship (Gneezy and List, 2006).

This paper makes several contributions to the iegjditerature on worker reciprocity.

First, to the best of our knowledge, our studyesfirst non-experimental field study on
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positiveand negative worker reciprocity. Observational studleghis area are scarce. Mas
(2006) studies the performance response of polindmarbitration results and shows wage
expectations to serve as a reference point for @dvkhavior. However, in contrast to our
study, he cannot observe reciprocal behavior, @esvare set by an independent third party.
Krueger and Mas (2004) find the number of defedtines to increase significantly following
labor strikes. Lee and Rupp (2007) study in-tinghtls (a proxy for pilot effort) as a
behavioral response of pilots to wage cuts but éinly limited evidence that wage cuts lead
to reduced pilot effort. A unifying feature of tleestudies (and most lab and field
experiments) is that they focus on either positivaegative worker reciprocity. Our analysis
differs from this approach and complements previouings by studying both behavioral

patterns on the same data.

Second, we derive a player’s fair wage perceptiomfa Mincer-type wage equation
that also includes the player’s previous seasoeidbpnance value. This perception serves as
the reference wage against which fair and unfainpnts are compared. This approach
reflects Akerlof and Yellen’s observation that “rh@srkers in fact feel that fairness requires
a relation between remuneration and performanck&(laf and Yellen, 1988; 48). Indeed,
the same observation has been made for subjec¢tavioe in the laboratory (Charness et al.,
2004). Our procedure thus differs from field expents, which frequently offer a certain
payment during the recruitment process, which nudgsquently be altered to induce
reciprocal behavior. A problem with this later apgech stems from the observation by Cohn
et al. (2009) that worker reciprocity is affectgdtbe perceived fairness of the wage offer in

the first place; unfortunately, the origin of tifésrness perception is often unclear.

Third, our field environment differs from most stesi because it involves multi-period
interaction between workers and employers, whickhyg workers have the self-interest to

perform well and establish a good reputation. Tieeovation that workers exhibit reciprocal
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behavior in such a setting thus extends previoigeage, which is frequently based on one-

shot games to explicitly rule out reputation consesf workers.

Finally, our analysis contributes to the literatbexause it uses a very large number of
observations from 487 workers. Our data thus sabatly exceed the typical number of

observations in field experiments.

Our findings have important managerial implicatibmiswage setting, as they suggest
that market transparency influences fairness pémep As stated by Cohn et al. (2009),
“...little is known about how workers’ perceived fa@ss of their wage depends on the wages
to their co-workers” (p.14). The findings from aiudy suggest that workers incorporate
available information from the market (comprisiriyworkers and non-co-workers) to form

wage entitlements. Recent empirical evidence supplois argument.

In a laboratory real-effort experiment, Greineakt(2010) had subjects work in two
stages. In the first stage of the experiment, dijeccts received identical wages. In the second
stage, wage differentials were introduced that veéiteer known to the workers (transparent
condition) or not (control condition). The autherere interested in learning whether
transparency influenced effort choice in both fixeudl piece-rate wage schemes. They found
transparency to increase performance for high wagdgo decrease performance for low
wages. Although the direction of the differencenmsn the wage groups was similar between
fixed and piece-rate wage schemes, the differeraseonly statistically significant for the
latter group. Though very illustrative, their ewnde is based on only 129 subjects, which is a

considerably smaller number of workers comparet witr sample.

Combining our findings with those by Greiner et(a2D10) enables us to understand
anecdotal evidence on wage increases for top me&g®ewing legal publication

requirements for companies. Although such requirdeneere originally created with the
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intention to limit bonuses and salaries, they hege created improved transparency in wage
differentials and thus influenced the fairness eptions of top managers. As “underpaid”
managers believed themselves to be subject torurgatment, their salaries had to increase
to impede negative performance effects. The “fe@sponse of more able top managers was

then to increase their own salaries even further.

It is difficult to find plausible alternative interetations of our findings. However, as
pointed out to us by an anonymous referee, onmalige interpretation could be that our
findings reflect inequality aversion (Bolton andik@nfels, 2000; Fehr and Schmidt, 1999) by
workers and/or preferences for process fairnesidBet al., 2005; Trautmann, 2009;
Krawczyk, 2011) instead of worker reciprocity. Adtilgh we cannot fully exclude the
possibility that these mechanisms partly influeagefindings, we believe that the gift-

exchange view provides the behaviorally more plaasexplanation for our findings.

Models of inequity aversion (Bolton and Ockenf@800; Fehr and Schmidt, 1999)
propose that some individuals dislike unequal payd@flthough subjects can easily determine
the degree of inequality in most experimental 8g#j the required calculations easily become
computationally overwhelming for players in ourtsg}. There are two reasons for this
complexity. First, at the time of contract negatias, the size of the “pie” is unknown to
workers and team owners. Determining inequality mgnalayers thus requires each player to
form probabilistic beliefs about all potentiallystéting pie sizes. Second, while this
procedure is already computationally involvedciisnplexity becomes overwhelming in the
presence of team production processes. Beliefsdiggthe potential pie sizes require each
player to form beliefs about the performance lew¢lsvery single co-worker (all of whom
contribute to the joint production process). Intcast, the gift-exchange view only requires
that players observe other players’ wages andhilegtcalculate the average wage among

similar other players.
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Our choice of reference wage reduces the explanptiwer of models on procedural
fairness (Trautmann, 2009; Krawczyk, 2011) for fimdings. These models use the
differences in (average) expected values acrogeqdas a measure for procedural fairness.
However, as we construct a player’s reference Viiage the average wages of similar others
there is no room for procedural unfairness amomgjai co-workers. Consequently,
procedural fairness plays only a minor role in sefting. Concerning the interaction between
players and team owners, the computational comyléxi players to form the expected
payoff of the team owner is again very complex, ingkhe gift-exchange view the more

intuitive explanation.

Another explanation for our findings could be tharket wages may not serve as the
reference wage for fairness considerations but‘asural” income target for workers.
Previous studies by Camerer et al. (1997) and F&2065, 2008), for instance, have shown
that New York City Taxi drivers’ labor supply isflimenced by daily income targets.
However, these studies show that drivers spendhongs on days with low wages and that
they stop working early on days with high wagesotimer words, these studies would make
the prediction that playerscreaseperformance in response to wages below their ikcom

target. Our empirical findings clearly reject thisw.

Finally, an alternative approach might be to exptair findings by disappointment
aversion of individuals (Bell, 1985). For disapdoient averse players, payments above and
below market wage would result in elation and disaptment, respectively. Because
affective states have been documented to detemvonieperformance, happy workers would
perform better than disappointed workers. Howetes, theory cannot explain why changing

and non-changing workers react differently to wdiierentials from the market level.

Our results also raise new exciting questionsdasre research. If reciprocity can also

be encountered in team production technologiesnus know more about the underlying
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mechanisms. For instance, how does the negatiyygoety of a worker who feels unfairly
treated affect the performance of co-workers ingitesence of piece-rate contracts? In
addition, future studies must address the influeridairness considerations on work
performance over time. If, in our data, newly arrgzworkers do not respond to low wages
but established workers do, more work is needetheransition timing and associated

fairness perceptions that lead formerly new-arsvalfinally start punishing low wages.
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FIGURES

Figure 1: Timeline of the Analysis
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TABLES

Table 1: Summary Statistics

Variable Mean Std. Dev. Min Max # Obs.
Log (Wage) 14.33 0.71 11.51 16.21 1,009
Wage (in Mio Euro) 2.13 1.60 0.10 11 1,009
Performance 750.39 231.70 -247 1,847 1,009
Time on Pitch 1,597.63 874.37 90 3,060 1,009
Age 27.28 3.94 17 39 1,009
Experience 95.74 81.78 2 471 1,009

Note: Displayed are summary statistics for profasali soccer players in the German Bundesliga in
the period 2001/02 — 2005/06. The players inclugjgeeared at least 90 minutes (equivalent of one
complete match) in a season on the playing field.
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Table 2: Teams in the German Bundesliga (2001/022005/06)

Team 2001-02 2002-03 2003-04 2004-05 2005-06
Bayern Munich X X X X X
Leverkusen X X X X X
Hertha BSC Berlin X X X X X
Dortmund X X X X X
Kaiserslautern X X X X X
Wolfsburg X X X X X
Hamburg X X X X X
Duisburg X
1860 Munich X X X
Schalke X X X X X
Stuttgart X X X X X
Freiburg X X X
Bremen X X X X X
Rostock X X X X
Frankfurt X X
Nuremberg X X X X
Bochum X X X
Monchengladbach X X X X X
Bielefeld X X X
Cologne X X X
Cottbus X X
St. Pauli X
Hannover X X X X

Mainz X X




Table 3: Estimation Results for the Wage Equation

Variable Coefficient Std. Error
Performance 1,072.37*  (220.05)
Playing Time 445.14**  (70.88)

Age 678,421.40** (270,986.10)
Age? -15,628.57**  (5,954.92)
Experience 16,940.47* (6,928.95)
Experiencé -38.65 ***  (13.41)
Team Tenure 17,837.71 (46,137.98)
Team Tenure -485.61 (4,505.67)
Player Fixed Effects Yes

Season Fixed Effects Yes

New Team Fixed Effects Yes

Position Fixed Effects Yes

R? (within) 0.41

N 1,009

Note: Displayed are the OLS estimation results for thestir&tion equation
Wijep = Bo + Biperformance,,_y + fyminutes;._; + fzage;. + fiage, + fsexper; .1 +

Be experfr_l + f[rtenure;, + ﬁstenureft ta;+y. 0+, + g

, Wherewj, denotes player i's wage in seasorpérformancg-, denotes seasonal performance in
seasont — 1, andminutes-; denotes player i's total minutes on the playirdfin seasobh— 1. The
included observations are all players in the sartipdé appeared at least 90 minutes on the playing

field for a given season. Heteroskedasticity-rolst@hdard errors are given in parantheses. ******
denote statistical significance at the 1%, 5%, Hofb level, respectively.
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Table 4: Estimation Results on Player PerformanceA(l Players)

Model 1 Model 2 Model 3
Variable Coefficient Std. Error Coefficient Std Error Coefficient Std. Error
Log(Wage) -0.168*** (0.054) -0.172 *** (0.047) -0.172 *** (0.048)
Fair 0.100 ** (0.045) 0.082 ** (0.042) 0.083 ** (0.041)
Unfair -0.249 *** (0.085) -0.261 *** (0.081) -0.259 *** (0.083)
Player Fixed Effects Yes Yes Yes
Season Fixed Effects Yes Yes Yes
New Team Fixed Effects No Yes Yes
Position Fixed Effects No No Yes
Lambda -2.49 -3.18 -3.12
R? 0.04 0.21 0.21
N 975 975 975

Note: Displayed are the OLS estimation results for gteveation equation log(performang® = fo + p1 log(wagey,) + B2 Faifj, + Bz Unfaify, + o +y, + 6; + m, +

Eijtp , Wherelug{perfomancei jto Jdenotes players

log performance in seastriog(w,) denotes his logarithmic wage in seaspandFair andUnfair denotes playets extent of over- or underpayment,
respectively. Heteroskedasticity-robust standarorethat have been adjusted for clustering orpltiger level are given in parantheses. ***, ** &ubte
statistical significance at the 1%, 5%, and 10%llerespectively. In line with our theoretical pasjtions, the documented statistical significanc&air and

Unfair is based on one-sided tests (in none of the moldelgever, does the level of statistical significachange when two-sided tests are applied)
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Table 5: Estimation Results on Player PerformanceGhanging vs. Non-Changing

Players)
Non-Changing Players: Changing Players:
Variable Coefficient Coefficient Coefficient Codfiient
logwage -0.121** -0.120** 0.068 0.470
(0.054) (0.055) (0.369) (0.553)
Fair 0.067* 0.069* 3.035*** 3.553***
(0.048) (0.048) (0.937) (1.091)
Unfair -0.254*** -0.252%** 0.383 0.645
(0.096) (0.098) (0.412) (0.707)
Player Fixed Effects Yes Yes Yes Yes
Season Fixed Effects Yes Yes Yes Yes
Position Fixed
Effects No Yes No Yes
Lambda -3.79 -3.65 0.13 0.18
N 846 846 129 129
R2 0.05 0.06 0.69 0.74

Note: Displayed are the OLS estimation results for ster&tion equation

log(performance;;.,) = By + fy 108 (W, ;op) + faFair., + faUnfair,, +a, +y. + 6, + 7, +

Eijtp

, wherelog( performance; m,jdenotes players log performance in seastrlog (w;;.5 ] denotes his
logarithmic wage in seasdn andFair andUnfair denotes playars extent of over- or underpayment,
respectively. Heteroskedasticity-robust standarorgithat have been adjusted for clustering on the
player level are given in parantheses. ***, ** &mbte statistical significance at the 1%, 5%, abib 1
level, respectively. In line with Table 4, the domnted statistical significance &air andUnfair is
based on one-sided tests.
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Table 6: A Comparison of Player Characteristics aonss Changing-and Non-Changing

Players

Non-Changing Players:  Changing Players:
Variable Mean Std. Dev. Mean Std. Dey. Z-Statistic
Log (Wage) 14.35 0.70 14.34 0.68 0.43
Fair 0.22 0.44 0.15 0.30 1.46
Unfair 0.33 0.41 0.33 0.38 -0.67
Performance 752.51 226.54 732.74 251.70 0.47
Time on Pitch 1593.39 868.36 1538.60 849.76 0.69
Age 27.09 3.78 26.57 3.27 1.47
Experience 92.76 76.77 90.05 61.51 -0.78

N = 846 N=129

Note: Displayed are test-statistics ffilcoxon-Mann-Whitnetests between changing and non-

changing players. ***, **_* denote statistical sifjcance at the 1%, 5%, and 10% level, respegtivel
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Table 7: Robustness Check 1: Estimation Results d?layer Performance (All Players)

Model 1 Model 2 Model 3
Variable Coefficient Std. Error Coefficient Std Error Coefficient Std. Error
Log(Wage) -0.205*** (0.064) -0.204 *** (0.053) -0.199 *** (0.053)
Fair 0.180 *** (0.043) 0.158 *** (0.034) 0.159 *** (0.037)
Unfair -0.300 *** (0.092) -0.320 *** (0.084) -0.314 *** (0.085)
Player Fixed Effects Yes Yes Yes
Season Fixed Effects Yes Yes Yes
New Team Fixed Effects No Yes Yes
Position Fixed Effects No No Yes
Lambda -1.67 -2.03 -1.97
R? 0.06 0.21 0.21
N 909 909 909

Note: Displayed are the OLS estimation results for gteveation equation log(performang® = fo + p1 log(wagey,) + B2 Faifj, + Bz Unfaify, + o +y +6; + m, +
Eijtps Wherelag{perfarmancef }-m]denotes players log performance in seasgrog (W) denotes his logarithmic wage in seaspandFair and

Unfair denotes playeis extent of over- or underpayment, respectiveby. the fair wage prediction, we included a playedsrent wage in addition to the
explanatory variables in equation (1). Heteroskecifsrobust standard errors that have been agljlfir clustering on the player level are givepanantheses.
*xx % denote statistical significance at the 1%%, and 10% level, respectively. In line with dheoretical propositions, the documented stasiktic
significance orfair andUnfair is based on one-sided tests (in none of the madegever, does the level of statistical significagchange when two-sided tests
are applied).
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Table 8: Robustness Check 2: Estimation Results d?layer Performance (All Players)

Model 1 Model 2 Model 3
Variable Coefficient Std. Error Coefficient Std Error Coefficient Std. Error
Log(Wage) -0.160*** (0.057) -0.174 *** (0.055) -0.174 *** (0.055)
Fair 0.064 (0.053) 0.074* (0.033) 0.074 ** (0.033)
Unfair -0.255 *** (0.097) -0.281 *** (0.096) -0.280 *** (0.098)
Player Fixed Effects Yes Yes Yes
Season Fixed Effects Yes Yes Yes
New Team Fixed Effects No Yes Yes
Position Fixed Effects No No Yes
Lambda -3.98 -3.80 -3.78
R? 0.04 0.21 0.21
N 982 982 982

Note: Displayed are the OLS estimation results for gteveation equation log(performang® = fo + p1 log(wagey,) + B2 Faifj, + Bz Unfaify, + o +y +6; + m, +
Eijtp 1 wherelcg{performancef jto ]denotes players log performance in seasgrog(wy) denotes his logarithmic wage in seaspandFair and

Unfair denotes playars extent of over- or underpayment, respectiveby. the fair wage prediction, we included a playamjary status in seasdrl and
performance expectations for seasanaddition to the explanatory variables in equa{il). Heteroskedasticity-robust standard ertoas have been adjusted
for clustering on the player level are given ingsdheses. ***, ** * denote statistical significamat the 1%, 5%, and 10% level, respectively.ra lvith our
theoretical propositions, the documented statissigaificance orfFair andUnfair is based on one-sided tests (in none of the moldefgever, does the level of
statistical significance change when two-sidedstast applied.
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APPENDIX:

Table A.1: Estimation Results for the Extended Wagé&quation

Variable Coefficient Std. Error
Performance 1,141.97*  (226.49)
Playing Time 608.29%*  (119.33)
Age 279,285.70 (436,847.90)
Age® -8,077.12 (8,801.92)
Experience 17,522.79**  (6,779.32)
Experiencé -37.79 ¥+ (12.81)
Team Tenure 10,722.58*  (48,016.67)
Team Tenure 1,299.00 (5,005.74)
Performance Expect. 2,806.73 (2,509.66)
Injury Status 385,226.10*  (166,078.00)
Player Fixed Effects Yes

Season Fixed Effects Yes

New Team Fixed Effects Yes

Position Fixed Effects Yes

R? (within) 0.42

N 1,009

Note: Displayed are the OLS estimation results for thestinretion equation
W;jtp = Bo + Biperformance;, 4 + fyminutes;, 4 + fzage; + }94':13“35:: + fzexper; 1 +

Be experfr_l + fotenure;, + Estenureft +a;ty 0 iyt ey

, Wherewj, denotes player i's wage in seasorpérformancg-, denotes seasonal performance in
seasont — 1, andminutes-; denotes player i's total minutes on the playirgdfin seasob— 1. The
included observations are all players in the sartimé appeared at least 90 minutes on the playing
field for a given season. Heteroskedasticity-rolstshdard errors are given in parantheses. ******
denote statistical significance at the 1%, 5%, Hofb level, respectively.
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