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Abstract

The purpose of this inquiry is to utilize a natural experiment from professional basket-
ball to examine how wage inequality impacts the productivity of the Þrm. The literature
suggests that wage inequality may promote Þrm productivity if higher wages are necessary
to limit the damage potential of certain workers. In contrast, other writers have trum-
peted the productivity gains from worker cooperation and thus, argued that wage disparity
lowers Þrm output. During the 1990s, the National Basketball Association experienced
dramatic increases in the level of wage inequality. The empirical evidence reported here
supports a third possibility. SpeciÞcally, wage inequality and Þrm productivity are not
related. (JEL J41, L83); Atlantic Econ. J., 32(2): pp. 130-39, June 04. c°All Rights
Reserved

A Natural Experiment from Professional Basketball

An issue highlighted in the National Basketball Association�s (NBA) 1998-99 labor strife
was the disappearance of the league�s middle class. While a few athletes had garnered the
attention of the media for contracts in excess of 100 million dollars, a larger number of veteran
players were playing at the minimum wage, albeit NBA style.1 The changes in salary equity
were primarily a result of the 1995 collective bargaining agreement (CBA).2 Not only did
this agreement increase the team payroll cap by 45 percent, it also eliminated the institution
of restricted free agency. Hence, all players without a contract at the conclusion of the 1995-
96 season were free to negotiate and sign with any team in the NBA. As a result, several
organizations began the summer of 1996 with relatively empty rosters and signiÞcant amounts
of money to spend on the acquisition of talent. The path taken by many of these teams was
to devote a substantial amount of team payroll to a few star players. The remainder of the
roster was then Þlled with players only offered the NBA minimum wage.3

Although the salary trends observed in the 1990s were clearly not welcomed by a signif-
icant portion of the athletes employed by the NBA, such rapid changes in the distribution
of salaries represent a natural experiment for economists wishing to understand how changes
in pay inequality impact worker performance. Given that basketball is a team sport where
cooperation among workers would appear critical for team success, how do increases in wage
disparity impact Þrm performance?

The Answer from the Literature

The Theoretical View
The answer to this question from economic theory, as with much of economics, depends

upon the writer consulted. On one hand, there lies the pay compression school. Proponents
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from this school [Milgrom and Roberts, 1988; Akerlof and Yellen, 1988; Akerlof and Yellen,
1990; Levine, 1991; Lazear, 1989 and 1991] argue that relative wage equality will enhance
worker cooperation and hence, Þrm performance.
Of course, one hand, as any good economist knows, is not enough to answer any question.

On the other hand, there lies the view that increases in wage disparity can actually improve
Þrm performance. The work of Ramaswamy and Rowthorn [1991] suggests that a Þrm should
offer greater wages to workers whose shirking or similar behavior can dramatically reduce Þrm
output. A similar story can be told from the perspective of tournament theory [Lazear and
Rosen, 1981; Rosen, 1986]. Like the damage potential story, tournament theory suggests
that pay inequality results in higher worker productivity. Workers near the bottom of the
Þrm�s hierarchy are paid a wage less than their marginal revenue product (MRP). The workers
accept relatively low wages in the hope of securing a position at the top of the Þrm�s hierarchy,
a position that offers a wage in excess of the worker�s MRP. In essence, signiÞcant pay
inequality indicates that workers are competing in a tournament, the purpose of which is to
elicit higher productivity from labor.

The Empirical View
The view one takes regarding the link between wage inequality and Þrm performance

depends crucially on the theoretical hand one consults. Does the empirical evidence favor
either approach?
Empirical investigations into the link between the structure of pay and Þrm performance

have been conducted in a variety of sport and non-sport settings. With respect to the latter,
one is referred to the work of Main, O�Reilly, and Wade [1993], who offered a study of execu-
tive compensation; Knoeber and Thurman [1994], who examined contract growers of broiler
chickens; and Ericksson [1999], who examined executive compensation with Danish data.
Each of these studies offered evidence that wage inequality was consistent with improved
Þrm performance.
A variety of sports have also been previously examined with less consistent results. With

respect to non-team sports, one is referred to the work of Ehrenberg and Bognanno [1990a,
1990b], Orszag [1994], Maloney and McCormick [2000], and Lynch and Zax [2000]. Inter-
estingly, each of these works offers contradictory evidence. For example, Ehrenberg and
Bognanno Þnd evidence that inequality in the structure of prize money in professional golf
enhances golfer performance. However, the work of Orszag, which utilized the Ehrenberg and
Bognanno model in the study of a more recent data set, was unable to conÞrm the Þndings of
the earlier work. A similar story can be told with respect to the sport of running. Maloney
and McCormick Þnd a statistically signiÞcant relationship between the concentration of prize
money and the recorded times of racers, even when researchers controlled the impact higher
prize levels have on the quality of participants. In contrast, the work of Lynch and Zax fails
to Þnd such a relationship.
With respect to team sports, one is referred to the work of three writers. Sommers [1998]

offered a brief study of professional hockey and uncovered a negative relationship between pay
inequality and team performance. Such a result is similar to Depken [2000], who examined the
relationship between team wins and salary dispersion in professional baseball. In contrast,
Fuess [1998], in a similarly structured study of professional baseball, found the opposite
relationship. Hence, like the studies of individual sports, the empirical evidence with respect
to team sports can support the view offered from each of the aforementioned theoretical
hands.
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The Path Toward Another Empirical Answer

Wage Inequality in the National Basketball Association
Both Banaian and Gallagher [1999] and Hill and Groothuis [2001] presented evidence

that the distribution of salaries in the NBA became increasingly unequal after the 1995 CBA.
Banaian and Gallagher noted that the top ten players in the league during the 1997-98 season
earned 15 percent of the league�s payroll. As these athletes enjoyed increasing success, the
population of players earning the minimum wage was expanding. These two authors observed
that for the 1993-94 campaign only 9 percent of the league was playing at the NBA minimum
wage, with only three teams employing as many as three players at the league�s lowest wage.
By 1997-98, the number of minimum wage employees had risen to 20 percent, with over half of
the teams employing at least three minimum wage players. Through a variety of statistical
measurements,4 Hill and Groothuis conÞrmed the earlier work of Banaian and Gallagher,
demonstrating that the middle class in the NBA had become considerably less populated by
the close of the 1997-98 season. The above cited works considered the distribution of pay
across the entire population of NBA players. However, the purpose of this work is to connect
wage disparity to the performance of the team. Consequently, a measure of wage disparity
at the team level is employed.5 Although the view is from the team level, the results are
quite consistent with the works of Hill and Groothuis and Banaian and Gallagher. As noted
in Table 1, via a variety of measures of salary dispersion, the story told remains the same.
The distribution of salaries in the NBA during the 1990s became increasingly less equal.
Prior to the institution of the 1995 CBA, the average standard deviation of salaries stood
at approximately $1.5 million, the average coefficient of variation was 0.76, and the average
HerÞndahl-Hirschman Index (HHI) was 1,599. After the 1995 CBA went into effect, disparity
noticeably increased. This is especially evident in the average coefficient of variation, which
increased 17.2 percent from 1995-96 to 1996-97.

TABLE 1
Wage Inequality in the National Basketball Association (NBA)

Time Period Year Mean Std. Dev. Coefficient of Variation HHI
Post Lockout 2001-02 $3,884,697 $3,610,298 0.92 1,735

2000-01 $3,983,676 $3,401,850 0.86 1,717
1999-00 $3,547,770 $3,145,686 0.90 1,675

Lockout 1999 $2,956,185 $2,766,661 0.93 1,856

Post 1995 CBA 1997-98 $2,501,606 $2,418,396 0.92 1,774
1996-97 $2,267,865 $2,159,132 0.89 1,828

Pre 1995 CBA 1995-96 $1,914,528 $1,504,831 0.76 1,599
1994-95 $1,593,489 $1,132,969 0.72 1,413
1993-94 $1,473,687 $ 987,409 0.68 1,405

The agreement ending the 1999 lockout instituted maximum player salaries, the Þrst cap
on individual compensation adopted by any of the major North American sports leagues. As
a result, one might expect the level of equity in player salaries to increase. The evidence
reported in Table 1 is consistent with such an interpretation, although the increase in equity
is quite slight. SpeciÞcally, salaries did become more equal between 1999 and the 1999-2000
campaign. However, from 2000-01 to 2001-02, the distribution became less equal, approaching
the level of inequality observed prior to the 1999 lockout.
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Connecting Wage Inequality to Firm Performance
The purpose of this inquiry is to connect such changes in salary dispersion to Þrm output.

Following the literature, Þrm output will be measured via team winning percentage.6 The
characteristics of this dependent variable, as well as the explanatory variables employed, are
reported in Table 2.
The primary question examined herein centers on the impact salary dispersion has on

team outcomes. SpeciÞcally, do changes in a team�s level of salary dispersion correspond
to changes in team output? Given this focus, the appropriate dependent variable is the
change in winning percentage (DIFPCT ), calculated as the difference between winning
percentage achieved in season t−1 and season t. The list of factors that impact the observed
change in team performance begins with changes in a team�s talent level. Additionally, team
performance should be impacted by the level of team chemistry, coaching ability, and wage
dispersion.
A reasonable proxy for team talent is the size of a team�s payroll. Prior studies into the

relationship between team pay and team success failed to note the difference between adding
payroll through the addition of new players and salary increases granted to existing players.
One would expect the former to cause improved team performance. However, raising the
pay of existing players should not impact team wins. Given this distinction, each team�s
roster was examined to determine how much a team�s payroll was altered by increases in the
compensation of existing players (PAY RAISE) and alterations in payroll due to the addition
and subtraction of players (PAYADD). As noted, PAY RAISE should not be statistically
signiÞcant. In contrast, if a team properly accesses the talent level of players, increases in
PAY ADD should have a positive and statistically signiÞcant impact on team wins.
Given that basketball is a team sport, success on the court depends upon more than the

talents of the player�s employed. Additionally, such talent must be able to work effectively
as a team to achieve team objectives. In other words, team chemistry is also an important
determinant of team success. Like the talent level employed by a team, chemistry is not
a factor that can be directly observed. It is believed, however, that roster stability should
promote the level of team chemistry and, conversely, worker turnover should undermine
this aspect of team performance. Consequently, a measure of roster stability (RSTAB) is
employed as the proxy for team chemistry.7 The measurement of roster stability begins
by noting the players who played for a team in both the current and prior seasons. The
percentage of team minutes played by these players was then ascertained for each season.
The average of these two percentages was then calculated to ascertain RSTAB. Given the
focus on DIFPCT , the current level of roster stability was not considered. Instead, how
stability changed from season to season was considered. In other words, the independent
variable employed was DIFRSTAB, which is calculated as the change in RSTAB from
season t− 1 to season t.8

Beyond team chemistry, a team�s performance can also be impacted by the quality of
coaching. Ideally, coaching ability would be measured via salaries paid to head coaches.
Unfortunately, the NBA does not routinely report such data.9 Despite this limitation, two
variables can be calculated to measure the level of coaching ability: lifetime rate of coaching
success (CPCT ) and coaching experience (CXP ).10 SpeciÞcally, two variables were con-
structed: DIFCPCT and DIFXP . These variables equal zero if the team retained its
coach from season t− 1 to season t. If a coaching change was made, the difference in lifetime
winning percentage between the new coach and the person he replaced was calculated. A
similar calculation was completed with respect to coaching experience.
The Þnal factor considered is the primary focus of this study. Observers of the NBA have

noted that team performance is impacted by talent level, team chemistry, and coaching abil-
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ity. Can salary dispersion be added to this list of explanatory factors? To answer this ques-
tion, the HHI, the measure of salary dispersion employed by Depken [2000], was employed.
Again, it is noted that the proposed dependent variable measures the change in the relative
strength of the team. However, the measure of salary dispersion employed by Depken was
an absolute measure. Given the changes in salary dispersion over the time period examined,
a more relevant issue may be the level of salary dispersion on the team relative to the league
average. SpeciÞcally, consider how many standard deviations above or below the mean HHI a
team�s payroll dispersion is located (STDHHI). Given the focus on changes in winning per-
centage, the study then looked at how a team�s relative pay disparity measure had changed
from the previous season (DIFSTDHHI) and utilized this factor as the Þnal explanatory
variable.11

The aforementioned measures of talent, chemistry, coaching, and salary dispersion were
employed in the construction of the following.

DIFPCTit = βit + β1(PAY RAISE)it + β2(PAY ADD)it + β3(DIFRSTAB)it +

β4(DIFCPCT )it + β5(DIFCXP )it + β6(DIFSTDHHI)it + έit .(1)

The model was estimated with six seasons of data, beginning with the 1996-97 campaign
and concluding with the 2001-02 season. In other words, only the six seasons following the
institution of the 1995 CBA were considered.12 The results of this estimation are reported
in Table 3.

TABLE 3
Dependent Variable: DIFPCT
Team-SpeciÞc Fixed Effects

Variable Coefficient Std. Error T -stats
PAY ADD** 3.57E−06 1.80E-06 1.980
PAY RAISE 1.09E−07 1.54E-06 0.070
DIFRSTAB (23.036) 51.017 (0.450)
DIFCPCT* 246.007 128.602 1.910
DIFXP (0.791) 2.350 (0.340)
DIFSTDHHI (10.312) 9.526 (1.080)
Constant 18.190 27.710 0.660
D1997 (20.992) 38.627 (0.540)
D1998 (20.135) 37.840 (0.530)
D1999 (13.162) 37.935 (0.350)
D2000 (12.241) 38.863 (0.310)
D2001 (23.213) 37.968 (0.610)
D2002 (3.469) 38.745 (0.090)

Adjusted R-Squared 0.061
Observations 199

Note: ** means signiÞcant at the 5 percent level and * means signiÞcant at the 10 percent level.

Table 3 begins with the two measures of team payroll. As expected, PAYRAISE does
not have a statistically signiÞcant impact on team performance. However, adding payroll via
the addition of new players does have both a positive and statistically signiÞcant impact on
team wins. Surprisingly, the economic impact of PAY ADD appears quite small. SpeciÞcally,
the reported results suggest that a team would need to add $3.42 million in new salary to
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generate one additional win. To illustrate the economic signiÞcance of this result in the time
period examined, 75 teams managed to add at least $1 million more pay than the team lost.
Of these 75 teams, only 39 actually saw an increase in wins. In other words, 48 percent of
teams who added substantial pay to its payroll did not see a corresponding increase in wins.
Perhaps this is one reason why the coefficient of determination is below 10 percent for this
model.13

In addition to PAYADD, only DIFCPCT was found to have a statistically signiÞcant
impact on DIFPCT . Changes in the stability of the team�s roster and changes in the level
of the head coach�s experience were not found to statistically impact the change in team
winning percentage. Finally, the variable of interest (DIFSTDHHI) was also found to be
statistically insigniÞcant. Changes in pay inequality do not appear to produce changes in a
team�s fortunes.

Concluding Observations

At the onset of this inquiry, the authors had two theoretical stories addressing the issue
of how salary dispersion impacted Þrm performance. As noted in Table 3, salary dispersion
is not found to be a statistically signiÞcant determinant of team wins. In fact, these results
suggest that only two factors matter in terms of team wins: quality of players and quality
of coaching. One should note, however, how little of the variation in team wins is explained
by these factors. The inability of payroll to explain much of team wins suggests that teams
do not often get what they pay for. Such a result certainly should inspire further empirical
examination.
With respect to the primary focus of this study, pay inequality, the interpretation of these

results can take one of two directions. First, one could argue that salary dispersion is not
a factor players consider during the course of a given game. After all, if a player were to
react negatively to the level of salary dispersion by playing poorly, the minutes this player
receives could be sharply reduced. Consequently, payment streams in the future could slow
to a trickle. Professional sports teams always maintain a supply of idle workers in case of
injury or fatigue. Shirking by players can therefore elicit a very timely response from Þrm
management. Such potential responses may limit the ability of players to express displeasure
over compensation schemes via reduced productivity.
Although the above study may have its appeal, one could also question the standard

methodology employed in the literature. As noted, prior studies into wage inequality and
worker performance in sports have failed to offer consistent Þndings. One possible explanation
may lie in the speciÞcation of the models. Berri [1999] has shown that the player statistics
tabulated by the NBA explain approximately 95 percent of team wins. However, the above
models explain little of the variation in team wins. Although the list of independent variables
employed exceeds that which has previously been examined in the literature, the list still
appears to be somewhat inadequate. Perhaps future research could investigate how changes
in salary dispersion directly impact player performance rather than indirectly investigating
the above phenomenon through the lens of Þrm performance.

Footnotes
1According to Hill and Groothuis [2001], the minimum salary in the NBA for the 1994-95 season

was $150,000. By the end of the decade, this wage had doubled to a value in excess of $300,000.
2For details of this agreement, see Banaian and Gallagher [1999] and Hill and Groothuis [2001].
3The best example of this was the 1996-97 Houston Rockets, who paid $19.85 million to three

players, while giving signiÞcant minutes to Þve players who were paid the NBA minimum. This list
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of Þve players included the starting point guard.
4The list of measurements includes the basic descriptive statistics: standard deviation, skewness

and kurtosis, as well as the calculation of the Gini coefficient. As noted by Hill and Groothuis [2001],
all of these measures indicate an increasingly less equal salary distribution prior to the 1999-2000
season.

5Like Hill and Groothuis, the data employed for this inquiry come from the website of Patricia
Bender, who gathered salary information from a variety of newspapers. A difficulty with such a data
set is that it is, in essence, a snapshot of a team�s payroll at a given point in time. Included in each
team�s list is virtually every player the team was paying when the data was collected. A perusal
of the list reveals that many of these players did not actually play for the team during the season
in question. Furthermore, many players were traded to other teams, thus reducing the payroll of
some teams while increasing the salary burden of other organizations. In an effort to measure how
much each team paid the players who actually took the court, only the salaries of players who logged
minutes with the team were considered in constructing the team�s payroll Þgure. Furthermore, teams
with players who played for multiple teams were only charged the percentage of a player�s salary
equivalent to the percentage of the player�s games he played for the team in question. In constructing
the measures of salary dispersion, a further modiÞcation was employed. Only players who appeared
in at least half of the team�s games were considered. The purpose of this restriction was to conÞne
the analysis of pay inequality to the players who were mostly likely to represent the team over the
course of a given season.

6An anonymous referee also noted that team performance could be measured via team proÞts or
team revenues. Although this is a valid point, data on team proÞt and team revenue in professional
sports are not entirely reliable. Consequently, the measure of team output most commonly found in
the literature is employed.

7An anonymous referee noted that team chemistry is also inßuenced by the personalities of the
players. As the referee notes, it is possible that the removal of a disruptive player, while lowering the
measure utilized herein for team chemistry, could actually improve the chemistry that exists between
the team members. Although the potential impact of disruptive players is acknowledged, identifying
and quantifying the impact of such players appears problematic.

8Both Blass [1992] and Kahane and Shmanske [1997] employed a measure of roster stability in
examinations of attendance at Major League Baseball games. Berri, Schmidt, and Brook [2004] also
utilized such a measure in an examination of consumer demand in the NBA. The authors believe
this is the Þrst study to look at the impact of this factor on Þrm productivity in professional sports.

9Kahn [1993] demonstrated how coaching salary could be utilized to measure managerial quality
in Major League Baseball. Kahn constructed a variable that linked a baseball manager�s salary to
both the manager�s years of experience and lifetime winning percentage. Unfortunately, without
adequate salary data, such a measure cannot be constructed for this study.

10Lifetime winning percentage is the coach�s lifetime record prior to the season in question. For
coaches without prior experience, the average Þrst year record of all coaches who were head coaches
from 1995-96 to 2001-02 was used as a proxy for these coach�s ability. For teams that employed more
than one coach, the weighted average of coaching record and experience was employed. The number
of games each coach was employed determined the weights. Finally, for coaches whose career began
in the midst of an NBA season, their record was proxied as follows. First, all coaches who coached
from 1995-96 to 2001-02 were examined. The Þrst year record of coaches whose careers began in mid
season was then averaged to create a proxy for mid-season rookie replacements.

11The authors would like to thank an anonymous referee for raising the issue of relative and
absolute measures of salary dispersion.

12The model was estimated with team-speciÞc, Þxed effects and dummies for each year examined.
The Hausman Tests rejected the appropriateness of a random effects model at greater than the 10
percent level.

13The authors considered the possibility that adding payroll only impacts wins with a lag. Con-
sequently, the model with PAY ADD lagged one year was also estimated. This factor was found to
be statistically insigniÞcant. Results are available from the authors upon request.
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