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STRATEGIC PROMOTION TOURNAMENTS
AND WORKER PERFORMANCE
JED DEVARO*
Department of Labor Economics, Cornell University, Ithaca, New York, U.S.A.

In this analysis I study promotion schemes as human resource management strategies by
which the firm can realize strategic goals by motivating workers to higher levels of effort
and performance. Using information on promotions, wages, and performance for professional
workers in a cross-section of establishments in four metropolitan areas of the United States, I
investigate empirically the proposition that firms strategically organize promotion tournaments
to motivate workers to higher levels of performance. I present evidence suggesting that relative
performance of workers determines promotions, supporting the notion of internal promotion
competitions in which internal hiring policies and fixed job slots combine to create competitions
among workers of a given rank in a firm. I then estimate a structural model of promotion
tournaments that simultaneously accounts for worker and firm behavior and how the interaction
of these behaviors gives rise to promotions. The results are consistent with the prediction of
tournament theory that workers are motivated by larger spreads. Copyright © 2006 John Wiley
& Sons, Ltd.

INTRODUCTION

A firm's strategy with respect to managing its
human resources is a central component in the
execution of its overall business strategy. Sig-
nificant research attention, both theoretical and
empirical, has been devoted to analyzing the rela-
tionship between human resource practices and
firm performance (see Wright et al., 2005, and
the references therein). Alternative theoretical per-
spectives have been proposed to explain the link
between human resource strategies and firm per-
formance. One perspective is that taken in this
study, namely that the firm can enhance worker
performance through incentives provided by the
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firm's chosen HR strategy, such as the design of
its compensation system (see, for example, Finkel-
stein and Hambrick, 1989; Fisher and Govindara-
jan, 1992; Galbraith and Merrill, 1991; Gomez-
Mejia, 1992; Conyon, Peck, and Sadler, 2001).
This view, in which the firm aims to influence
worker behavior through its human resource strat-
egy, has been termed the 'behavioral perspective'
in Snell (1992). An alternative perspective is the
resource-based view, which emphasizes the role
of idiosyncratic firm resources (in particular, the
human capital resources possessed by the orga-
nization's employees) in predicting firm perfor-
mance (see, for example, Wernerfelt, 1984; Hitt
and Ireland, 1986; Barney, 1991; Conner, 1991;
Wright, McMahan, and McWilliams, 1994; Koch
and McGrath, 1996; Wright, Dunford, and Snell,
2001). The resource-based view argues that human
resource management strategies represent a source
of competitive advantage, since they allow firms
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to develop a wealth of human capital, embod-
ied in the firm's workers, that is both superior to
that of competitors and also difficult to replicate
by other firms (Porter, 1985). While the role of
human resource management strategies in procur-
ing and developing human capital within the firm
as a means of achieving competitive advantage
must be acknowledged, my attention in this analy-
sis is on human resource management strategies as
a means of influencing worker behavior. In partic-
ular, I consider the design of promotion policies as
the means by which a profit-maximizing firm can
create incentives for its workers, motivating them
to appropriate levels of effort and performance.

Problems such as how to structure promotion
paths across hierarchical levels in a firm, how to
design a compensation system that fits well with
the chosen structure of promotion paths, and how
to motivate workers to higher levels of perfor-
mance are of considerable strategic importance to
the firm. Since promotions are typically associated
with higher wages and other perks, the prospect of
future promotion can serve as a strong motivator to
workers to perform well in their current positions.
To the extent that the firm controls the allocation
of workers to jobs within the organization and can
design promotion paths and the compensation pro-
files attached to them, the firm has at its disposal
a powerful mechanism for motivating workers to
higher levels of performance, potentially reaping
gains in overall firm performance. The purpose of
this paper is to investigate empirically the firm's
use of promotions as incentive mechanisms. The
investigation centers about three main questions.
First, do firms tend to promote on the basis of
relative worker performance, absolute worker per-
formance, or a combination of the two? Second, do
firms appear to design strategic promotion tourna-
ments as a means of motivating workers to higher
levels of performance? Third, do such tournaments
have the intended incentive effects in that they do
in fact motivate workers to higher performance
levels? The evidence concerning the third ques-
tion contributes to a literature on the effects of
pay compression vs. dispersion on organizational
performance and strategy implementation (see, for
example, Lawler, 1981; Pfeffer and Langton, 1993;
Bloom, 1999; and Shaw, Gupta, and Delery, 2002).

More generally, the present discussion con-
tributes to the literature in strategic human resource
management (SHRM) linking human resource
management practices to firm performance. The

evolution of the SHRM literature in recent years
suggests that the human resource system is
an important means of helping an organization
achieve a competitive advantage and that HR prac-
tices are more likely to enhance firm performance
when they are internally aligned (Delery and Doty,
1996; Becker and Huselid, 1998). The internal
alignment of HRM practices contributes to higher
firm performance by eliciting, rewarding, and con-
trolling worker behaviors that further the organi-
zation's strategic objectives (Arthur, 1992; Ulrich
and Lake, 1991; Wright et al, 1994; Bowen and
Ostroff, 2004). While the picture in the SHRM
literature has become increasingly clear that HR
practices can positively impact firm performance,
the process by which these practices impact firm
performance is less well understood. The interme-
diate stage between HR practices and firm per-
formance has been referred to in the literature as
a 'black box' (Collins and Clark, 2003). A call
for increased research attention to this intermedi-
ate stage has been made in Ferris et al. (1999).
In this paper, I focus on the idea that a firm's
HR practices (in particular its design of promotion
paths and the compensation structure spanning the
levels of the job hierarchy) enhance employees'
motivation such that employees behave in ways
that are instrumental to the implementation of the
firm's business strategy.

The notion that HR practices impact firm perfor-
mance through the intermediate step of enhancing
worker motivation, by inducing workers to adopt
behaviors that help the firm to achieve its strategic
goals, was recently developed in work by Bowen
and Ostroff (2004). This view emphasizes the idea
that human resource practices serve as signals or
communications to workers that allow them to
understand the desired and appropriate responses
and to share common beliefs about what behaviors
are expected and rewarded (Guzzo and Noonan,
1994; Rousseau, 1995; Tsui et al., 1997) and draws
on the following psychological theory put forth by
Mischel (1973) describing the role of 'strong situa-
tions' in controlling individual behavior: 'Psycho-
logical 'situations' and 'treatments' are [strong] to
the degree that they [1] lead all persons to construe
the particular events the same way, [2] induce uni-
form expectancies regarding the most appropriate
response pattern, [3] provide adequate incentives
for the performance of that response pattern, and
[4] instill the skills necessary for its satisfactory
construction and execution.'
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Applying Mischel's theory to the HR con-
text, Bowen and Ostroff (2004) argue that a
'strong HRM system' can create an environment
in which workers have uniform expectations about
responses, expectations are clear about rewards
and incentives for the desired worker responses
(that is, those that are consistent with organiza-
tional strategic goals), and social influences further
induce workers to comply with and conform to
the desired set of behaviors. In addition to social
relationships among workers, organizational lead-
ership can influence the strength of the situation.
For example, supervisors can serve the role of
interpreting the strategic goals of the firm and
conveying them to workers, or promoting high-
quality informational exchanges with employees,
thereby contributing to a common interpretation
of the firm's strategic goals on the part of work-
ers (Kozlowski and Doherty, 1989; Naumann and
Bennett, 2000).

In the present context, I argue that strategic pro-
motion tournaments can be interpreted as a central
component of a 'strong HRM system' designed
by the firm to advance its strategic objectives.
Returning to the four necessary conditions iden-
tified by Mischel (1973) for the existence of a
strong situation that induces the desired worker
behaviors, it is clear that the first two can be sat-
isfied with properly designed strategic promotion
tournaments. The first condition involves induc-
ing common perceptions on the part of workers
about particular events (for example, events that
reveal relevant information concerning or affect-
ing the production process that could potentially
be used by the workers to further the firm's strate-
gic objectives) and the second involves induc-
ing common expectations on the part of workers
regarding the most appropriate way to respond to
such events. Both are achieved through the firm's
effective communication (either directly by super-
visors or indirectly through informational signals
sent by other aspects of the HR system) of the
strategic goals and how appropriate worker behav-
iors can contribute to those goals. The third con-
dition involves providing the workers with ade-
quate incentives for the performance of the desired
action. This is achieved directly by the structure
of the tournament, which uses the prospect of
promotion (and the increase in compensation that
accompanies a promotion) as a means of creat-
ing workers' incentives. For the tournament to be

effective, it is essential that promotions be merit-
based and that the notion of worker performance
that is used as a basis to award promotions be
linked clearly and directly to the firm's strategic
goal in a way that is transparent to workers; that
is, a worker's performance must be evaluated in
terms of the degree to which the firm's strategic
goals are enhanced by that worker's actions. The
fourth and final condition for a strong situation
is that workers are instilled with the skills nec-
essary for the satisfactory execution of the desired
behaviors. This is achieved not directly by the tour-
nament scheme but rather by complementary HR
practices (e.g., recruitment, screening, and train-
ing) that are aligned with promotion tournaments
in an overall HRM system designed to further the
firm's strategic objectives.

One can envision alternative means of creating
incentives for workers, or more generally satis-
fying the conditions of a strong HR system. For
example, the compensation system might be used
alone rather than in conjunction with the job reas-
signments that accompany promotions in a tourna-
ment. That is, workers could be compensated for
high performance (meaning behavior that furthers
the strategic goals of the firm) directly through
performance bonuses, rather than through promo-
tions. One appealing feature of promotions from
the firm's perspective, however, is their high level
of visibility to other workers. A promotion conveys
information to workers about a reward for perfor-
mance that furthers the strategic goals of the firm,
and this information remains highly visible to other
workers long after a promotion occurs. In con-
trast, performance bonuses are less visible to other
workers; even if the amount of the bonus is pub-
licly observable, the event is unlikely to persist for
long in the memories of other workers. The point
is that promotions might be a particularly effective
means of rewarding workers for high performance
in a highly visible fashion, thereby strengthening
and sustaining the common set of beliefs among
workers about what the strategic goals of the firm
are and how they are rewarded.

TOURNAMENT THEORY: BACK-
GROUND AND LITERATURE REVIEW

The literature on the role of promotions in cre-
ating worker incentives is known as tournament
theory, and an extensive body of theoretical work
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in this area has followed the initial paper by
Lazear and Rosen (1981). Representative stud-
ies include Holmstrom (1982), Green and Stokey
(1983), Nalebuff and Stiglitz (1983), Carmichael
(1983), Malcomson (1984), Mookherjee (1984),
O'Keeffe, Viscusi, and Zeckhauser (1984), Rosen
(1986), McLaughlin (1988), Baker, Jensen, and
Murphy (1988), Lazear (1989), and Zabojnik and
Bernhardt (2001). The basic idea of a tournament
is that workers of a given rank in an organiza-
tion compete for promotion to the next level of
the job hierarchy, with the promotion (and associ-
ated wage increase) awarded to the worker with the
highest performance. The tournament prize is the
difference in wages between the post-promotion
and pre-promotion jobs, and this is chosen by the
employer to induce the optimal level of worker
effort. The sense in which the effort level is 'opti-
mal' is that it is the effort level that maximizes
the firm's profit. If the firm chooses a wage spread
that is too small, workers do not have strong incen-
tives to compete for promotion and invest too little
effort, resulting in lower levels of worker perfor-
mance and ultimately lower levels of firm profit.
Setting a wage spread that is too high is also detri-
mental to the firm. While a high wage spread
generates strong worker incentives and high lev-
els of performance, the fact that workers find high
levels of effort unpleasant means that the firm must
compensate this effort with higher wages. Beyond
a certain point, it becomes too costly to the firm
to motivate its workers to higher levels of perfor-
mance, and profit suffers if the firm pushes work-
ers too hard. The firm's problem, therefore, is to
design promotion tournaments strategically so that
they induce workers to choose the 'optimal' levels
of effort (and thereby performance) that ultimately
maximize the firm's profit.

A key idea in tournament theory is that work-
ers are promoted not on the basis of their level
of performance in an absolute sense but rather
on the basis of their performance relative to their
peers. Competitions based on relative performance
arise when internal hiring policies are combined
with fixed job hierarchies. Throughout this dis-
cussion I refer to such situations as internal pro-
motion competitions. There are various theoretical
rationales for the internal hiring policies that give
rise to internal promotion competitions. One pos-
sibility is that firms choose internal hiring over
external hiring because of informational advan-
tages. Hiring internally saves on the recruitment

and screening costs associated with external hir-
ing. Furthermore, incumbent workers might have
valuable firm-specific knowledge that justifies fill-
ing a position through internal promotion. A sec-
ond explanation, proposed by Waldman (2003), is
that internal promotions may be understood as a
rational response on the part of the firm to avoid
the time inconsistency problem that arises when
promotions are used for both job assignment and
incentives. A third explanation is that internal hir-
ing policies are used to motivate workers by the
prospect of a promotion tournament as described
by Lazear and Rosen (1981). This idea is devel-
oped in Chan (1996), where it is argued that in the
context of tournaments internal promotion policies
serve as handicapping mechanisms that preserve
incentives for a firm's current workers. An alter-
native way to maintain incentives in the face of
external hiring would be to increase the size of the
wage spread, but this creates problems of moral
hazard on the part of the employer and also cre-
ates problems of sabotage as described by Lazear
(1989).

Internal hiring alone, however, does not imply
that relative performance determines promotions.
In some cases there are not fixed job hierarchies
creating internal competitions for a fixed number
of promotions. Instead, everyone can, in princi-
ple, be promoted for good performance. This is
the model used in banks, consulting firms, and
in most research settings, where workers have
job titles like 'research associate,' 'senior research
associate,' 'vice president,' and 'senior vice presi-
dent,' and often job tasks vary little across levels of
the hierarchy. Even if all positions are filled with
internal candidates, there are not internal compe-
titions, and therefore promotions do not depend
on relative performance. This view that job slots
are flexible, with promotions determined only by
absolute performance as it increases over time or
is revealed to the employer over time, is assumed
in the literature on promotions as job assignment
mechanisms (see, for example, Waldman, 1984;
Bernhardt, 1995; Gibbons and Waldman, 1999,
2006). Given the existence of both types of pro-
motion processes, whether promotions based on
relative performance occur frequently enough to be
detected in the cross-section is an empirical ques-
tion, and I begin the analysis with this question.

Tournament theory takes the notion of an inter-
nal promotion competition and adds stronger impli-
cations arising from the optimizing behavior of
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workers and firms, in particular that firms opti-
mally set the structure of compensation across
the levels of the organizational hierarchy to cre-
ate incentives. Thus, a promotion tournament is
a special case of an internal promotion compe-
tition, with additional testable implications. The
testable implications of tournament theory have
been explored previously in two main branches of
empirical literature: one focusing on the behavior
of firms and the other on the behavior of workers.

Empirical studies focusing on firm behavior
include O'Reilly, Main, and Crystal (1988), Main,
O'Reilly, and Wade (1993), Lambert, Larcker,
and Weigelt (1993), Eriksson (1999), Bognanno
(2001), and Conyon et al. (2001). Studies in this
vein typically use firm-level data on corporate
executives and ask whether firms choose com-
pensation spreads to create incentives as sug-
gested by tournament theory. Dependent variables
in these studies are generally compensation spreads
between levels of a job hierarchy. Two predictions
of tournament theory are generally tested. The first
is that wage spreads from promotion to a given
level should be increasing in the number of work-
ers at the next level down. The reasoning is that
more workers create more competition, which has
a negative effect on incentives that the principal
counters by setting a larger wage spread. The sec-
ond prediction, arising from Rosen (1986), is that
the compensation structure is convex, meaning that
the size of the wage spreads increases with the
level of the job. Rosen analyzed an elimination
tournament with a fixed job hierarchy and multi-
ple rounds, finding that wage spreads increase with
the level of the job because of the diminishing
option value of successive promotions. Results in
this strand of the literature have been mixed, with
some results supportive of tournament theory and
other results unsupportive.

Studies in the second branch of the empiri-
cal literature, focusing on worker behavior, ask
whether tournaments have incentive effects, mean-
ing that larger prizes imply higher levels of perfor-
mance. These studies typically use data from sport-
ing events (golf, bowling, tennis, NASCAR, etc.)
rather than from the context of greatest interest,
namely promotion decisions in conventional firms.
Representative papers include Ehrenberg and Bog-
nanno (1990a, 1990b), Becker and Huselid (1992),
and Knoeber and Thurman (1994). In such studies
a performance measure is regressed on some mea-
sure of the spread, and a positive coefficient on

the spread is interpreted as evidence that tourna-
ments have incentive effects. The spread is always
treated as exogenous in such regressions. Conclu-
sions from this strand of literature generally sup-
port the prediction that performance is increasing
in the compensation spread rather than in compen-
sation levels. The recent study by Audas, Barmby,
and Treble (2004) is unusual in that it uses data
on promotions, based on the personnel records
of a large British financial sector employer. The
authors find support for the predictions of tourna-
ment theory that effort is increasing in the spread
and decreasing in the importance of 'luck.' Like
the other studies in this branch of the literature, this
one focuses only on worker behavior and treats the
spread as exogenous in the worker's performance
equation.

In this paper I diverge from both branches of
previous empirical literature on tournament the-
ory by considering the behavior of workers and
firms jointly rather than in isolation. Using a cross-
sectional employer data set containing informa-
tion on promotions, wage spreads from promotion,
worker performance, and worker, firm, and job
characteristics, I estimate a structural tournament
model treating performance, the wage spread, and
promotions as endogenous variables. In contrast
to the studies in the second branch of empirical
literature that regress a measure of the agent's
performance on a spread that is assumed to be
exogenous, I treat this spread as endogenous in
the performance equation since it is chosen by the
firm to induce the optimal worker effort choice. I
describe how the interaction of worker and firm
behavior has testable implications that would be
missed by considering only worker behavior or
firm behavior individually.

I present two sets of empirical results in this
paper. In the first, I provide evidence suggest-
ing that promotions are determined by relative
performance for workers in a cross-section of
establishments. In the second, I estimate a three-
equation structural model on a subsample of pro-
fessional workers, finding mixed support for the
stronger predictions of tournament theory. A dis-
tinguishing feature of the data is the presence
of employer-reported worker performance ratings.
Such information is rare in data sets that span
many establishments. The performance data allow
a test of the incentive effects of tournaments in
the context of greatest interest, namely promo-
tion decisions in conventional firms. Prendergast
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(1999) criticizes the empirical incentives litera-
ture for focusing excessively on the contracts of
workers for whom objective measures of output
are readily available (e.g., CEOs, golfers, mutual
fund managers, tree cutters, windshield installers).
As Prendergast argues, most people do not work
in such jobs. Instead, most workers are evalu-
ated on subjective criteria. Since the analysis in
this paper is based on a broad cross-section of
workers for whom the relevant output measure is
a subjective performance rating, this paper con-
tributes results to the empirical incentives literature
on the type of 'typical jobs' that are rarely stud-
ied.

SAMPLE AND DATA

The data for this study are from the Multi-City
Study of Urban Inequality (MCSUI), a cross-
sectional employer telephone survey of 3510 estab-
lishments collected between 1992 and 1995 in four
metropolitan areas: Atlanta, Boston, Detroit, and
Los Angeles. The respondent was the owner in
14.5 percent of the cases, the manager or supervi-
sor in 42 percent, a personnel department official
in 31.5 percent, and someone else in 12 percent.
Two-thirds of the cases come from a probability
sample stratified by establishment size (25% 1-19
employees, 50% 20-99 employees, 25% 100 or
more employees), drawn from regional employ-
ment directories provided by Survey Sampling,
Inc. (SSI), primarily based on local telephone
directories. The remaining third was drawn from
the current or most recent employer reported by
respondents in the corresponding MCSUI house-
hold survey. Screening identified a respondent who
actually carried out hiring for the relevant posi-
tion, and the survey instrument took 30-45 min
to administer, with a response rate of 67 per-
cent. Sampling weights were constructed to correct
for the complexities of the sampling scheme and
weighted observations are a representative sample
of firms, such as would occur if a random sample
of employed people was drawn from each city.
Holzer (1996) describes the data in more detail.

MEASURES

Many of the survey questions ask about the
establishment's most recently hired worker. The

key variables include whether the worker was
promoted or was expected to be promoted within
the next five years, the employer-reported sub-
jective performance rating for this worker, the
employer-reported subjective performance rating
for the 'typical' worker in that same job, the
worker's wages before and after promotion or
expected promotion, and characteristics of the
worker and the job. The data also include worker
and firm characteristics.

Promotions and expected promotions

I define dummy variables for both actual and
expected promotions. The first, PROMOTE, equals
one if a promotion occurred by the survey date and
zero otherwise. The second, PROMEXP, equals
one if a promotion was expected to occur within
5 years of the survey date and zero otherwise.
Since the observations are a sample of recent
hires, in many cases a promotion had not occurred
by the survey date. About 8.0 percent of the
workers had received a promotion by the sur-
vey date, and about 73.5 percent of the workers
were expected to be promoted within the next
5 years.1

Worker performance and relative performance

The measure of worker performance is the em-
ployer's answer to the following question about
the most recently hired worker's performance in
the job into which he was hired:

'On a scale of 0-100 where 50 is average and
100 is the best score, how would you rate this
employee's performance in this job?' A proxy
for the performance of the most recently hired
worker's competitors for promotion is provided by
the following question: 'On a scale of 0-100, how
would you rate the typical employee's performance
in this job?'

1 These figures reflect sampling weights. Missing values reduce
the total MCSUI sample size of 3510 to 3175 for promotions
and to 2668 for expected promotions. I further omitted 350
cases for which the employer reported that no promotion was
possible for the job in question, resulting in sample sizes of
2827 for promotions and 2341 for expected promotions. The
73.5 percent figure includes both workers who have already
received a promotion and those who have not. Excluding those
who have already received a promotion, about 71.8 percent of
workers were expected to be promoted within the next 5 years
(N = 2093).
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Wage spread

Estimating the structural tournament model re-
quires a measure of the wage spread, S, which
is the difference in wages between the post-
promotion and pre-promotion jobs. For workers
who have received a promotion by the survey date,
I define this spread as the difference between their
current (post-promotion) wage and their starting
wage, since this is the spread that is relevant for
determining their performance level in the job into
which they were hired. For workers who have not
been promoted by the survey date, I define S as
the difference between the wage they are expected
to receive if they get promoted and their current
wage.2

Worker and firm characteristics

Controls for worker and firm characteristics include
dummies for whether the most recent hire has more
than a high school degree or a college degree
or more; the worker's tenure with the establish-
ment; the fraction of high-skilled workers cur-
rently employed at the establishment; sex; age;
race; establishment size; number of sites of oper-
ation for the firm; fraction of workers covered by
a collective bargaining agreement at the establish-
ment; duration of the establishment's operation at
the current site (2 years or less, more than 2 years
but no more than 5, more than 5 years); dum-
mies for whether the establishment is a franchise,
whether it is for-profit, whether it employs tempo-
rary workers, whether it employs contract work-
ers, whether it has formal procedures for posting

internal job openings and soliciting application for
filling them; 8 industry categories (manufactur-
ing, services, wholesale trade, retail trade, finance,
public administration, construction and mining,
transportation); and the following occupation cat-
egories:3

• Managerial: Includes Executive, Administra-
tive, and Managerial Occupations

• Scientists, Engineers, Doctors, Lawyers: In-
cludes Surveyors and Architects; Natural Scien-
tists and Mathematicians; Social Scientists, Reli-
gious Workers; Health Diagnosing and Treating
Practitioners

• Teachers, Librarians, Counselors: Also includes
Writers, Artists, Entertainers, and Athletes

• RNs, Pharmacists, and Dieticians: Also includes
Therapists and Physicians' Assistants

• Technologists and Technicians: Both 'Health'
and 'Non-health'

• Marketing and Sales Occupations
• Administrative Support Occupations, including

Clerical
• Service Occupations
• Craft, Construction, and Transportation Occu-

pations: Includes Mechanics and Repairers;
Extractive Occupations; Precision Production
Occupations; Material Moving Occupations

• Production Workers and Laborers: Includes
Handlers, Equipment Cleaners, and Helpers

Summary statistics for the full sample are dis-
played in Table 1.

PROMOTIONS AND RELATIVE
WORKER PERFORMANCE

To test whether promotions depend on relative
performance, I estimate probit models using both
promotions and expected promotions as dependent
variables. The marginal effects of interest are those
of P and P0, where P denotes the performance
rating of the most recently hired worker in his/her
starting job, and P0 denotes the performance rat-
ing of the typical worker in that same job. If

3 Technically there are nine industry groups, since two of the
observations are from the agriculture, forestry, and fishing indus-
tries. These are included in the reference group in models that
include industry controls. Dropping these two observations from
all analyses yields virtually identical results to those I report in
the paper.
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Table 1. Descriptive statistics for the full sample

Mean S.E.

Promotion variables
PROMOTE 0.075 0.005
PROMEXP 0.667 0.013
Performance variables
Performance (P) 78.337 0.427
Typical performance (P0) 76.132 0.387
Worker characteristics
More than high school 0.255 0.010
College or more 0.348 0.017
Fraction high skilled 0.314 0.012
Tenure (years) 0.117 0.005
Male 0.476 0.014
Age 30.597 0.248
Black 0.171 0.009
Hispanic 0.143 0.010
Other non-white 0.081 0.010
Firm characteristics
For profit 0.753 0.015

Franchise 0.061 0.006
Number of sites 62.900 7.951
Establishment size 745.506 224.559
Union (% covered in establishment) 17.538 1.050
Temporary workers? 0.355 0.014
Contract workers? 0.297 0.012
<2 years in operation 0.083 0.006
>2 and <5 years in operation 0.144 0.009
Internal job postings? 0.597 0.013
Number of observations 3510

promotions were based solely on absolute perfor-
mance, we would expect that the marginal effect
of P would be positive but the marginal effect of
Po should be near zero. That is, increases in the
most recently hired worker's performance should
improve his chances of promotion (and expected
promotion), but increases in the performance of
his competitors (as measured by the performance
rating of the typical worker in that same position)
should not harm his chances. On the other hand, if
promotions are based on relative performance we
expect to find a positive marginal effect of P and a
negative marginal effect of P0, since a higher level
of performance for the most recent hire's compe-
tition implies a reduction in this worker's chances
for promotion or expected promotion.

Table 2 displays marginal effects from these pro-
bit models.4 As seen in columns 1 and 3, the
results suggest that relative performance matters

4 Missing values scattered across the variables reduce the sample
sizes in the probits. Also, note that in the expected promotion
models I dropped those workers who had been promoted by the
survey date.

in determining both promotions and expected pro-
motions. A 10-point increase in P (roughly half
of the standard deviation of P) from the mean
value of 78, holding constant P0 , is associated with
an increase of about 2.6 percentage points in this
worker's probability of promotion. Similarly, hold-
ing P constant, an increase from 76 to 86 in P0 is
associated with a decrease of nearly 1.3 percentage
points in the promotion probability. For expected
promotions, a 10-point increase in P is associated
with an increase of nearly 4.6 percentage points
in the probability of expected promotion, and a
10-point increase in P0 is associated with about
a 2.5 percentage point decrease in the probability
of expected promotion. These results are upheld
even in the presence of controls for worker and
firm characteristics.

It is interesting to note that the magnitude of
the marginal effect of P exceeds that of Po,,
particularly in the models for actual promotions.
This means that an increase of equal magnitude
in both P and PO would be associated with an
increase in the predicted probabilities of promo-
tion and expected promotion even though rela-
tive performance (as measured by the difference
P — P0) remains unchanged. An interpretation of
this result is that absolute performance also matters
in determining promotions, in addition to relative
performance. Whereas tournament theory assumes
job hierarchies with fixed job slots and promo-
tions determined by relative performance, the job
assignment literature assumes flexible job slots and
promotions determined only by absolute perfor-
mance. In a cross-section that spans many types
of jobs, it is therefore not surprising to find evi-
dence of both types of promotion processes. To
summarize, these results provide clear support for
the notion that promotions are determined at least
in part on the basis of relative performance.

STRATEGIC PROMOTION
TOURNAMENTS AND WORKER
PERFORMANCE

A promotion tournament is simply a particu-
lar case of an internal promotion competition,
taking the idea that relative performance deter-
mines promotions and adding stronger implications
concerning the chosen structure of compensation
in the firm and how this affects worker incen-
tives. Tournament theory suggests that firms design
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Table 2. Probabilities of promotion and expected promotion

Reported coefficients are probability derivatives (dF/dX) evaluated at the means. Standard errors are in parentheses. Asterisks denote
statistical significance at the * 10% and ** 5% levels. Probits for expected promotions include only those workers who had not received
a promotion by the survey date.

the promotion system and compensation struc-
ture within the firm so as to motivate workers,
thereby enhancing worker performance and ulti-
mately improving firm performance. I now sketch
the two-player tournament model as introduced in
Lazear and Rosen (1981) and state the testable
implications that emerge from it. Then I construct
an empirical model that accounts for the optimiz-
ing behavior of both workers and firms and how
these behaviors interact to produce promotion deci-
sions.

A model of strategic promotion tournaments

Consider a firm with two identical, risk-neutral
workers and two jobs: a high-level job and a
low-level job. Both workers compete for the high-
level job, with this promotion (and its associated
higher pay) being awarded to the worker who
performs the best as a low-level worker during
some observation period. Let the low-level job
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reason is that output is typically easier to measure
when the work is less skilled, making output-based
incentive schemes like piece rates relatively more
attractive. Tournaments, on the other hand, induce
effort with only the requirement that relative out-
put be measurable and become more attractive as
incentive mechanisms in skilled positions where
output is often harder to measure. Estimating the
structural model on a sample of professional work-
ers in effect gives the model its 'best chance.' In
the MCSUI survey, employers were asked about
the job into which the most recent worker was
hired, and responses were recorded according to
the 1980 SOC codes. I used these to construct a
subsample of professional workers with 520 obser-
vations. Missing values scattered throughout the
variables in the model reduce the usable sample
size to 215 observations. According to the 1980
SOC codes these workers include administrative,
engineering, scientific, teaching, and related occu-
pations, including creative artists. Since the sample
size is small relative to the number of parame-
ters to be estimated, I did not use the full set of
controls that were used in the analysis of Table 2;
the analysis here omits industry controls. Further-
more, some of the control variables (tenure with
the establishment, whether the establishment is a
franchise, and establishment age) were found to
have estimated effects near zero and large stan-
dard errors, and I excluded these from the model
on the basis of likelihood ratio tests.

Summary statistics for the subsample of profes-
sional workers are displayed in Table 3. Maximum
likelihood estimates of the structural parameters
are reported in Table 4. Recall that the tourna-
ment model has the following implications for the
parameter estimates:

Table 3. Descriptive statistics for professionals

Mean S.E.

Promotion variable
PROMOTE 0.052 0.013

Performance variable
Performance (P) 81.199 1.115
Performance of competition
Typical performance (P0) 77.466 1.136
Wage spread
Hourly wage difference (5) 5.652 1.212
Worker characteristics
More than high school 0.166 0.023
College or more 0.731 0.028
Fraction high skilled 0.496 0.025
Tenure (years) 0.124 0.014
Male 0.419 0.038
Age 32.405 0.625
Black 0.110 0.019
Hispanic 0.110 0.030
Other non-white 0.103 0.020
Firm characteristics
For profit 0.593 0.038
Franchise 0.048 0.017
Number of sites 65.695 20.273
Establishment size 1712.825 911.414
Union (% covered in establishment) 21.784 3.264
Temporary workers? 0.454 0.038
Contract workers? 0.399 0.036
<2 years in operation 0.062 0.014
>2 and <5 years in operation 0.119 0.022
Internal job postings? 0.703 0.033
Number of observations 520
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Table 4. Estimates from structural tournament model

Asymptotic standard errors are in parentheses. Asterisks denote statistical significance at the * 10% and ** 5% levels.
Subsample of professional workers.

the performance Equation 7a. By estimating the
structural model only on a single occupational
subgroup, I roughly control for wage levels by
considering a relatively homogeneous group of
workers with respect to skill level. Nevertheless,
I also estimated the model including a measure
of wage levels (in particular the average of the
pre- and post-promotion wages) on the right-hand
side of the performance equation, yielding results
similar to those in Table 4.

DISCUSSION

Although two of the three predictions of the tour-
nament model are supported in the data, provid-
ing weak support for the tournament model, one
should bear in mind the limitations of the data
and the model when interpreting these results.
First, there is considerable heterogeneity on both
the worker and firm sides in the cross-section of
worker-establishment observations. I attempt to
cope with this to the extent permitted by the data
through control variables and through selection of
a subsample of professional workers. Nonetheless,

unmeasured heterogeneity could affect the results.
Furthermore, a key variable in the tournament
model that is unobserved in the data set is the num-
ber of workers competing with the most recently
hired worker for promotion. While the model pre-
sented here is based on the simple two-player ver-
sion of the tournament model presented by Lazear
and Rosen (1981), in real-world contexts the num-
ber of players competing for promotion will vary
from tournament to tournament, potentially with
implications for this analysis.

Other concerns arise from measurement issues.
The difference in hourly wages is a crude proxy
for the relevant theoretical notion of the spread that
actually motivates workers. The relevant spread is
best thought of as the difference in the present dis-
counted value of total compensation between the
two jobs, where the term 'total compensation' is
broadly defined to include the value of fringe bene-
fits and all other non-pecuniary job characteristics.
A related concern about the difference in hourly
wages is that it is based on expected employer-
reported wages rather than actual wages for all
workers that have not been promoted by the survey
date. A correction for classical linear measurement
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error in the spread is not feasible in this model
owing to the small sample and the large number
of parameters to be estimated, and the potential for
measurement error in the spread to bias the results
presented here must be acknowledged.

Regarding the fact that the correlation in unob-
served determinants of worker performance and
the spread is negative but statistically insignif-
icant, a cautious interpretation is required in a
cross-section of promotion decisions across a wide
range of firms, some of which may be engaging in
promotion tournaments and some of which may
not. It is quite plausible that some fraction of the
establishments in the sample are engaged in pro-
motion tournaments and that o12 is indeed negative
for these establishments, whereas for other estab-
lishments in which the promotion process is not
characterized by tournaments (perhaps job slots are
flexible and promotions are awarded on the basis
of either absolute performance or seniority) o12 is
zero. That could explain why the estimate of o l 2 ,
though negative as the tournament model predicts,
is insignificant.

These limitations notwithstanding, I will offer
an interpretation of the collective results of this
analysis that I think is reasonable and that also
suggests a promising direction for future research.
One finding that clearly emerges from the analysis
is that relative performance matters in determining
promotions. Thus, the notion of an internal promo-
tion competition in which internal hiring decisions
combine with fixed job slots to produce promotions
based on relative performance appears to describe
average behavior in the cross-section. The fixity of
the job slots and the nature of tasks performed in
each job is in many cases dictated by the produc-
tion process and is therefore beyond the control of
the decision-making entities of firms. That is, there
are only some jobs, such as those in research, in
which 'everyone can be a vice president.' In many
other jobs there can only be one boss, and there is a
fixed hierarchy with tasks associated at each level,
as determined by the production process. In con-
trast to the fixity or flexibility of job slots, internal
vs. external hiring and promotions can be thought
of as more flexible and more amenable to choice
on the part of the firm. If a vacancy is created in a
job hierarchy with fixed job slots, management can
either fill the position with an external candidate
or with an incumbent worker. The evidence pre-
sented here suggests that a good description of the

average tendency is one in which fixed job slots
are combined with internal hiring.

This leaves open the question of why firms
hire and promote internally. One story is that
promotions are used as incentive mechanisms,
so the hiring must be from within to preserve
worker incentives. This view is discussed by Chan
(1996, 2006). The argument is that external hiring
reduces incentives for current workers. The firm
can respond either by increasing the wage spread
from promotion, or by using an internal hiring pol-
icy as a handicap that favors internal workers. The
latter policy avoids the problems of moral haz-
ard and industrial politics that arise from large
wage spreads. An alternative view presented by
Waldman (2003) is that firms promote internally to
avoid the time inconsistency problem arising when
promotions are used to achieve both job assign-
ment and incentive creation. That is, a policy of
internal hiring allows a firm to credibly commit
to the profit-maximizing promotion policy, while
in the absence of such commitment the ex post
optimal strategy for the firm would focus purely
on job assignment. This would involve significant
outside hiring, and internal incentives would suf-
fer. Yet another motivation for internal hiring could
be informational, in the sense that it is cheaper to
obtain reliable information about existing work-
ers than about outsiders. Furthermore, incumbent
workers possess firm-specific institutional knowl-
edge that can enhance their productivity in the
promotion and reduce the costs of 'learning the
ropes' in the new position. That is, the major infor-
mational issue determining an employer's decision
between internal and external hiring may be the
observability of current worker output over that of
prospective outside hires, rather than the unobserv-
ability of current worker output as in the tourna-
ment model. Since empirical evidence on the inci-
dence of internal vs. external hiring is relatively
scant, producing such evidence and attempting to
distinguish among the various theoretical explana-
tions for internal hiring is a promising direction
for future research.

Hiring internally when job slots are fixed neces-
sarily creates some incentive effects of promotions,
even if employers are not fixing the compensation
structure ex ante to induce optimal worker per-
formance as suggested by tournament theory. If
workers know that the promotion is likely to be
from within, and there are only a fixed number
of slots, this necessarily creates incentives to win
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the promotion even if compensation is determined
ex post after the firm observes worker productiv-
ity as in models of promotions as job assignment
mechanisms. All that matters is that promotions be
associated with large wage increases (and that they
be based on merit) to create incentives; it does not
matter whether the wage spreads are chosen by
the firm in the manner prescribed by tournament
theory. In fact, some extensions of tournament the-
ory in recent years involve wage spreads arising
through other mechanisms, such as the model of
Zabojnik and Bernhardt (2001) in which the spread
is determined by the market signal implied by pro-
motion, as in Waldman (1984). If a firm can save
on information costs by hiring internally, and if
such internal hiring creates promotion incentive
effects, it is plausible that the firm might some-
times pass up a more qualified outsider in favor
of an insider. Finally, this interpretation of inter-
nal promotion competitions and the motivation for
internal hiring would also be relevant in cases in
which wages and wage spreads from promotions
are subject to institutional constraints such as col-
lective bargaining agreements, where choice of an
optimal compensation structure to induce worker
performance as in the tournament model is not
even an option.

In summary, fixed job slots characterize many
production processes. If combined with internal
hiring policies, the result is an internal promo-
tion competition in which relative performance
determines promotions. Firms may choose inter-
nal promotions over external hiring for a number
of reasons, either purposefully to create incen-
tives for incumbent workers, to avoid the time
inconsistency problem associated with using pro-
motions to achieve both incentives and job assign-
ment, or simply to economize on the informational
advantages of hiring incumbent workers with firm-
specific human capital over unknown outside can-
didates. To the extent that promotions are associ-
ated with higher wages, more interesting work, bet-
ter offices, and other non-pecuniary compensation,
workers will compete with each other to win these
internal promotion competitions no matter what
determines these compensation spreads. Hence, the
evidence presented here in support of the predic-
tion a i > 0 suggests that workers respond to the
incentives created by the prospect of a higher-
paying promotion, even if the evidence fails to sup-
port the view (since o12 is statistically insignificant)

that employers strategically choose the spread to
induce the optimal worker effort choice.

CONCLUSION

The evidence in this analysis reveals that relative
worker performance matters in determining pro-
motions for workers in a cross-section of establish-
ments. This is true both unconditionally and con-
trolling for worker and firm characteristics. This
suggests that internal promotion policies and fixed
job slots combine to create internal promotion
competitions in many organizations. After estab-
lishing this in the data, I empirically tested the
stronger proposition that for professional workers
these internal competitions are well described as
promotion tournaments of the type discussed in
Lazear and Rosen (1981). I constructed a structural
model of promotion tournaments, treating worker
performance, wage spreads, and promotion deci-
sions as jointly endogenous, and estimated the
model on a sample of professional workers. The
structural estimates provide mixed support for the
tournament model. While the evidence suggests
that relative performance determines promotions
and that larger wage spreads are associated with
higher levels of worker performance, no statisti-
cally significant evidence is found of a negative
correlation between unobserved determinants of
worker performance and of the spread.

The structural approach distinguishes the present
paper from the preceding empirical literature on
tournament theory and provides a framework for
future tests of the tournament model using more
extensive cross-sections or panels of firms. A main
objective of this analysis has been to illustrate
the value of recognizing the behavior of both the
firm and workers simultaneously when construct-
ing empirical models for confronting theory in
strategic management with data. The fashion in the
empirical literature has been to estimate descriptive
regressions focusing on only one set of behav-
iors at a time, either the worker's or the firm's.
For example, studies that test for incentive effects
of tournaments treat the spread as exogenous in a
single equation for performance. While the results
presented here did not support a statistically signif-
icant negative correlation in the unobserved deter-
minants of worker performance and the spread,
at least such a finding would have been possible
in this model since this correlation was treated
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as a free parameter to be estimated rather than
implicitly constrained to equal zero. It is quite
possible that in samples from new data sets the
empirical framework presented here will yield the
result predicted by tournament theory. For this rea-
son, increased attention to empirical models that
simultaneously incorporate the behaviors of both
firms and workers appears to be a promising direc-
tion for future research.

I conclude the discussion with a comment on
what might be learned from this analysis from
the perspective of business managers, as opposed
to scholars in the field of strategic management.
Simply put, the results here provide evidence that
workers respond to the incentives created by the
firm's design of promotion schemes. Larger com-
pensation spreads (as opposed to levels) are indeed
associated with higher levels of worker perfor-
mance, just as tournament theory predicts. This
result has been found numerous times before in
the context of sporting events such as golf, bowl-
ing, and NASCAR but, from the perspective of
a business manager, is of even greater interest
in the present context of promotion decisions in
conventional firms. The reason this result should
be of such interest is that, since managers set
the compensation policy of the firm, the spread
can be adjusted by the firm's management so that
the prospect of promotion induces the appropriate
worker incentives. Hence, the analysis here sup-
ports the broader notion that a firm's strategy with
respect to the management of its human resources,
in particular its decisions regarding the structure
of compensation across levels of an organizational
hierarchy, is an important means of achieving its
overall business strategy.
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