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1 Introduction

An important factor in wage bargaining between employers and
employees concerns relative wages. Different groups of workers
compare wages both internally, within their own plants or firms
and externally, with workers in other firms or industries. Compar-
isons can be made both with workers with similar tasks, education
or positions in the firm hierarchy as well as with wages for exec-
utives and managers. One example of the latter is the debate
in many countries on CEO compensation. The growing gap be-
tween employee- and executive compensation has been criticized
as unethical with negative effects on work morale.

According to a variety of theories, described in more detail
below, the wage distribution both within and between firms can
have important effects on individual productivity and firm per-
formance. One argument for high wage differentials is based on
incentive effects. Higher wage differentials lead to higher individ-
ual effort, and are therefore productivity enhancing. Lazear and
Rosen’s (1981) tournament theory argues that if wages are based
on relative productivity, then workers with higher productivity
will be rewarded with higher wages. This, in turn, will increase
the equilibrium effort and lead to a positive relationship between
wage dispersion and productivity.

The positive effect of pay spread on firm performance hinges
on the assumption that employers determine wages by themselves.
This implies that they can set the wage distribution within the
firm so that it maximizes the incentives for individual effort. This
may apply to executive compensation, but not to broader occu-
pational groups. For instance, wages for white-collar workers are
determined through negotiations between employers and unions
in Sweden. Given that unions strive for more equalized wages,
the final outcome of the wage distribution within firms becomes
a function of the relative strength of the two parties.

The opposite relationship between intra-firm wage dispersion



and firm performance is found in theories stressing fairness and
cooperation between co-workers. Akerlof and Yellen (1990) argue
that individual effort is reduced if the wage is regarded as un-
fair. A similar argument based on cohesiveness is found in Levine
(1991).

As discussed by e.g. Prendergast (1996) and Eriksson (1999),
many results from the empirical literature on issues related to the
wage structure within firms are consistent with different theories.
This also applies to various predictions from tournament models.
As a consequence, it is difficult to distinguish between alterna-
tive explanations. This study follows Eriksson in testing several
predictions from tournament theory on the same data, and not
just if results are in accordance with one or two hypotheses. First
of all, the general relationship between within-firm pay inequality
and firm performance is studied. The analysis is carried out for
both white-collar workers and managers, using different measures
of intra-firm wage dispersion. In addition, three more specific
implications from tournament models are tested: (i) a convex re-
lationship between pay and job levels for managers including a
particularly large increase at the very top of the hierarchy; (ii)
a positive relationship between the number of executives (contes-
tants) and wage dispersion for managers and (iii) a positive as-
sociation between market demand volatility and managerial pay
spread.

Estimation is based on a large matched employer-employee
data set for Sweden consisting of very detailed information on
approximately 170,000 individuals, including around 10,000 man-
agers. Each individual is assigned a unique organization-number,
mapping each worker to his/her establishment. These establish-
ments then form the basis of the Swedish Establishment Survey
(APU). A large number of administrative data for all individuals
working in APU-establishments constitutes the larger individual
sample. These data are then matched with balance sheet data for
the firms where the individuals work through the Swedish system



of corporate registration numbers. The matched data contain de-
tailed information on individuals and firms and, as such, the data
are well suited for studying various aspects of firms’ internal wage
structure.

The main results are: (i) a positive and significant effect of
intra-firm wage dispersion on profits and average pay, which ap-
plies to both managers and white-collar workers; (ii) a positive
relationship between the degree of noisy business environment,
measured as variation in sales, and wage dispersion and (iii) a
negative effect of the number of managers (contestants) on man-
agerial pay spread. The first two results are in accordance with
predictions from tournament theory, while the last is not.

Previous studies have mainly focused on wage dispersion for
managers. This has been a natural first step since tournament
theory is primarily a theory on how wage distribution affects
managerial behavior. Furthermore, suitable data for analyzing
the relationship between wage distribution for wider occupational
groups of workers and firm performance have previously not been
available. With the creation of matched worker-firm data sets, the
question of the effects of intra-firm wage spread can be addressed.

Earlier evidence on wages for managers and various aspects
of predictions from tournament models includes O’Reilly et al.
(1988), Leonard (1990), Main et al. (1993) and Eriksson (1999).
Winter-Ebmer and Zweimuller (1999) and Bingley and Eriksson
(2001) present evidence on the relationship between pay disper-
sion and firm performance for broader occupational groups. Ex-
cept for Bingley and Eriksson and Winter-Ebmer and Zweimuller,
previous studies do not control for differences in human capital
accumulation, however. This means that the results can partly
be driven by a systematic sorting of workers (and managers) into
firms with certain characteristics. This study is the first to ex-
plicitly control for firm differences in human capital, when testing
several predictions from tournament theory. In addition, issues
related to unobserved firm heterogeneity and endogeneity of wage



dispersion are considered by estimating difference equations and
instrumenting intra-firm wage dispersion.

The present study also adds to the previous literature in that
it is the first to study aspects of tournament models, including the
effect of wage dispersion on firm performance, on Swedish data. In
an international perspective, the Swedish wage distribution is very
compressed and characterized by strong unions and a higher de-
gree of centralized wage negotiations than most other countries.!
Given these characteristics, it is of interest to compare results to
those for countries with more dispersed wages. One issue to con-
sider is whether the characteristics of the Swedish wage structure
influence the findings in many studies of a positive relationship
between managerial pay spread and firm performance.

The remainder of the paper is organized as follows. The theo-
retical background and previous empirical evidence are presented
in Sections 2 and 3, respectively. Section 4 describes the data
and the empirical setup. The results are presented in Section 5.
Finally, the paper is concluded in Section 6.

2 Theoretical Background

2.1 Predictions From Tournament Models

A central question in labor economics concerns wage determi-
nation. In the classical competitive framework, wages are de-
termined by individual productivity. However, numerous studies
have found wages to be distributed in a way that cannot be ex-
plained by productivity differences. There are several reasons why
observed wages may be more equally distributed than produc-
tivity differences between employees. If individual productivity
cannot be observed, or this is too costly, wage differences cannot
reflect differences in productivity between employees. Another
explanation is that employees are more risk averse than employ-

!See OECD (1996) for an overview of earnings inequality in OECD countries.
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ers, so that workers are willing to accept wages that are more
compressed than the actual productivity distribution.

These explanations treat individual productivity as exogenous
in the sense of not being related to the actual pay distribution.
However, there are reasons to believe that the determination of
wages within and between firms affects worker behavior and thereby,
their productivity. Theories linking wage dispersion and produc-
tivity (and firm performance) give rise to conflicting predictions
of whether this relationship is positive or negative.

A common argument against an egalitarian wage distribution
is that it has negative incentive effects. According to this line
of argument, high wage spreads lead to increased effort and also
increase the employee motivation to engage in, for instance, more
education and on-the-job training. These incentive effects would
then result in higher productivity and improved firm performance.

The tournament model analyzes the effect of wages on incen-
tives in the presence of costly monitoring of individual productiv-
ity and effort (see Lazear and Rosen (1981)). The model postu-
lates that it is efficient to reward workers according to their rela-
tive performance rather than to absolute performance. The wage
gap between different jobs is interpreted as the tournament prize.
A high wage gap between employees (players) provides incentives
for workers to do their best, which means that the equilibrium
effort is increasing in the difference between winning or losing the
prize (Equation (6) in Lazear and Rosen (1981)).

Another prediction from tournament models is that wage dif-
ferentials are expected to increase, the higher one moves up the
hierarchy (see Rosen (1986)). The reason for this is that win-
ning a contest at every level below the highest, does not only give
the prize, but also the possibility to win further prizes higher up
the hierarchy (an option value). There are no further prizes at the
highest level so to induce enough incentives at that stage, the prize
structure must include an extraordinarily large increase at the
very top of the hierarchy. This means that the optimal compen-



sation schedule implies a convex relationship between wages and
hierarchal job level, including additional weight on top-ranking
prizes (Equations (14)-(16) in Rosen (1986)).

In an extension of tournament models with many contestants,
McLaughlin (1988) analyzes the effect of the number of contes-
tants (n) on the prize structure, effort and incentives. He shows
that in the case of risk-neutral contestants, the prize spread in-
creases with the number of contestants (Equation (47) in McLaugh-
lin (1988)). The intuition behind this result is that if n is large,
a marginal increase in effort only has a small effect on the prob-
ability of winning. Therefore, a big prize spread is required to
induce effort. Empirically, this means that controlling for other
economic determinants of managerial pay, the wage gap between
the CEO and the vice presidents should be positively related to
the number of vice presidents.

Another implication of tournament models concerns the effect
of market uncertainty on the optimal pay structure. Various ver-
sions of tournament models show that the greater is the impor-
tance of variability of demand, the lower is the optimal effort level.
If luck is an important factor in determining output, employees
will be less motivated to try hard to win the promotion. This
means that in markets where stochastic shocks in output are im-
portant, the wage gap must be sufficiently high to counterbalance
the negative effect on effort of the random component (Equation
(6) in Lazear and Rosen (1981)). Empirically, this implies that
we will observe large wage spreads in markets characterized by a
high degree of demand and output uncertainty.

To sum up, tournament theories give rise to the following four
testable predictions:

Prediction 1: A positive relationship between wage dispersion and
firm performance.

Prediction 2: A convex relationship between wages and job levels,
including an extra large increase at the top of the hierarchy.
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Prediction 3: A positive relationship between the number of con-
testants in a tournament and wage dispersion.

Prediction 4: A positive relationship between the degree of mar-
ket demand volatility (”"noisy business environment”) and wage
dispersion.

2.2 Predictions From Alternative Models of Wage De-
termination

The prediction of a positive relationship between wage dispersion
and firm performance is controversial from a theoretical perspec-
tive. One argument against using relative wages for enhancing
productivity, based on the risk for uncooperative behavior, is pre-
sented in Lazear (1989). He shows that when employee compen-
sation is based on relative comparisons, workers may engage in
uncooperative behavior wvis-a-vis fellow workers. Relative com-
pensation implies that workers can increase their chances of win-
ning a contest by either increasing their own effort, or negatively
affecting the productivity of co-workers. If the latter behavior is
frequent in a firm, increasing wage compression can be produc-
tivity enhancing. The importance of unproductive uncooperative
behavior is related to the organization and composition of the
work force. The higher the share of very competitive ”aggressive”
individuals in a firm, the higher are the positive effects of a flat
wage distribution.

A link between wage distribution, job morale and productiv-
ity can also be found in equity and relative deprivation theories
(see Cowherd and Levine (1992) and references therein). Accord-
ing to equity theory of human behavior in social exchange, wages
should be distributed so that the ratio between the value of labor
input (e.g. effort) and output (e.g. wage) is perceived as fair,
which is the case if it is similar to that of a relevant comparison
group. However, the perception of an unfair ratio has negative
consequences for the firm in terms of decreasing individual effort
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or individuals leaving the organization as a result of not receiv-
ing fair wages. Based on equity theory, Akerlof and Yellen (1990)
present a model seeking to explain why a compressed wage struc-
ture can be productivity enhancing. According to their fair-wage
hypothesis, employees withdraw effort, hence becoming less pro-
ductive, as their wage becomes lower than the ”fair” wage.

The relative deprivation theory is closely related to equity the-
ory. According to relative deprivation theory, individuals experi-
ence deprivation when comparing their wages to those of a refer-
ence group, and find that they receive less. The relevant reference
group can differ between individuals and groups. For instance, the
reference group can be workers in the same occupation within the
firm, managers in the same firm or workers in dissimilar occupa-
tions within the firm. A wage structure that is too dispersed, thus
leaving groups of workers dissatisfied with their relative wages, can
result in absenteeism, strikes or sabotage.

Finally, Levine (1991) presents a model where firms want to
reduce wage differentials based on efficiency wage considerations.
The reason being that a more compressed wage structure increases
cohesiveness (and productivity) within a firm. This paper defines
cohesiveness as ”the propensity to obey group norms because ap-
proval of the group is valued”. To maintain cohesiveness, firms
will pay an efficiency wage to those at the low end of the wage
distribution.

3 Previous Studies

Most empirical studies investigating the effect of firm pay struc-
ture on firm performance have focused on compensation to top
executives. A seminal paper is Leonard (1990). He studies the
effects of executive compensation policy on performance for a sam-
ple of large US firms and finds no statistical relationship between
the standard deviation of pay and the steepness of pay for man-
agers and corporate performance. Consistent with tournament



theory, wage differentials between management levels are found
to be larger at higher levels in the hierarchy. Ang et al. (1998)
present similar results regarding the effect of executive wage dis-
persion on firm performance. They investigate the pay gap be-
tween CEQ’s and other members of top management teams for a
sample of Israeli firms, and find no support for the tournament
model.

Main et al. (1993) and Eriksson (1999) find a positive relation-
ship between managerial pay dispersion and firm performance.
Using survey data on the pay for top executives in 200 US firms,
Main et al. (1993) investigate the role of the pay distribution
among the top-management team. They find a positive and sig-
nificant relationship between wage dispersion among executives,
measured as the coefficient of variation, and the return on assets.
However, the positive effect is insignificant when they instead use
stock market returns as a measure of firm performance. Consis-
tent with tournament theory, they also find a positive and signif-
icant effect of wage dispersion on average wages. Similar results
are found in Eriksson (1999) who uses information on managers
for a panel of Danish firms. He finds a weak positive effect of the
coefficient of variation in wages for managers on firm performance,
measured as profits per sales. Furthermore, consistent with tour-
nament theory, Eriksson finds the mean wage for managers to be
higher in firms with more variation in executive compensation.

Several papers testing predictions from tournament theory study
how wage differentials between managers vary along the corporate
ladder. Leonard (1990) and Main et al. (1993) find a convex pay
structure including an extraordinarily large increase at the top of
the hierarchy. Eriksson (1999) reports increasing pay differences,
but finds no additional reward at the top. Additional evidence,
consistent with a convex wage structure, is found in Lazear (1992)
and Baker et al. (1994), both analyzing detailed data from two
different large US firms.

Evidence on the effect of the number of contestants on wage



dispersion is scarce. Studies considering the relationship between
the managerial pay structure and the number of managers show
mixed results. O’Reilly et al. (1988) find a negative relationship
whereas Main et al. (1993) and Eriksson (1999) both find this
relationship to be positive.

The prediction of Lazear and Rosen’s (1981) tournament model
of a positive relationship between the degree of market demand
volatility and wage dispersion has only been tested by Eriksson
(1999). He reports a positive and statistically significant relation-
ship between the coefficient of variation of firm sales and the pay
spread for managers.

As an alternative measure of firm performance, Cowherd and
Levine (1992) consider the effects of wage equality between lower-
level employees and managers on product quality. Using data on
102 US establishments, they find that pay equality is positively
related to product quality. Their results are consistent with pre-
dictions from equity and relative deprivation theories, stressing
the importance of the within firm wage structure on managerial
goals, effort and cooperation.

All papers presented above study the pay structure for man-
agers, while other papers use wage data for broader groups of
workers. Using Swedish data on individual wages and aggregated
industry information on productivity, Hibbs and Locking (2000)
investigate the relationship between wage dispersion and produc-
tive efficiency. They find a positive effect of within-plant and
within-industry wage dispersion on industry productivity (alter-
natively measured as real value added or labor productivity). The
opposite is true for between-plant and between-industry wage dis-
persion, which are negatively related to productivity.?

The studies presented above do not take firm differences in hu-

2The between-industry wage dispersion results are consistent with theories stressing the
positive structural effects of a compressed wage structure. This is done by shifting labor
and capital from less productive to more productive firms and industries (see Moene and
Wallerstein (1997)).
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man capital into account.® To my knowledge, only Bingley and
Eriksson (2001) use such data to test predictions from tourna-
ment theory on the effects of wage spread and skewness for the
whole wage distribution on employee productivity and firm per-
formance in Denmark. In this analysis, the authors explicitly take
firm differences into account in the composition of human capi-
tal. Sickness absenteeism is used as a proxy for individual effort
and total factor productivity as a measure of firm productivity.
Firm productivity is increasing in wage dispersion for white-collar
workers up to a point, after which it becomes counter-productive.
Only weak productivity effects are found for blue-collar workers.
A related paper also analyzing the effects of the entire firm
wage distribution is Winter-Ebmer and Zweimiiller (1999). They
test theories on the relationship between within-firm pay structure
and firm performance on wage data for Austrian firms. However,
they lack direct information on firm performance and instead,
they proxy firm performance with the total firm wage level. The
results are similar to those of Bingley and Eriksson (2001).

4 Data and Empirical Specification

The data on individuals originate from the Swedish Level of Living
Surveys (LNU) in 1991, a representative survey of non-agricultural
workers aged 18-64. Each individual has a unique organization-
number, mapping each worker to his or her employer. These firms
then form the basis of the Swedish Establishment Survey (APU).*
By matching the organization number for the firms in APU with
employment data from Statistics Sweden, information on all in-
dividuals working in these firms sometime during 1987, 1991 or
1995 is available. Individuals working in non-agricultural private
APU-establishments in 1991 and 1995 constitute the worker data

3Eriksson (1999) has information on human capital characteristics, but only uses these
data when studying the convexity of the managerial pay structure.
4For more information on the data, see le Grand et al (1996).

11



set. Each year contains approximately 170,000 employees.

For these individuals, rich information is obtained by matching
data from several Swedish data sources. Data on wages and job
characteristics are provided by Statistics Sweden (SCB) and from
data collected by the Swedish Trade Union Confederation (LO)
and the Swedish Employers’ Confederation (SAF). Information
on employment, including total labor market experience and se-
niority, originates from the Swedish Employment Register. Data
on individual characteristics such as age, gender and birth origin
are from the Population Census from SCB (Registret 6ver totalbe-
folkningen). Detailed information on education, including grades
from high school, are from the Swedish Education Register (Ut-
bildningsregistret). See the Appendix for a detailed description of
the data.

Managers are classified according to the international standard
classification of occupations (ISCO-88). Corporate managers are
divided into four subgroups: Directors and chief executives, Pro-
duction and operations department managers, Other department
managers and Lower level decision makers. Classification codes
for managers are only available in 1995. Data for 1995 on exec-
utives consist of about 10,000 managers in 560 firms, for all of
whom information on individual characteristics are available.

The unique organization number for each employing firm is
utilized to match the individuals with balance sheet data for the
firms where they work. Balance-sheet information is available
for the period 1987-1996. Before matching individuals and firms,
those firms in the balance-sheet data that are observed for less
than two years or with less than 2 employees are removed. The
balance-sheet information data for 1991 and 1995 are transformed
into four-year averages. The reason for this is twofold. First,
measurement errors in variables, such as profits per employee,
are reduced when four-year averages are uses. Second, due to
high variability in both firm performance variables and firm size,
four-year averages yield a better measure of long-run profitability,
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removing the transitory variation in profits.

Annual profits after capital depreciation per employee are used
as a measure of firm performance. 146 firms with a four-year av-
erage profit-per-employee below -65,000 SEK in 1991 (the 1st per-
centile) and above 273,000 SEK (the 99th percentile) are removed.
For the data from 1995, I remove 124 firms with a four-year av-
erage profit-per-employee below -94,000 SEK (the 1st percentile)
and above 687,000 SEK (the 99th percentile). These extreme val-
ues are most likely due to measurement errors in the profits or
firm-size variables.

When analyzing the effect of intra-firm wage dispersion on firm
performance, it is important to compute wage dispersion for a rel-
evant group of employees. There are several ways of measuring
wage dispersion within the firm. Wage dispersion can be defined
for different groups of workers, such as between white- and blue-
collar workers, or between managers and the rest of the work force.
It can also be defined for similar workers in terms of various ob-
servable productivities. In the latter case, the residual inequality,
after controlling for human capital variables, is the relevant mea-
sure of wage dispersion.

This study analyzes the wage distribution for both unequal
and observationally equal employees. The former include the
white /blue collar wage gap and various measures of wage disper-
sion for white-collar workers. The latter concept refers to unex-
plained residual inequality for white-collar workers and wage dis-
persion for managers.” To compute conditional wage differentials
for white-collar workers, I follow Winter-Ebmer and Zweimuller
(1999) and Bingley and Eriksson (2001) and estimate individual
wage equations for each year, 1991 and 1995, and each firm as

In Wije = Bo + 51 Xije + €ije

SWithin firms, the group of managers is, in many respects, a much more homogeneous
group than white-collar workers, a category including employees with a variety of tasks.
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where W, is the full-time equivalent monthly wage for worker 4
in firm j at time ¢; Xj;; is a vector of individual characteristics in-
cluding gender, education, labor market experience, labor market
experience squared and tenure and ¢;; is the usual error term.
Estimations are based on firms with at least five white-collar em-
ployees.

The variance in the residuals for each firm and each year is used
as a measure of conditional wage dispersion. This measure is the
residual inequality after controlling for observable human-capital
characteristics and is then used as an independent variable in
employee-weighted regressions on firm performance. Other mea-
sures of wage dispersion for white-collar workers that will be used
are the coefficient of variation of wages, the 90-10th percentile
wage ratio and the white/blue-collar wage ratio. These measures
represent raw measures of wage dispersion and do not account
for individual differences in human capital accumulation, such as
education and labor market experience.

All equations include control for firm differences in human cap-
ital of the work force and for industry and firm size. Firm differ-
ences in human capital are accounted for by including the share of
the work force that (i) have more than 5 years of labor market ex-
perience, (ii) have more than 3 years of tenure, (iii) have attended
at least long upper secondary school and (iv) are younger than
25 and older than 50 years, respectively. The share of women,
the share of white-collar workers and the share of workers with
foreign origins are also included.

The effect of pay spread for white-collar workers on firm perfor-
mance will be estimated on both cross section for 1991 and 1995 as
well as first-difference equations for 1991-1995. The latter method
deals with the effect of unobserved firm heterogeneity. To exploit
the question of endogeneity in wage dispersion, IV-equations are
estimated. Lagged, predetermined values of wage dispersion are
used as instruments. In the analyses of managers, the coefficient
of variation in managerial wages, the wage difference and the wage
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ratio between the CEO and other managers will be used.

One problem in testing whether wage dispersion increases with
the number of contestants is how the contestants should be de-
fined. Since I lack information identifying vice presidents, I follow
Main et al. (1993) and Eriksson (1999) in defining the contestants
to be all individuals reported as being part of the management
team. This group is approximately equal to those who could be
seen as active in the tournament. Finally, in testing the effects of

output uncertainty, the coefficient of variation in firm sales during
the 1992-1995 period is used.

5 Results

5.1 The Effect of Wage Dispersion on Firm Performance

5.1.1 Whaite-collar workers

Tables 1 and 2 show results on the effect of wage dispersion on
firm performance for 1991 and 1995, respectively. Columns 1
through 4 show the results where firm performance is used as de-
pendent variable along with different measures of wage dispersion.
Columns 5 and 6 in Table 1 show results where the wage rate is
used as dependent variable. Columns 5-7 in Table 2 report results
when wage dispersion is instrumented with lagged values of wage
dispersion.

Column 1 in Tables 1 and 2 shows the effect of conditional
wage dispersion (residual inequality) on profits to be positive and
significant. The positive relationship between wage dispersion
for observationally equal employees and firm performance is con-
sistent with tournament theory. Quantitatively, for 1991, a one
standard deviation increase in pay dispersion is associated with a
3,970 SEK increase in firm profits per employee. Given that the
mean profits in 1991 is 29,021 SEK, the estimate indicates that a
one standard deviation increase in conditional wage dispersion
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Table 1. The effect of firm-level wage dispersion for white-collar workers on profits
per employee and log average wage in 1991. Firm-size WLS estimations. Standard

errors in parentheses.

1 2 3 4 5 6
Profits per employee Log average wage
Residual inequality 283.4%* 1.53***
(116.0) (.20)
Coefficient of variation 725.1% 5.19%H*
(399.2) (.69)
90-10th percentile ratio 259.2%%*
(127.9)
White/blue-collar ratio 1551. 4%+
(211.3)
Log firm size 10.3%F%  10.3%FF  10.3*** 9. 1%k L0274k L02HHK
(1.37) (1.37) (1.37) (1.93) (.00) (.00)
Human Capital YES YES YES YES YES YES
Industry YES YES YES YES YES YES
R? (overall) 033 032  0.32 0.49 063  0.63
No. of employees 63 798 63862 61 862 53 699 63 798 63 862
No. of firms 525 031 531 260 525 531

Notes: *** indicate significance at the 1%-level, ** significance at the 5%-level and *
significance at the 10%-level. Human capital corresponds to control for workers’ ex-
perience, seniority, education, gender, age, blue-collar workers and birth origin. The
industry classification corresponds to 14 industries. F-tests for the joint insignifi-
cance of the human-capital variables are rejected in all equations, except equation
(4). F-tests for the joint insignificance of the industry dummies are rejected in all

equations.
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Table 2. The effect of firm-level wage dispersion for white-collar workers on profits
per employee in 1995. Firm-size WLS estimations. Standard errors in parentheses.

1 2 3 4 ) 6 7
Profits per employee
OLS OLS OLS OLS v v v
Residual inequality 926.4*** 3316.8%**
(167.2) (813.6)
Coefficient of variation 3843.9%** 13350.9%**
(562.0) (2647.0)
90-10th percentile ratio 1035.2%%* 3412.1%+%*
(183.5) (814.7)
White/blue-collar ratio 366.5
(456.7)
Log firm size 14.0%%* 13.2%%%* 14.8%FF 22 g¥Fk 39 G4%** 36.32%** 33.91%***
(2.05) (2.02) (2.04)  (477)  (6.62) (6.40) (6.59)
Human Capital YES YES YES YES YES YES YES
Industry YES YES YES YES YES YES YES
RZ (overall) 0.20 0.21 0.20 0.23 0.31 0.33 0.31
No. of employees 97 746 97 900 97 900 75 212 46 203 46 223 46 223
No. of firms 1 067 1 080 1 080 432 266 268 268

Notes: *** indicate significance at the 1%-level. Human capital corresponds to
control for workers’ experience, seniority, education, gender, age, blue-collar workers
and birth origin. The industry classification corresponds to 14 industries. F-tests for
the joint insignificance of the human-capital variables are rejected in all equations,
except for equation 7. The same applies to F-tests for the joint insignificance of the
industry dummies. Columns 5-7 are estimated using instrumental variable analysis.
Lagged (predetermined) values of wage dispersion, i.e. values for 1991, are used as
instruments for wage dispersion in 1995. Results on instrumenting the white/blue-
collar wage ratio, not reported in the Table, show a significant and positive effect of
the white/blue-collar wage ratio on profits per employee.
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increases profits per employee by approximately 15 percent, eval-
uated at the mean. The corresponding figure for 1995 is 37 per-
cent.5 These two periods are characterized by different business
cycle phases. In the 1991-1995 period, Sweden experienced its
deepest recession since the 1930s, with a substantial fall in GDP
and an increase in total unemployment from 5 to 15 percent.

The results for alternative measures of wage dispersion are pre-
sented in columns 2-4. These are the coefficient of variation in
pay, the 90-10th percentile ratio and the white/blue-collar wage
ratio. It is evident from these columns that the results are qual-
itatively robust for different measures of wage dispersion. Re-
gardless of measure used, wage dispersion is positively related to
firm performance, the only exception being the coefficient for the
white/blue-collar wage ratio that is insignificant in 1995.

Results are also robust for including various other variables in
the equations. For instance, the capital-labor ratio may affect
the relationship between pay structure and firm performance. It
can also influence workers’ possibilities of extracting rents from
the firm, depending on the size of labor costs in relation to the
cost of capital.” A positive relationship between the capital-labor
ratio and wages can also influence the intra-firm wage distribution
and profits. However, including firms’ capital-labor ratio does not
change the effect of wage dispersion on firm performance. I have
also estimated models using the log of wage dispersion to take
a convex relationship into consideration. With a few exceptions,
the results remain unchanged.

Columns 5 and 6 in Table 1 show results on the relationship
between mean wages and wage dispersion in 1991. According to
tournament models, wages are, on average, higher in firms with

6The quantitative difference between the two periods is partly due to differences in firm
sample. Estimating the effect of conditional wage dispersion on firm performance for a
panel of firms present in both 1991 and 1995 yields no significant difference between the two
periods.

TArai (1999) finds a positive relationship between firms’ capital-labor ratio and individual
wages.
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more dispersed wages. The estimated coefficient for the condi-
tional wage dispersion variable and the coefficient of variation are
both significant and positive, thereby being consistent with tour-
nament theory.®

All equations presented in the paper have also been estimated
using a sub-sample of firms with at least 50 employees. The rea-
son for this sensitivity analysis is that there may be systematic
organizational differences between small and large firms that can
influence the results. Unreported results show very similar quali-
tative effects for the sample of large firms, as compared to those
reported in the tables. Quantitatively, the estimated coefficients
are, in most cases, larger for larger firms.

An issue to consider is endogeneity of the wage dispersion vari-
able and the causality of the wage dispersion — firm performance
relationship. According to bargaining models of wage determi-
nation and the rent-sharing hypothesis, wages are positively af-
fected by profits. If high profits also lead to a more dispersed
wage structure within the firm, then we will observe causality go-
ing from profits to wage dispersion. To exploit the question of
endogeneity in wage dispersion, instrumental variable regressions
are estimated. Lagged values of wage dispersion are used as in-
struments for wage dispersion. Studying the effect of intra-firm
wage dispersion on profits in 1995, wage dispersion in 1995 is in-
strumented with lagged predetermined values of wage dispersion
in 1991.

Results reported in columns 5-7 in Table 2 confirm that profits
affect wages. The point-estimates are higher in the IV-equations
as compared to the OLS-estimates. This may be, however, due
to differences in the sample of firms. In the IV-equations only
those firms that are present in both 1991 and 1995 are included.
This means that fewer firms are included in the IV-equations as

8 A higher average wage in firms with more dispersed wages is also found in 1995. Results
on the relationship between intra-firm wage dispersion and average wage, not reported in
Table 2, can be obtained from the author up on request.
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compared to the estimated OLS-equations in columns 1-4. OLS-
estimates on the same sample as in column 5-7 reveal that only
the IV-estimate of residual inequality is significantly higher at the
5 percent significance level than the corresponding OLS-estimate.

The cross-section estimates presented above may be biased if
variables correlated with wage dispersion are omitted. Unob-
served firm heterogeneity may lead to an overestimation of the
effect of wage dispersion on firm performance if, for instance, high
ability individuals are sorted into high profit firms where wages
are higher and more dispersed. In order to deal with unobserved
firm heterogeneity, difference equations are estimated on a panel
of firms present in both 1991 and 1995. Results from the first-
difference estimates are presented in Table 3.

A Hausman test is used to discriminate between the fixed-
effects and the random-effects models. This is a test for corre-
lation between the firm-specific effects and the independent vari-
ables. Results of the Hausman tests indicate that the firm-effects
are not correlated with the independent variables in the equa-
tions with profits as the dependent variable. This means that the
random-effects estimator is efficient, taking both cross-section and
time-series variation into account. The Hausman tests also show
that exogeneity of the wage dispersion variable cannot be rejected.
This, in turn, means that I can rely on consistent cross-section es-
timates.

The Breusch and Pagan LM-test is used to test for individual
random-effects. The null-hypothesis is that the variance in the
firm-specific effects equals to zero. A rejection of the null shows
that firm-specific effects are present. As can be seen in Table 3,
the estimated test statistic is significantly different from zero.

Results from the estimated random-effects models show a pos-
itive and statistically significant effect of wage dispersion on prof-
its. For the conditional wage dispersion measure, the quantitative
effect is in the range of the estimates obtained in cross-section es-
timations for 1991 and 1995. Similar results are found for the
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Table 3. The effect of firm-level wage dispersion for white-collar workers on profits
per employee and log average wage. Results from first—difference estimations for

1991-1995. Standard errors in parentheses.

1 2 3 4 5 6
Profits per employee Log average wage
Residual inequality 275, 1%** 1.27#%*
(93.3) (.17)
Coefficient of variation 561.7* 6.327%**
(345.7) (.59)
90-10th percentile ratio 187.7*
(114.5)
White/blue-collar ratio 753.3%**
(262.8)
Log firm size 3.5 3.1 3.3 5.1 -.03* -.03*
(2.7) (2.7) (2.7) (4.0) (.01) (.01)
Human Capital YES YES YES YES YES YES
Hausman test 11.2 11.1 10.8 9.8 31.9%** 25 2%H*
Breusch and Pagan test  33.2%HF  33.9%** 34 4%**  18.6%F* 80.9%H* g5 THHk
R? (overall) 0.06 0.05 0.04 0.09 0.35 0.42
No. of firms 267 268 268 171 267 268

Notes: *** indicate significance at the 1%-level and * significance at the 10%-level.

Human capital corresponds to control for workers’ experience, seniority, education,

gender, age, blue-collar workers and birth origin. Equations 1-4 are estimated with
a random-effects model and equations 5 and 6 with a fixed-effects model. F-tests for

the joint insignificance of the human-capital variables are rejected in all equations,

except equation (4).

other pay spread variables presented in columns 2-4. For instance,
an increase in the coefficient of variation in wages by one stan-
dard deviation increases firm profits by approximately 20 percent,
evaluated at the mean of profits. Regressions of average pay on
wage dispersion, again controlling for firm differences in human

capital accumulation and firm size, show significantly lower wages
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in firms with less dispersed wages (see columns 5 and 6 in Table
3).Y This is, once more, consistent with tournament theory.

5.1.2 Managers

Table 4 shows results on the relationship between managerial wage
spread and profits (column 1-5) and the association between av-
erage pay for managers and wage dispersion (columns 6 and 7).
All equations include control for human capital, industry and firm
size.

Column 1 in Table 4 shows a significant positive association
between the coefficient of variation in CEO wages and profits per
employee. Quantitatively, the estimated coefficient means that a
one standard deviation increase in the coefficient of variation of
wages for managers is associated with an approximately 29,000
SEK increase in mean profits per employee for those firms in 1995
with information on managers. This amounts to 62 percent of
the mean profits per employee in the sample.'® Columns 3 and 5
show results when alternative measures of executive wage spread
are used. These are the wage difference between the CEO and
other managers in the firm, and the wage ratio between the CEO
and other managers, respectively.!! Once more, results show a
positive effect of managerial pay spread on profits.

As stressed by Main et al. (1993), Lazear’s tournament model
suggests control for the average pay of managers and the degree of
task independence among executives. To take the former into con-
sideration, equations are estimated including firms’ mean wages.
This is done in order to take the part of the positive effect of pay
dispersion on profits that can be due to a relationship between

YEquations with average pay as the dependent variable are estimated with a fixed-effects
model. Results of the Hausman test indicate rejection of the random-effects model, given
the specification.

10Tt should be noted that a one standard deviation increase in wage dispersion is associated
with a large increase in wage dispersion; around 30 percent evaluated at the mean.

T have also experimented with other measures of wage dispersion that do not alter the
results.
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Table 4. The effect of firm-level wage dispersion for managers on profits per employee
and log average wage in 1995. Firm-size WLS estimations. Standard errors in

parentheses.
1 2 3 4 5) 6 7
Profits per employee Log average wage
Coefficient of 3233.27%%% 3372, 2% 2. 724K
variation (485.8) (489.3) (.83)
CEO - other 127.8%F*  132.5%F* - 19HH*
managers’ diff. (26.6) (28.7) (.04)
CEO - other 1258.17%**
managers’ ratio (258.4)
Log average wage -51.2%* 25.0
(25.3) (56.8)
Log firm size 11.2%%* 10.4%%* 24.4%** 25 (F** 24, 3%** SQ2%FFk 2%k
(3.1) (3.2) (5.8) (5.9) (5.7) (01) (.01
Human Capital YES YES YES YES YES YES YES
Industry YES YES YES YES YES YES YES
RZ (overall) 0.26 0.27 0.45 0.45 0.45 042 0.58
No. of employees 87 473 87 473 56 038 56 038 56 038 87473 56 038
No. of firms 561 561 185 185 185 561 185

Notes: *** indicate significance at the 1%-level and ** significance at the 5%-level.
Human capital corresponds to control for workers’ experience, seniority, education,
gender, age, blue-collar workers and birth origin. The industry classification cor-
responds to 14 industries. F-tests for the joint insignificance of the human-capital
variables are rejected in all equations. The same applies to F-tests for the joint
insignificance of the industry dummies.

mean wages and profits into account. A positive relationship be-
tween wages and profits is compatible with various versions of
efficiency-wage models, predicting higher profits for firms paying
higher wages (see Akerlof and Yellen (1986)). Results controlling
for the average pay among managers, reported in columns 2 and 4,
show that inclusion of this variable does not change the estimated
coefficient for the coefficient of variation variable.!?

12The estimated coefficient for log average pay is negative and significant in the regression
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Considering the issue of team interdependence, wage disper-
sion must be modified if competition among managers leads to
negative effects, such as sabotage or uncooperative (”hawkish”)
behavior."? To take team interdependence into account, Main et
al. (1993) and Eriksson (1999) include the proportion of exec-
utives holding jobs with profit center head titles as a measure
of executive team interdependence. Due to lack of information
on profit center head titles, this could not be done in this study.
However, neither Main et al. (1993) nor Eriksson (1999) find a
significant effect of the team interdependence variable.

Finally, results on the relationship between average pay for
managers and wage dispersion are mixed. I do find a positive and
significant effect when the coefficient of variation in managerial
pay is used as an independent variable (column 5), but the op-
posite is found when the wage difference between the CEO and
other managers is used as a measure of executive pay spread (see
column 6).

5.2 Basic Managerial Pay Structure

As described above, the tournament model suggests that the wage
gap between executives (players) in one rank and those in the
next should be sufficiently large to create incentives for managers
to do their best. This pay gap (the prize of the tournament)
is expected to increase, the higher one moves up the hierarchy,
thereby implying a convex wage structure for managers.

with coefficient of variation as a measure for wage dispersion, whereas it is positive, but
insignificant, when the wage gap between the CEO and other managers is used. Besides the
difference in definition of wage spread, the reason behind this seems to be the differences in
the sample of firms. Estimating equation 2 on the same sample as in equation 4, leaves the
estimated coefficient for lag average wage insignificant. However, the coefficient of variation
is still positive and significant. It should also be noted that the mean wage and the mea-
sures of managerial wage dispersion are highly correlated, as is confirmed by significant raw
correlations.

13In the terminology of Lazear, the effect of pay dispersion among managers depends on
whether the firm’s managers mainly consist of "hawks” or ”doves”.
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Table Al in the Appendix presents the mean wages for the
four managerial levels. As can be seen from the table, the mean
wage increases when moving up the hierarchy. Starting from the
highest level, managers on level 1 have a 70 percent higher mean
wage than those on level 2. The corresponding wage increases be-
tween levels 4 and 3 and between 3 and 2 are 43 and 14 percent,
respectively. Wages increase when moving up the corporate lad-
der, and there also seems to exist an extra high wage gap at the
very top. However, data do not reveal a convex pay structure for
managers. These figures can be compared with Main et al. (1993)
and Leonard (1990), who find a convex pay structure including
an extraordinarily large increase at the top of the hierarchy and
with Eriksson (1999), reporting increasing pay differences but no
additional reward at the top.

The wage differences in Table A1 do not account for differences
in human capital between managers, nor for differences in firm
size and industry affiliation. It may be the case that observed pay
gaps are due to differences in individual and firm characteristics
and that there exists a systematic sorting into different manage-
ment levels. Column 1 in Table 5 shows results from estimating
a wage equation on executive job levels and individual and firm
characteristics.

The estimated wage differences between levels are now some-
what lower, but still, moving from the second highest to the high-
est level is associated with the largest percentage increase. The
percentage pay differences between levels, starting from the low-
est level, are 32, 8 and 54 percent, respectively. Including level
dummies leads to a large increase in explanatory power. 42 per-
cent of the variance in pay is explained by a model controlling for
individual-, firm- and industry factors, as compared to 62 percent
when executive level dummies are included.

Executive pay is increasing in experience and schooling and is
lower for women than for men. It is also higher in large firms.
However, managers are not rewarded for tenure within the firm,
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Table 5. The effect of individual and firm characteristics on wage differences between
managerial levels and on wage dispersion. Robust standard errors in parentheses.

1 2 3 4 5 6
Log Monthly Wage Wage Dispersion
All All Level 1 Level 2 Level 1 Level 2
Managers Managers Managers Managers Managers Managers
Level 1 ST ST8HHE
(.02) (.02)
Level 2 L35k L3HHHK
(.01) (.01)
Level 3 25HHK 28K
(.001) (.007)
Log firm size 00** L03FF* .01k N .00
(.00) (.01) (.00) (.01) (.00)
Female - 16%H* - 15%H 28K - 18K -.09%** .01
(.01) (.01) (.05) (.01) (.04) (.01)
Experience Q4 3 .01 4Kk .01 -.01%*
(.00) (.00) (.01) (.00) (.01) (.00)
Experience? /100 -.06*** -.006*** -.00 -.05%*** -.02 2%
(.00) (.00) (.03) (.01) (.02) (.001)
Seniority/10 -.01%* -.Q2%HK -.09FH* -.03 -.08HH* -.01
(.00) (.00) (.02) (.017) (.02) (.01)
Education level YES YES YES YES YES YES
Industry NO YES YES YES YES YES
R? 0.61 0.62 0.24 0.28 0.34 0.15
N 9 996 9 996 016 3 159 495 1 815

Notes: *** indicate significance at the 1%-level and ** at the 5%-level. The industry
classification corresponds to 14 industries. The dependent variable in columns 5 and
6 is the wage gap between the CEO and other managers. F-tests for the joint
insignificance of the industry dummies are rejected in all equations.

the coefficient for seniority is in fact negative. This effect is con-
sistent with the notion that the most able managers are the first
to be promoted, while the others remain longer in the firm and
receive lower wages. The same pattern is observed in columns 3
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and 4, where separate equations are estimated for the two highest
management levels.

Human capital and firm characteristics also affect the prize of
the tournament, as measured by the difference in pay between
the CEO and other executives. Column 5 and 6 show the wage
gap to be positively related to the size of the firm and negatively
related to firm tenure. It is, however, not significantly affected by
education and experience.

5.3 The Effect of the Number of Contestants

In an extension of tournament models with many contestants,
McLaughlin (1988) shows that, in the case of risk-neutral contes-
tants, the prize spread increases with the number of contestants.
Empirically, this means that after controlling for other economic
determinants of managerial pay, the more vice presidents, the
larger the observed wage gap between the CEO and the vice pres-
idents. The effect of the number of contestants on managerial pay
spread is presented in Table 6.

Column 1 shows results for a specification with only the num-
ber of contestants and firm size as independent variables. The de-
pendent variable is the log difference between CEO compensation
and the average wage for the other executives. The coefficient for
the number of contestants is negative and highly significant. This
result is clearly at odds with the prediction in tournament mod-
els with risk-neutral players of a positive relationship between the
number of participating contestants and the managerial pay gap.
The results are not altered when industry dummies are added to
control for fixed industry effects (column 2 ) or controls for differ-
ences in human capital accumulation between firms (column 3).
The point-estimates for the effect of the number of contestants in
columns 1-3 are not significantly different.
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Table 6. The effect of the number of contestants on wage dispersion for managers.
Firm-size WLS estimations. Standard errors in parentheses.

1 2 3 4 5 6
Wage gap Coefficient of variation
Number of managers/100 -.08%** - Q9*** _ 12%* -.001*** - 001%** - 001%H*
(.01) (.00) (.01) (.000) (.000) (.000)
Log firm size JOFHR Jgek 3R 003%FF - 003%FF* 003 ***
(.02) (.02) (.02) (.000) (.000) (.000)
Human Capital NO NO YES NO NO YES
Industry NO YES YES NO YES YES
R? (overall) 0.15 046  0.54 0.13 0.20 0.26
No. of employees 56 038 56 038 56 038 87 458 87 458 87 458
No. of firms 185 185 185 560 560 560

Notes: *** indicate significance at the 1%-level and ** at the 5%-level. Human
capital corresponds to control for workers’ experience, seniority, education, gender,
age, blue-collar workers and birth origin. The industry classification corresponds
to 14 industries. The dependent variable in columns 1-3 is the wage gap between
the CEO and other managers and in column 4-6, the coefficient of variation for
log executive pay. F-tests for the joint insignificance of the human-capital variables
are rejected in equations (3) and (6). The same applies to F-tests for the joint
insignificance of the industry dummies in equations (2), (3), (5) and (6).

The same pattern also emerges when the coefficient of variation
in executive pay is used as dependent variable (see columns 4-6
in Table 6). The results in Table 6 are in line what is found
by O'Reilly et al. (1988), who also finds a negative relationship.
A positive association between the number of contestants and
managerial pay spread is presented in Main et al. (1993) and
Eriksson (1999).

The negative relationship between the number of firm man-
agers and managerial wage dispersion is consistent with wage-
setting theories stressing the importance of fairness and/or cohe-
siveness (see the references given in Section 2). If, for instance,
department managers compare their wage to that of the CEO and
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perceive the relative wage as unfair, they may put less effort into
their work and, hence become less productive. In this case, a com-
pressed wage structure in firms with a large number of managers
is productivity enhancing. A similar argument can be based on
the risk for uncooperative behavior, if managerial wages are very
dispersed (see Lazear (1989)).

Finally, drawing conclusions on the effect of the number of
contestants on the wage spread, it is important to keep in mind
that the theoretical prediction of a positive relationship hinges on
the assumption of contestants’ risk behavior. McLaughlin (1988)
shows that in the case of risk-averse contestants, the effect on the
wage spread is ambiguous; the optimal wage spread going to zero
in the limit.

5.4 The Effect of Market Demand Volatility on Pay

Various versions of tournament models show that the greater is
the importance of variability in demand, the lower is the optimal
effort level. This means that in markets with a large stochas-
tic output component, the wage gap must be sufficiently high to
counterbalance the negative effect on effort from the random com-
ponent. Empirically, this implies that we will observe large wage
spreads in markets characterized by a high degree of demand and
output uncertainty. Results from tests on this aspect of tourna-
ment theory are presented in Table 7.

The dependent variable in column 1 is the pay gap between the
CEO and the average pay for other managers. Consistent with
tournament theory, the coefficient for the coefficient of variation
in firm sales is positive and significant, implying higher wage dis-
persion in firms operating in volatile markets. The results are
robust for including control for variation in human capital among
firms (column 2). The point-estimates in columns 1 and 2 are
very similar, suggesting that firm-differences in observable human
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Table 7. The effect of market demand volatility on wage dispersion for managers.
Firm-size WLS estimations. Standard errors in parentheses.

1 2 3 4 5 6
Wage gap Coefficient of variation
CV of Sales/Employee 242K 3R g9k L008%HFF 007HHFF  007HH*
(.079) (.086) (.073) (.002) (.002) (.002)
Log firm size .040%F* .012 A17 L001FFF . 001%FF  002%+*
(.014) (.017) (.019) (.000) (.000) (.000)
Number of managers/100 - 113k -.001%**
(.014) (.000)
Human Capital NO YES YES NO YES YES
Industry YES YES YES YES YES YES
R? (overall) 0.30 0.39 0.57 0.19 0.27 0.29
No. of employees 56 021 56 021 56 021 87 456 87 456 87 441
No. of firms 184 184 184 560 560 559

Notes: *** indicate significance at the 1%-level. Human capital corresponds to
control for workers’ experience, seniority, gender, age, blue-collar workers and birth
origin. The industry classification corresponds to 14 industries. The dependent vari-
able in columns 1-3 is the wage gap between the CEO and other managers and in
column 4-6, the coefficient of variation for log executive pay. F-tests for the joint in-
significance of the human-capital variables are rejected in equations (2), (3), (5) and
(6). The same applies to F-tests for the joint insignificance of the industry dummies
in all equations.

capital do not influence the results. The result on the effect of
market demand volatility is also robust for including the number
of contestants (see column 3).

To make the results comparable to Eriksson (1999), Table 7
also shows results when the coefficient of variation in executive
compensation is used as a dependent variable. As can be seen
from columns 4-6, results on the effect of noisy business environ-
ment on wage dispersion remain qualitatively unchanged. Quan-
titatively, the coefficient implies that a one standard deviation
increase in the variable for firm sales uncertainty is associated
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with a 6-11 percent increase in the pay spread for managers. This
effect is higher than what is found in Eriksson (1999). He reports
that an increase in the coefficient of variation in firm sales by 1
standard deviation increases the coefficient of variation in pay by
3 percentage points.

6 Summary and Conclusions

This paper uses a large matched employer-employee data set for
Sweden to test several predictions from tournament theory. First
of all, the relationship between within-firm pay inequality and firm
performance is studied. In addition, three more specific implica-
tions from tournament models are tested. The analysis is carried
out for both white-collar workers and managers, using different
measures of intra-firm wage dispersion.

For white-collar workers, results show a positive effect of intra-
firm pay spread on firm performance for both 1991 and 1995.
This applies to different measures of wage dispersion, capturing
both raw differences as well as differences corrected for part of the
wage spread being due to differences in human capital accumu-
lation. Using detailed information on individual characteristics,
all equations include controls for firm differences in the human
capital of the work force, for industry affiliation and for firm size.
To take unobserved firm heterogeneity and the possible endogene-
ity of wage dispersion into account, difference equations and IV-
equations are estimated on a panel of firms present in both 1991
and 1995. Once more, consistent with tournament theory, results
yield a positive and significant effect of wage dispersion on profits.

Quantitatively, an increase in the coefficient of variation in
wages by one standard deviation increases firm profits by approx-
imately 20 percent, evaluated at the mean of profits. Results
from Hausman tests show that exogeneity of the wage dispersion
variable cannot be rejected. Hence, there seems to be a causal
effect of pay spread on firm performance, both in cross-section
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and first-difference estimations.

The results for managers are based on information on approx-
imately 10,000 managers in 560 firms. For various measures of
wage dispersion and specifications, a positive and significant as-
sociation between managerial pay and profits is found. Based on
the data on managers, several other hypotheses from tournament
theory are also tested. These are (i) a convex relationship be-
tween pay and job levels for managers, (ii) a positive relationship
between the number of executives (contestants) and wage disper-
sion for managers and (iii) a positive association between market
demand uncertainty and managerial pay spread.

Regarding the first of these predictions, results show that wages
increase as one moves up the corporate hierarchy. There also
seems to exist a particularly high wage gap at the very top. How-
ever, data do not reveal a convex pay structure for managers.

No support is found for the hypothesis of a positive relation-
ship between the number of managers (contestants) and wage
spread. Instead, results show a negative and significant effect of
the number of executives on pay spread among managers, a result
consistent with wage-setting theories stressing the importance of
fairness and cooperation.

Finally, consistent with tournament theory, a higher wage dis-
persion is found in firms operating in volatile product markets,
characterized by a high degree of output uncertainty.

Most studies that empirically test aspects of tournament mod-
els have used US data on executive compensation. The present
paper is the first to test predictions from tournament theory on
Swedish data. Given the large differences between US and Swedish
labor markets, this study adds to the empirical literature on the
effects of wage dispersion within firms. Despite differences in
wage-setting institutions and the distribution of wages, results
are similar to those in previous studies.
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Appendix: Data Description

Definition of variables

Individual outcome variables:

Wages: Monthly pre-tax full-time equivalent wages in 1990 prices
(using CPI) based on Swedish Trade Union Confederation (LO)
and the Swedish Employers’ Confederation (SAF') wage data and
completed with the income registers from Statistics Sweden (SCB).

Demography variables:
Gender, Age and Birth Origin are from SCB’s Population
Census (Registret dver totalbefolkningen).

Human Capital variables:

Education level dummies are based on 2 digit level of the
Swedish Education Nomenclature (SUN-codes) from the Swedish
Education Register (Utbildningsregistret). These are Compulsory
School (less than 9 years), Comprehensive School (9 years), Upper
Secondary School (2 years at most ), Upper Secondary School (3
years), Long Upper Secondary School ( more than 4 years), Col-
lege (Shorter University Education) and University.
Experience is number of years on the labor market according to
the Employment Register (Sysselsdttningsregistret).

Seniority is number of years at the establishment based on trac-
ing the individual back to 1986 in the Employment Register (Sys-
selsdttningsregistret). The variable is left censored at 5.5 years.
Individuals with more than 6 years of seniority are given the mean
seniority in Sweden according to the Level of Living Survey, i.e.
16 years.

Industry and Occupational Groups:

Industry dummies based on the 2-digit SIC (SNI69 and SNI192).
Own classification of 14 industries.
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Blue- and White-collar worker according to the Population
and Housing Census of 1990 (FoB90). These refer to the occu-
pation classification in 1990 and not necessarily to the current
employment.

Managerial classification according to ISCO-88. Available for
1995 from Statistics Sweden. Four levels: Level 1=Directors and
chief executives, Level 2=Production and operations managers,
Level 3=0ther departmental managers, Level 4=Lower level de-
cision makers.

Balance sheet information:

Profits (Swedish kronor) are defined as annual profits after capi-
tal depreciation. Available for the period 1987-95 (MM Partners).
Number of employees refer to average number of employees.
Available for the period 1987-95 (MM Partners).
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Table A.1. Sample Means.

White-collar workers Managers
1991 1995 1995
N Mean SD N Mean SD N Mean SD
Female 63 862 .30 97 900 .34 10198 .11
Experience 63 862 20 9.17 97900 21 9.70 10198 26  8.04
Seniority 63 862 8 6.68 97 900 10  7.00 10 198 11 6.56
Education level:
Compulsory School < 9 63 767 .06 97 789 .04 10 198 .08
Comprehensive School =9 63 767 .06 97 789 .06 10 198 .06
Upper Secondary School < 3 63 767 .20 97 789 .26 10 198 .22
Upper Secondary School 3 63 767 .24 97 789 .21 10198 .24
Upper Secondary School > 3 63 767 .21 97 789 .22 10 198 .17
College < 3 63 767 .22 97 789 .20 10 198 .22
University 63 767 .01 97789 .01 10 198 .02
Log monthly wage: 63862 9.63 .31 97900 9.65 .32 10198 9.93 .37
Level 1 managers 517 10.64 .34
Level 2 managers 3175 10.12 .30
Level 3 managers 2112 999 .32
Level 4 managers 4394  9.67 .17
Residual inequality 63 798 .04 .01 97746 .05 .02
White/blue collar ratio 53699 1.02 .02 75212 1.03 .01
90-10th percentile ratio 63 862 1.08 .01 97900 1.07 .02
Coefficient of variation in wages 6382 .03 .004 97900 .03 .01 10 198 .03 .01
CEO-other managers wage diff. 10 198 .78 .29
CEO-other managers wage ratio 10198  1.08 .03
Coeff. of variation of Sales/Empl. 10 195 .26 .25
Profits/Employee, 100.000 SEK 63 862 .29 A2 97900 45 1.04 10 198 .47 97
Log firm size 63862 7.75 149 97900 7.62 1.80 10 198 7.23 1.69
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