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CHANGESIN MANAGERIAL PAY STRUCTURES 1986-1992
AND

RISING RETURNSTO SKILL
by
K.C. O'Shaughnessy
David I. Levine
and

Peter Cappelli

Abstract: We examine the relationship between wages and skill requirements in a sample of over
50,000 managers in 39 companies between 1986 and 1992. The data include an unusually good
measure of job requirements and skills that can proxy for human capital. We find that wage
inequality increased both within and between firms from 1986 and 1992. Higher returnsto our
measure of skill accounts for most of the increasing inequality within firms. At the same time,
our measure of skill does not explain much of the cross-sectional variance in average wages
between employers, and changes in returns to skill do not explain any of the time seriesincrease in
between-firm variance over time. Finally, we find only weak evidence of any declinesin the
rigidity of internal wage structures of large employers.

Acknowledgments: Helpful comments were received by Erica Groshen, Daniel Levine,
Georgina Moreno, and Jmmy Torrez.

Earnings inequality has increased considerably in the US economy during the past 20

years. Economists have examined a number of possible explanations for the change, with an



emphasis on demand-side changes that increased the returns to skills [Levy and Murnane, 1992].
We examine these important explanations for rising inequality by analyzing a data set with three
unique characteristics. First, the data include a quantitative measure of the actual requirements of
each job B the sKills, responsibility, and accountability B that is constructed from a detailed
analysis of each job. This measure has much higher validity and reliability than most measures of
job-relevant skills because it captures actual job requirements. Most prior studies rely on proxies
for job requirements that focus on characteristics of workers, such as years of education, or broad
descriptions such as job titles. Second, the time series data report on multiple jobs (hundreds and
in many cases thousands of positions) across 39 companies, alowing us to analyze inequality both
within employers and between high- and low-wage employers. Finally, because these data are for
managerial jobs, they allow us to extend the prior research on inequality within and between
employers which focused on production workers[e.g., Davis and Haltiwanger 1991] and to
contribute to the growing literature on wage structures within enterprises [e.g., Baker, Gibbs, and
Holmstrom 1994, Lazear 1995].

We analyze these data to address a number of questions relating to firm-level wage
inequality. We begin by describing a number of important features of wage structures at large
employers. These include the magnitude and persistence of employer-specific wage levels,
employer-specific returns to our measure of skill, and the sorting of employees between
employers by skill. We then test explanations about inequality and firm-specific wage structures
that are based on human capital theory. Among the most important of these tests is the extent to
which differences in skill requirements explain apparent differences in employer wage levels. Our
conclusion that differences in job characteristics do not explain differences in wage levelsis so
strong and surprising that we replicate the test with a second dataset, where the results were
smilar. We also examine the popular claim in much of the business press that wage structures at
large employers have become less rigid and more responsive to markets and to individual
performance in recent years [e.g., Annable, 1997; Burack and Singh, 1995; Chasman and
Feldman, 1995; Manticade and Pennell, 1992]. In general we find little evidence of declining
rigidities between 1986 and 1992, although use of bonuses has increased.

1. The literature on causes of widening inequality is vast. [Levy and Murname, 1992, and the
articlesin Journal of Economic Perspectives, 1997, provide introductions.] A recent survey
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The basic method of this paper isto decompose inequality into two pieces. wage
inequality between high- and low-wage employers (the employer wage effect), and inequality
within each employer. The inequality between employersis captured in our model by estimating a
separate intercept (firm effect) for each employer. We then examined each of these forms of
inequality in 1986 and changes in them between 1986 and 1992. Finally, we measure how each

form of inequality is related to our precise measure of skill and job requirements.

I. Human Capital Theory
The Appendix presents an illustrative model where wage differences are determined solely
by differences in skill requirements. 1n such aworld where skill levels also differ among firms and

good (but imperfect) measures of skills exist, then:

indicated that the majority of economists believe that the major cause is technological change that
is driving higher demands for skills [Krueger 1997, p. 125]. Typica papers supporting the role of
technical change include Mincer [1991]; Krueger [1993] and Autor, Katz and Krueger [1997, but
not Mishel and Bernstein, 1996]. Katz and Murphy is representative of the literature finding a
shift toward higher demand for skills[1992, but not Mishel, et al., 1997]. AsLevy and Murnane
[1992] conclude, "the most striking evidence of change in the demand for sKkill isthe increase in
the premium associated with formal education.” Some, but not all, of the articles using proxies
for skills find evidence supporting their importance in explaining increased wage inequality. For
example, Taber finds that the skills measured on standardized tests play alarge role in rising
inequality [1996, but not Blackburn and Neumark, 1993], and Juhn, Murphy and Pierce find a
large role for skills unmeasured in standard data sets [1993, but not Chay and Lee 1996]. This
mixed evidence supports the need for new measures of skills, particularly measures closer to the
actual demands of jobs than typical proxies such as "works with computers' or "years of
education."



H1: Differencesin employers= mean wages are primarily due to differences in mean
measured skills. Empirically, the standard deviation of the coefficients on the firm
effects should be substantially smaller when controlling for skills than when not
controlling for skills.

Human capital theory also offers explanations about changesin wage levelsand in
employer wage effects that are based on returnsto skill. If firms differ in their initial complements
of skills and returns to skill have increased over time, then wage inequality should increase across
firms:

H2:  If returnsto skill have increased, then wage inequality between firms will also
increase at the same pace. (Thisresult assumes that the sorting of skills across
firmsis constant, which is roughly true in this dataset, as noted below.)

Other researchers have used the corollary of this argument to conclude that rising
inequality among employersis due to higher returnsto skill. For example, Davis and Haltiwanger
estimate arising effect of establishment size on wages within manufacturing between 1967 and
1983 [1991, pp. 156-7]. They interpret this result as consistent with a size-wage effect that
results from a relationship between unmeasured skills and size coupled with rising returns to skill.

These arguments aso imply that most of this rise in between-firm inequality should be
eliminated empirically if one can control for skill requirements with an accurate measure of skills
(as shown in the appendix):

H3:  The apparent increase in inequality between firms should be eliminated or at least
sharply reduced when controlling for differencesin skill levels. Empirically, the
increase in the standard deviation of the coefficients on the firm effects should be
much smaller when controlling for skill than when not controlling for skill.

More complex models of wage determination suggest other reasons why between-firm
inequality may rise. For example, the standard deviation of firm effects will also rise if employers
make greater use of company-wide profitsharing and profit levels differ acrossfirms. Less
obviously, changes in comparisons that compensation professionals use to establish pay systems
can also increase inequality among employers. Consider, for example, the extreme case where

employers had set pay in line with a wage survey based on other firms= pay levels. If this



institutional pay-setting arrangement breaks down, then inequality among employers may rise
[Levine, 1995]. Perhaps the best example of such a change has been the breakdown of pattern
bargaining in unionized settings where unions set their bargaining demands based on prior
settlements of other unions.

Other developments may reduce inequality among employers. |f wage levels above the
market level were largely due to the ability of some employersto pay more (as in rentsharing,
bargaining, and some fairness theories), then increased competition from imports, deregulation,
and other product market shifts should reduce wage inequality among employers by driving down
the Arich@employers= ahility to pay above-market wages. This pressure is reinforced if the
increase in product market competition is greater for companies whose employees have the
highest bargaining power and would therefore be more able to secure higher wages (Bertrand
provides indirect support for this proposition [1997].) More generally, compensation practices
such as internally consistent wage structures (as described in prescriptive compensation textbooks
and Levine [1993]) will lead to some inequality among employers. If, as the business press

claims, these institutional forces have eroded, this should reduce inequality among employers.

A. Base Pay vs. Total Compensation.

The analyses described above can be calculated for base pay as well as the sum of base pay
and annual bonuses, and there are reasons to examine both. Base salary should be the aspect of
compensation most directly related to skill requirements as employers typically describe it asthe
compensation for meeting the basic requirements of the job. Individual bonuses, in contrast,
typically reflect performance above and beyond those base requirements. Moreover, at some
employers bonuses may become an expected part of compensation and are paid even when
individual performance does not exceed expected performance levels, then they should be
included as part of the wage paid for stated job requirements.

To the extent that bonuses reflect pay for individual performance, inequality of total pay
which includes bonuses should be larger than inequality of base pay because it includes differences
attributable to variations in individual performance. To the extent that bonuses also reflect

company performance (for example, due to profitsharing), between-company inequality should be



higher with total pay than with base pay. Alternatively, the theory of compensating differentials
suggests that higher average bonus payments may offset lower base pay because employees are
ultimately interested in the risk-adjusted level of total compensation. If employers differ for some
reason in the size of the bonuses they pay, then competitive labor markets that work to equalize
total compensation would suggest that total pay should be more equal across firms than is base

pay.

II. Changesin Internal Labor Marketsover Time.

Our data cover only arelatively short time period, from 1986 to 1992. Nevertheless, this
short panel permits usto test severa claims about how pay structures within large employers have
evolved. Numerous newspapers and magazines report massive changes in Americans= careers
during this period.” These discussions frequently start with a canonical "old" model of an internal
labor market, one filled with numerous rigidities.®> For example, in the old model, companies paid
similar nominal wages in different local labor markets. Large employers also had difficulty
implementing meaningful merit pay and ended up giving most employees in the same job title
about the same pay [see, e.g., Foulkes 1980]. The popular press indicates that many of these
practices have declined as companies have replaced rigid rules with greater responsiveness to the

externa market, to individual performance, and to the employer=s financial and stock market

2. Typica examplesinclude Kiechel [1987], Kisder [1994], Cashman, Kevin, and Feldman
[1995]; Burack and Singh [1995], Cappelli et al. [1997], Kanter [1987], Manicatide and Pennell
[1992], and Stiles, et a. [1997].

3. Doeringer and Piore [1971] describe the classic ILM. Cappelli et al. [1997] survey the
literature on rising flexibility in more detail, finding substantial evidence of increasing flexibility.
The evidence in Groshen and Levine indicates smaller decline in rigidities and institutions [1998].



performance. The arguments below examine potential changes in wage setting practices

associated with internal labor market and their empirical implications.

A. Have Local Labor Markets Become More Important? In many classic internal labor

markets, wage policies and structures were common across different locations of a company=s
operations, paying similar wages to similar job titles even across very different labor markets. To
the extent that internal company wage structures have become less rigid, we should see local |abor
market conditions such as wages and unemployment having a stronger effect on wages. Belman
and Levine [1998] find that wage levels and structures (e.g., returns to education) at large
employers have not become more similar to those in nearby small employers from 1979 to 1993,
but Bertrand [1997] finds that the sensitivity of wages to local unemployment rates has increased
in companies with increasingly competitive product markets.

H4A: Wages have become increasingly correlated with average regional wages and

increasingly negatively correlated with regional unemployment.

This effect should be more pronounced at jobs that have a closer connection to the local
labor market. For management jobs like those in our data, first-line supervisory positions are
more closely linked to the local labor market than are senior executive positions which operate
more in a national or international labor market.

H4B: Thisincrease in correlation should be more pronounced for lower-level than top-

level positions.

B. Has Pay for Individual Merit Become M ore | mportant? The practitioner literature on

compensation advocates the use of individual-level rewards for performance and suggests that its
use has increased over time. Merit pay is the term used to describe increases in base
compensation attributable to individual performance. To the extent that merit pay hasrisen in
importance, we expect:
H5A: Inequality of base pay among employees in the same job title should have risen.
Some employers increase incentives for individual performance not by increasing merit pay
but by increasing their use of short-term bonus or incentive payments that do not enter base pay in

future years. If thistrend is widespread we expect:



H5B: Inequality of total pay (that is, base + bonus) within ajob title should have
increased faster than inequality of base pay, and

H5C: Inequadlity of total pay within a firm should have increased faster than inequality of
base pay.

C._Has Rentsharing Become M or e Important? We can also provide imperfect measures of the

extent to which companies are tying more pay to company-wide performance. These measures
are subject to many problems noted below; most importantly the dataset contains a limited
number of employers.

First, we can decompose bonuses into a portion that is handed out to individuals and a
portion that is shared company-wide. In the former, the company identifies good performers and
gives them bonuses that are proportional to pay, bonuses that act much like merit pay except that
they do not raise base wages. In the latter, the company distributes bonuses equally to individuals
across the company. We can regress [bonus / (base + bonus)] against control variables plus a set
of employer effects where the standard deviation of these estimated employer effects measures the
extent of company-wide bonus; the residual measures individual merit bonuses. If company-wide
gainsharing is increasingly important, we expect:

H6:  The variahility of firm-wide bonuses (compared to total pay) has increased.

Tests of this hypothesis are subject to a number of limitations, however. Any secular
trend may be obscured by the recession in the early 1990s which should have dampened the
profits that fund the bonus pool at many employers. Further, this simple decomposition cannot
distinguish bonuses that are shared by a divison or team. Our procedure will allocate such
bonuses into individual or company-wide portions based on the size of the group sharing the
bonus.

A number of arguments have been made about the risng power and influence of
shareholders in corporate governance in recent decades. Much of the discussion has focused on
investors= increasing ability to advance management practices designed to further their interests
such as linking the pay of executives more closely to changes in shareholder value [see, e.g.,
Useem 1996]. We measure company performance directly using financial indicators of profits and
stock market returns and estimate whether base pay and/or bonus became more tightly tied to past



corporate performance over the period 1986 to 1992. (Our method follows Blanchflower,
Oswald and Sanfrey [1996]. They survey the many difficulties in using correlations between pay
and financial performance to measure the causal link between performance and pay. Most
problematic is reverse causality: an accounting identity assures us that the direct effect of a dollar
of excess wagesisto lower profitsby $1. Thus, even if higher product-market rents (for
example) raise wages, the wage, profit correlation may be low or negative.)*

H7:  The correlation between recent past financial performance and pay has increased over

time.

D. Have Wage Structures Conver ged? Many press stories recount how competition and the

reduction of product market rents have induced large U.S. firms to move closer to market levels
of pay. The effect of this development on average compensation might well be obscured in
practice by other developments such as increased variation in skill levels across employers or
increased incentive compensation such as profitsharing that varies across employers and affects
pay levels. The trend toward equalization should nevertheless appear in returns to basic units of
skill. They should become more common across employers if competitive product and labor
markets are reducing the ability to pay above or below market rates for equivalent units of labor.

H8: Thevariation in returnsto skill between-firm should decline over time.

[11. Data

4. Consider a case where workers capture al the rents of afirm. One firm pays wages of $10 and
has zero excess profits. High-rent firms pay $15 and, because employees capture all rents, also
has zero excess profits. The corr(wage, profits)=0. The corr(wages, economic rents)=1. The
coefficient of wages on profitsis biased down because each $1 of above-market wages reduces
profits by $1.



We analyze a proprietary data set collected by Hay Associates, the world=s largest
compensation consultant. The Hay system begins by identifying the skills that are needed to
perform particular jobs adequately using detailed and consistent measures of job requirements.
Job analyses based around detailed questionnaires are developed for each functional area such as
finance, personnel, or engineering, in order to establish exactly what an incumbent doesin a job.
These include job duties, alocation of time, responsibility, critical tasks, customer contact, and
many other tasks. The questionnaires are completed for each job title, usualy by ateam of
managers, employees holding those jobs, and Hay consultants.

The measure of skill used by Hay measures the autonomy and complexity of jobs which
are issues central to the theories of wage determination described above. The Hay measures are
grouped into three categories: "Know How" measures the capabilities, knowledge, and
techniques needed to do the job ranked according to their complexity. The skills captured by this
measure include the kind of formal knowledge usually associated with years of education.
"Problem-Solving" measures how well-defined and predictable job tasks are (less defined and
predictable tasks make greater demands on employees). Finally, "Accountability” measures how
much autonomy or individual discretion employees have in decisonmaking. The three dimensions
are then combined into a single index known as AHay points@that is designed to measure the
extent of job requirements that workers must perform.” Hay=sintention isto make these scores
comparable across occupations, companies, and over time.

Hay maintains a data base on what its client companies in different industries pay for
occupations with a given number of Hay points. Individual clients choose a comparison set of
employers (e.g., by size, industry, and location) and decide how they would like their overall wage
structure to be positioned in comparison to those paid by the comparison set -- e.g., a the median
or at the 75th percentile. Clients also exercise discretion in deciding how to position the pay of
individual jobs in their organization compared to that reference set. They may decide to pay some

jobs more or less than the levels prevailing in the data set, for example, in order to establish wage

5. For ease of presentation, we divide the Hay point total by 100; this normalization has no effect
ontheresults. We replicated all analyses described below with the three subscores entered
separately to ensure the process of creating the index does not affect the results.
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structures that facilitate internally consistent promotion pathways or job ladders consistent with

the unique set of jobsin their company.

A. Arethe Hay Measures Valid? Datafrom Hay compensation surveys have been analyzed by
anumber of researchers[e.g., Smith and Ehrenberg 1981; Cappelli 1993; and Gibbs and

Hendricks 1995]. But it is worth considering in some detail the merits and drawbacks of using

these data.

An important goal of the Hay systemsis that the measure of skill created by its job
analysis be consistent both within and across organizations because one of the servicesthey are
effectively selling is salary comparisons based on sKkill across firms. Hay asserts that
"compensation lines are directly comparable from one organization to another” (their emphasis
[Hay Group, p.8]. Reliability of the measures across jobs and firms is especially important for our
pUrpoOSeS.

The process of job analysis (defining the requirements of jobs) and attaching Hay points,
the measure of skill requirements, to jobsis conducted at an employer by ateam of the company's
managers that istrained and led by a Hay consultant. The team begins the process with a set of
"benchmark jobs," such as nurses, secretaries, or accountants, that represent common occupations
easily identifiable in the labor market. The skill requirements for these benchmark jobs are
reasonably constant across employers and are largely general as opposed to firm-specific. After
the team has completed its analyses of the skill requirements of the benchmark jobs, the Hay
consultant does another, independent evaluation of these jobs. These results are compared to the
scores produced by the team in order to check for any biases in their work. After attempting to
correct biases in the team's judgements and then revising the scores, the consultant does yet
another comparison, this time with the average scores generated across client companies for the
same benchmark jobs. A correction factor is generated from that comparison and is applied to all
of the job analyses generated by the team, for benchmark and non-benchmark jobs. If, for
example, the scores produced by the team for its benchmark jobs are 5 percent higher than the
average across other companies, then the consultant calculates a "correlation factor” that will

reduce the scores produced by the team for all of the jobs in that company by 5 percent.
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As afinal check on the consistency of these skill measures, the company maintains an
internal Job Measurement Quality Assurance Group to check on the comparahility of the scores
produced across client companies. The consultants in this group are senior practitioners known
as "correlators' who are certified by Hay in their ability to apply the Hay system consistently
across client companies. After a consultant and the client team complete their analysis of jobs and
pay, including any corrections described above, the correlators come out to the client company
and assess the results for consistency with Hay practice elsewhere. And every three years after a
compensation system has been introduced, a Hay consultant returns to the client to evaluation the
system and ensure its consistency.’

In addition to these internal checks, external pressures also help ensure the reliability of
the Hay procedures. First, the fact that Hay Associates has been using essentially the same job
evaluation process for more than fifty years provides opportunities to identify and eliminate
obvious sources of error. Hay Associates=s success in the market over many decades implies that
many employers find their job evaluation and weighting scheme to be useful. The tens of
thousands of dollars that employers spend and the hundreds of hours that their managers spend
working on job analyses suggests that employers consider the services Hay provides as highly
valuable. Second, the fact that Hay Associates relies on repeat business from large corporations
provides important incentives to maintain reliable systems: A client would immediately recognize
and find it disturbing if the Hay job evaluation system generated different skill pointsin
subsequent years for jobs that the employer knew had not changed.

Further, the Hay measures have widespread influence on how jobs are structured and
evaluated in the economy as awhole and, in that sense, have good externa validity. During the
1980's, for example, over 2 million employees were in jobs evaluated by Hay, and its system was
used by 40 percent of the Fortune 1000 [Labich 1992, pp. 116-117]. Moreover, comparisons by

non-Hay firms with these establishments extend the influence of the Hay system even further.

6. This description of the quality control process as Hay was provided by Ken Welde, Director of
Information Services, at the Hay Group (personal communication, Philadelphia headquarters
office, December 22, 1997).
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In addition to the issue of consistency or reliability, it is also important to consider
explicitly whether the Hay measures are valid: Specifically, whether they do a better job at
measuring the dimensions of skill than alternative measures that are available. The Hay points=
measure of skills and responsibility -- as with any such measure -- is subject to severa constraints.
The process of writing job descriptions and determining which tasks and responsibilities should
be included in them is somewhat arbitrary, and difficulties in matching actual job duties with Hay
Associates= compensable factors can aso introduce errors. How to weight different factorsin
determining an overall measure of skill is also largely arbitrary.

A potentially important concern is the extent to which clients may have an incentive to
bias the decisions governing Hay points as a means of shaping pay decisions in one direction or
another, despite the consistency controls noted above. For example, a powerful job incumbent
involved in the job analysis process may want to justify his or her high current pay, creating
reverse causality between Hay points and compensation. While such incentives no doubt exist,
the clients and the individual employees in them do not need to bias the skill measures to shape
those wage decisions. The process of designing compensation systems gives the client firms
ample opportunity to shape wages as they wish without atering the measure of Hay points. As
noted above, clients choose the comparison set for compensation data, they decide where their
average compensation should be relative to the market, and they make such decisions differently
across jobs. Because the relationship between pay and points is not mechanical, clients do not
need to try to bias Hay points up in order to increase compensation for their positions [see Bellak
1984]. (Asafurther check, in many of the analyses below we control for the level of individual

jobs in the management hierarchy, a key factor that may influence the ability to influence the job

7. Almost every large organization in the U.S. carries out the same basic processes of job analysis,
creating metrics of job requirements, attaching wage rates to them, and adjusting wages to create
a coherent pay structure asin the Hay system. Thus, criticism of the ad hoc aspects of this
process is muted by the fact that they cannot be avoided just by avoiding the Hay system of job
analysis and market comparison.

13



analysis -- top executives potentially have more power over the process than supervisors.
Including these controls rarely altered the results.)

Finaly, it is helpful to contrast the Hay measures and the various procedures they use to
guard against biases with alternative measures of skills that are typically used in research. Job
titles and education levels are the most common alternative measures. Both education and job
title data are typically self-reported and come with al the associated biases -- everything from
ego-enhancing reporting to simple problems remembering. Education is typically measured in
years attended (sometimes years completed) with few efforts to adjust for the quality or type of
education received except in some cases where the type of degree completed isincluded. Job
titles often differ across organizations for similar positions, especially for managerial jobs. Efforts
to generate consistent job titles, such as those used by the Census Bureau, confront the same type

of matching analysis performed by Hay, btu with far fewer quality checks than Hay has.

V. The Sample

Our data set examines over 50,000 managerial positions per year in 39 companiesin 1986
and 1992 with the number of managers employed per company ranging between 129 and 5813.
The data captures the population of manageria-level jobs in each company and includes the
characteristics of the jobs rather than of the incumbents. For each job, we can identify its level in
the organization chart or hierarchy and the firm to which it belongs: CEO or division president;
other senior executives with company or division-wide responsihilities; middle management (that
IS, managing other managers or supervisors); supervisors; and exempt, non-supervisors, generally
professional jobs such as accountants. We also know the functional area of each job, such as
marketing or finance, location (zip codes), base salary, total salary, mid-point on the salary scale
for each job class, and skill points (total, and broken out into the three subscores for know-how,
problem solving, and accountability skills).

The 39 companies are headquartered throughout the U.S., and the employeesin each
company are often dispersed throughout the country. About 200 of the locations have at least 10
managerial employees. We analyze pay data for two years for each company -- 1986 and 1992.
In 1989, the midpoint in that period, the companies ranged in size from 584 to over 60,000
employees, with a mean of 16,604 and a median of roughly 9,500.

14



We first analyze the log of annual base wages because base wages are the component of
compensation that should be most closely linked to the Hay points measures of skills and
responsibility. We then present the analyses on total pay, defined as base pay plus annual
bonuses. We merge into our data set information on total company employment taken from
Compustat.

The dataset does not have information on stock options and other forms of long-term
incentive pay. Moreover, it lacks information on stock ownership, aform of implicit incentive
that can be very important for many top executives [Hall and Leibman, 1997]. Thus, our results
for the very highest levels of executives may not be representative, given that stock ownership is
an important part of their total compensation. We replicate al results on a sample without top
executives, however, creating a sample where stock ownership and long-term financial incentives
are much less important, to produce results that can be generalized to employees for whom base
and bonus payments congtitute the bulk of their compensation.

V. Methods

We use an OL S regression to test the model developed above and to examine wage
inequality across and within firms. We regress the log of base wages against a set of firm
dummies and a composite indicator of Hay points. To control for unmeasured aspects of the jobs,
we include each job=s occupational level in the hierarchy (five levels) and 16 indicators of the
functional area within which each job is located -- finance, marketing, engineering, and so forth.

Severa analyses examine inequality within ajob title. We do not directly observe job
titles. To identify employees with the same job titles, we match on employer, function, level, and
Hay points. In 1986, for example, there were 11,641 distinct jobs in the sample.?

We used a bootstrap technique to compute the statistical significance of the changes by

running the regression models 200 times on random halves of each sample and retaining the

8. This matching process will create small number of false matches when two employeesin the
same firm have different job titles but are nevertheless in the same function and level and have
identical Hay points. These false matches will dightly overstate inequality within ajob title.
Because the number of job titles we identify and the range in Hay points are both relatively
constant, however, this overstatement should not substantially bias results on changes over time.
Because job evaluations and other changes in jobs occurred between 1986 and 1992, we cannot
say that we are examining precisely the jobs at the beginning and end of the period. What we are
examining are jobs that share firm, level, function, and Hay points in the two periods.
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estimated returns to Hay points and/or the estimated standard deviation of the firm effects for
each regression. To test for differencesin a coefficient over time or across specifications, we
tested whether the distributions of the 200 coefficients in each specification differed. We
performed a nonparametric Wilcoxon rank test on the two distributions of coefficients and/or
standard deviations. (Using a more powerful but parametric t-test produced the same results.)

Especially because many of the wage equations involve sample sizes with over 50,000
observations, even differences that are unimportant substantively can be statistically significant.
In the discussion below, therefore, we emphasize those results that are large and substantive. The
large sample size also implies that correcting for measurement error when, for example,
computing the standard deviation of employer wage effects does not meaningfully affect our
results [Haisken-DeNew and Schmidt, 1996]. Asaresult, we forego that extra set of

computations in the results reported here.

V1. Describing Wage Structuresat Large U.S. Employers
We present summary statistics and checks for representativeness of the sample as well as
other descriptive decompositions of the data which may be of interest because so little few multi-

employer datasets are available with measures of both skills and wages.

A. Summary Statistics. Table | contains summary statistics about the changesin jobs in this

sample between 1986 and 1992. Both base and total wages were higher in real termsin 1992
than in 1986 with most of the increase in total wages being attributable to the rise in base wages.
Average skill points were dlightly lower in 1992 than in 1986, a potentially interesting result given
the interest in whether skill requirements in the workforce are rising. The differences in wages
and in skill points are statistically significant. The standard deviation of both base and total wages
increased (for example, the standard deviation of the log of base wages rose from 31.6 percent in
1986 to 34.3 percent in 1992) while the standard deviation of skill points fell dightly during this
period. In results not shown, other measures of dispersion such as the Thell and Gini coefficients
also indicate a similar increase in wage inequality. (These measures capture different aspects of

the distribution than does the standard deviation. Amartya Sen discusses the strengths and
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weaknesses of these measures [1973].) Tables IF and |G present the industry breakdown of
companies and the distribution of the positions by functional area.
Table| Here

B. Checksfor representativeness. An important issue in datasets such as this one is the question

of sample self-selection. To test whether the firmsin this sample were distinctive from employers
of smilar size in their industry, we used Compustat data to match each firmin the Hay dataset to
the firm closest in 1986 sales within its 2-digit SIC industry. Using a Wilcoxon signed rank tests,
we found no statistically significant difference between the firmsin the Hay dataset and the
matched firmsin the level of sales, employment, or debt to equity ratiosin 1992, or rate of change
in sales, employment, or debt to equity ratios from 1986 to 1992. We also found no statistically
significant difference in profitability (return on assets) in 1986 or 1992. Using the acquisitions
line on Compustat we found no significant difference between the mean size of acquisitions over
this time period and no difference in the number of acquisitions per year. In short, thereis no
evidence that these employers are in any way non-representative of the population of large

industrial firms. (This population, of course, is not representative of al employers.)

C. Describing Wage Structur es: The employersin the Hay dataset are relatively homogeneous

in terms of size and sector (they are all industrial). Because the employersin this data set pay tens
of thousands of dollarsto Hay to find comparable employers and use data from those comparable
firms to set their own pay levels, we might expect between-employer pay variability to be much
lower in this dataset than in most others. Nevertheless, the employers appear to have distinctive
approaches to setting their wage structures. For example, wage levels do differ across employers
for similar jobs. Controlling for 5 job levels and 16 job functions, the standard deviation of
employer effects was 12 percent in 1986 (Table 11, model 1). Thisis somewhat lower than the
standard deviation of employer effects estimated in other datasets, which range from 14 to 21
percent. (See, for example, the papersin U.S. Bureau of the Census, [1998].)

Employers aso pay systematically different amounts for units of skill as measured by Hay
points. In results available on request, we estimated wage equations which permitted each

employer to have its own intercept and its own coefficient on Hay points. The standard deviation
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across employers of the return to Hay points was 0.057 in 1986, which is a substantial fraction of
its mean of .239.° Again, the fact that pay structures differ among employers accords qualitatively
with what other researchers have found (e.g., Groshen and Levine [1998]; Leonard and van
Audenrode, [1996]).

D. Persistence of wage structures. Also, as others have found (e.g., Levine [1991]; Groshen

[1991b], these employer wage effects persist over time. Controlling for level and function, the
correlation of firm effects in 1986 with those estimated in 1992 is .79. Firm-specific levels of the
Hay measures of skills are almost as persistent. The correlation between employer effectsin 1986
and 1992 in an equation predicting skills (controlling for level and function) is.74.

Finally, other aspects of the employer wage structures besides the average are correlated
over time. We permitted each employer to have its own coefficient on Hay points as well asits
own intercept. The correlation between firm-specific returns to Hay points estimated in 1986 and
1992 is.69. Thisissomewhat higher than the autocorrelation that Groshen and Levine [1998]
identify with their measure of firm-specific wage structure; they estimated 5-year autocorrelations
near .45 during that time period. (Their measureis for all aspects of the firm-specific wage
structure, which may include many transitory and person-specific features, while the single Hay

measure may capture more about company policy.)

E. Base Pay vs. Base Pay + Bonus. As expected, the total inequality of basetbonusis

somewhat higher than that of base pay alone. In Table IV, the RMSE of an equation with only
job level and function controls was 25.9% for basetbonus, somewhat larger than the 24.7 percent
for base pay in 1986 seenin Table I11. We can aso conclude that virtually none of the difference

in inequality between employers appears to be due to bonuses that are shared company-wide

9. In results not shown we correlated returnsto skills with a number of employer characteristics
such as the estimated employer wage effect, the average Hay points at the enterprise, severd
measures of financia performance, and the debt:equity ratio. In general, the correlations were not
statistically significantly different from zero.
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among managers and professionals. Company-wide sharing of bonuses would lead the standard
deviation of firm effects to be larger for basetbonus than for base pay alone. But in fact, the
reverse was true: the standard deviation of firm effects for base pay was 12.0 percent in 1986 and
11.7. percent for basetbonus.

Perhaps surprisingly, base+bonus is more closely related to Hay points than base alone.
When regressing Hay points against base+bonus in 1986 the estimated coefficient was .220, on
base alone the coefficient was only .203. (The regressions included controls for level and
function.) Thisresult is perhaps not surprising when comparing compensation between levels.
That is, top executives have on average both more bonus pay and a higher proportion bonus pay
than their vice presidents. What is somewhat more surprising is that the result till holds when we
include controls for job level, asin Table IVV. It would be difficult to imagine that we could have
this result if bonus payments were largely dependent on individual worker performance as that
should vary considerably across individuals in jobs with the same Hay points. It would appear,

therefore, that bonuses have at least as much to do to with one=s position as does base pay.

F. Employer wage effects by level. It isalso interesting to know how consistent wage policies

are within afirm. Dickens and Katz, for example, present evidence that high-wage industries pay
high wages to all occupations[1987]. In this data set, the firm-specific intercept estimated for
each level alone are correlated .89 and above with overall employer wage effect, controlling for
job function and Hay points. This suggests that these employers pursue consistent policies toward
wages across different jobs, setting wages for different positions at more or less the same point in

the distribution of wages for similar jobs across other employers.™

VI1I. Results

10. Thecorrelationislower between the pay of the highest executive at each employer and
the employers= firm effect: .58 in 1986 and .72 in 1992. Top executives= actual compensation
may even be less well correlated with employer wage effects than our measurements indicate
because, as noted earlier, most of these executives= total compensation is stock and other long-
term incentives not captured by base pay or base pay plus bonus.
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Table Il presents the main analyses. Wage inequality in this sample has increased, as
indicated in the first row of Table I11: the standard deviation of log(wages) has risen from 31.6
percent to 34.3 percent, that is, by about 10 percent. (For ease of exposition we refer to 100
times logs as "percent.") Inequality islower controlling for ajob level and function (RMSE = 24.7
percent in 1986). The rise in inequality between 1986 and 1992 is again almost ten percent.
Controlling for job level and function ensures that the increase cannot be attributed to any
changes in the composition of jobs across that period. (The R? of the regression with just the
controls is amost unchanged between 1986 and 1992.)

Tablelll Here

A. Are Differencesin M ean Wages between Firms Primarily Due to Differencesin Skill?

Thefirst hypothesis asserted that differences in average wages across employers were attributable
to differences in average skill levels across employers. Model 1 in Table 111 examines base wages
using only firm effects and controls for job level and function, without Hay points. The increment
to the R? due to adding firm effectsis 7.9 percent, and the standard deviation of firm effectsis
12.0 percent, reinforcing the descriptive observation earlier that wages differ substantially among
employers for employees with similar job titles and skills. The second model shows the results of
regressing log wages against the composite Hay points score. This single measure of skill and
responsibility is correlated .80 with base wages, corresponding to an R? of 64 percent from this
single measure alone (regression not shown). By way of comparison, a standard wage equation
controlling for age, education, experience, tenure, gender, race, region and various nonlinear
combinations rarely achieves an R? over 30 percent: A wage regression with three-digit
occupational classifications -- atypica proxy for job requirements and skill in other studies -- and
the above controls using the 1992 Current Population Survey produces an R2 of only 31 percent.
The impressive explanatory power of Hay points impliesthat it is afar more complete measure of

skill and job requirements than those used in the past to explain wage outcomes.™

11. The extremely high R? of this regression may also imply that employers set pay based on Hay
points. Recall, however, that the employers have considerable discretion in setting pay levels and
that Hay points do not trandate into any unique salary recommendations.
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The third model includes both firm wage effects and the composite Hay points score. The
standard deviation of the firm effects declinesto 11.2 percent when Hay points are included,
dightly less than its value of 12.0 percent when it is calculated without controlling for Hay points.

The incremental R? of adding Hay points and controls to firm effects is 7.8 percentage points,
which is almost identical to the incremental R? of adding firm effects and controls alone, without
Hay points ( 7.9 percentage points). The fact that the standard deviation of the firm effects and
the incremental R? of adding firm effects to the equation are hardly diminished when controlling
for the very detailed measures of skill represented by Hay points suggests that relatively little of
between-firm inequality is due to differences in mean skill levels between firms, providing little
evidence in favor of hypothesis 1. Another implication of Model 3 isthat Hay points are, in fact,
being used consistently across firms: If they were not, then the adding firm effects should produce
estimates that are substantially better than using Hay points alone. Y et the improvement is
relatively modest (last row in Table [11).*2

These results do not imply that mean wages at an employer and mean Hay points are
completely uncorrelated. When we regress the mean wage residua at each firm (that is, the firm
effectsfrom Model 1 in Table I11 including the controls) and the mean Hay points residual at each
firm (that is, the firm effects from model 2 in Table |11 including the controls), the R*is.12 in
1986 (regression not shown). This R? is only one-fifth as large as that obtained when we perform
the regression at the individual level. Together, these results suggest that skill as measured by
Hay points is a powerful predictor of wages within enterprises but aweak predictor of which
employers pay high wages.

The inability of detailed skill measures to reduce the variances of employer wage effects
was surprising but not entirely without precedent. Similar results were found in 1982-83 surveys
that compared manufacturing establishments in the Indianapolis areain the U.S. to those in the
Kanagawa prefecture in Japan (an industrial district outside of Tokyo). These surveys provided
one of the few datasets in addition to our Hay data that contain both detailed measures of job
characteristics and sufficient observations per employer to estimate employer wage effects.
(James Lincoln and Arne Kalleberg [1990] discuss the data in detail.)

12. Thanks to areferee for this observation.
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In addition to standard measures such as age, race, education, tenure, and experience, the
surveys included questions on 12 (in Japan) or 13 (inthe U.S.) job characteristics such as training,
autonomy, complexity, and supervision that offered proxies for job and skill requirements. The
job characteristics were important predictors of wages. In both countries, increasing each
measure of OJT and complexity and lowering each measure of supervision by one point each (on
afour point scale) has about the same effect as raising education by four years. (Complete results
arein Levine [1991], tables2 and 3.)

Aswith other datasets, employers paid very different wages to employees in the same
broad occupation with similar demographic characteristics and human capital.”® The standard
deviation of employer wage effects was 18.5 percent in the U.S. and 13.7 percent in Japan. These
employer effects are very large; in both countries, moving from the average plant to one paying
one standard deviation above average increases wages by as much as increasing education from
grade school to college.

In spite of their importance in predicting wages, however, the adding the many job
characteristics to the wage equation with standard controls plus plant effects did not reduce the
dispersion of establishment wages. Specifically, the standard deviation of plant wage effects in the
U.S. actually rose dlightly from 18.5 percent in the baseline equation to 19.0 percent when job
characteristics are added to the regression while the Japanese figure declined only dlightly from
13.7 percent to 13.5 percent. The plant effects with and without job characteristics were
correlated at or above the 0.98 level in both countries.

These results are hardly definitive, but replication of this key and surprising result in the
Indiana and Japanese datasets as well as the very different Hay data set raises our confidence that
measures of skill and job characteristics do not, in fact, explain much of the differences in wages

among employers.

13. Controlsincluded age and its square, tenure and its square, race, gender by marital status
interactions, and worker vs. supervisor vs. manager occupational controlsinteracted with
production line vs. technical departments. Results were unchanged with interactions of
tenure* training, or higher-order controls for tenure.
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B. Changes over Time . Firm wage effects have grown over time in the Hay sample. The

standard deviation of the firm effects alone (model 1) grew from 12.0 percent in 1986 to 14.6
percent in 1992, and the incremental R? of adding firm effects given the controls increased from
7.9 t0 9.0 percentage points. These results support H:2, that wage inequality between employers
has risen. Davis and Haltiwanger [1991] and Groshen and Levine [1998] also find rising
inequality between employers during this time period. And the rise in inequality was not due to
increased sorting of skills among employers.*

Therise in inequality was greater between employers than within employers. Within-firm
inequality of log wages (measured by the root mean square error [RMSE] of an equation
including controls and firm effects) rose from 23.1 to 24.7 percentage points between 1986 and
1992, about 9 percent. In contrast, inequality between employers (the standard deviation of the
firm effects) rose from 12.0 to 14.6 percentage points over the same period, a 21 percent increase
that is about twice as fast as the growth of overall inequality (Table I11, model 1). Thisresult
contradicts hypothesis 2, which notes that if inequality within and between firms are both proxies

for human capital, then their returns should grow in tandem.

14. To test for changesin sorting, we regress Hay points on firm effects and a set of controls
for job level and function (Table 11, model 2). The results provide no evidence that employers
differ more in their skill compositions over time. In fact, the standard deviation of the firm effect
declines dlightly from 13.7 percent to 12.7 percent. (With no controls, the standard deviation
rises dightly, from 11.3 percent to 12.1 percent -- Model 1.) Kremer and Maskin [1996], in
contrast, present indirect evidence of increased sorting across firms.
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Within-firm inequality might have increased more rapidly between managers and lower-
level employees, however. For example, Davis and Haltiwanger [1991] calculate that wage
inequality between manufacturing plants measured in an establishment survey (the LEED) grew
more sowly than total wage inequality measured in a household survey (the CPS). Assuming the
two sets of inequality measures are comparable, they then estimate that 25-40 PERCENT of the

increase in wage inequality is within plants for nonproduction workers.™

C. Do Higher Returnsto Skill Explain M ost of the Risein Wage | nequality? Model 2 in

Table I11 regresses the composite measure of Hay points and job-level controls against wagesin
order to test H:3, that the increase in inequality between firms can be accounted for by changesin
returnsto skill. Consistent with the assumption that returns to human capital have risen over this
period, the coefficient on Hay points rises about 15 percent (from 20.3 to 23.3) between 1986 and
1992.

Rising returnsto this measure of skill explains only a portion of the rise in inequality
between firms, however. The incremental R? from including Hay points (given the controls) rises
from 31.4 to 32.7 percent from 1986 to 1992 while the RM SE of the regression rises from 17.3 to
18.2 percent. (In regressions not shown, without the presence of the controls, the R? of the
eguation including only Hay points actually declines dightly, from .64 in 1986 to .60 in 1992.)
These increases in the inequality explained by Hay points are not significant, however, based on
the bootstrap test. In model 3 we add firm effects and Hay points to a model with the standard

15. Lawrence Katz [1991] points out that the CPS captures total inequality, which includes the
sum of inequality within plants, between plants and corporate headquarters, and between
companies. The LEED measures only inequality between plants. Thus, the result that CPS
inequality is growing faster than LEED inequality shows that within-company inequality is
growing, athough it conflates within-plant wage inequality and any widening gap between
headquarters and factory.
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job controls.  The standard deviation of the firm effects in fact rises 2.7 percentage points, about
20%, suggesting that rising inequality between employers cannot be due to rising returns to the
skills measured by Hay points and refuting H:3.

D. Robustness Checks. Robustness checks (available from the first author) found the results

essentialy unchanged when we analyzed base pay plus bonus instead of base pay aone (Table
1V); omitted the detailed controls for functions and levels within the organization; replaced
average Hay points with the know-how, accountability, and problem solving subscores of Hay
points along with their squares; included those employers who dropped from the sample in 1992
to perform the cross-section tests on alarger sample; added measures for SMSA mean wages and
unemployment rates; corrected roughly for heteroskedasticity by weighting by 1/Hay points; ran
the regression separately for each job level and for the larger job functions; and dropped the 1%
of the sample with the highest and lowest Hay points and wages.

Table IV Here
VIII. Changesin Internal Labor Marketsover Time
While the previous section tested results of a deductive model, this section provides
evidence for hypotheses derived from more descriptive and inductive theories about the decline of

internal labor markets.

A. Changesin Correlationswith Local L abor Market Conditions. If the compensation

structures of firms over time resemble internal labor markets less and their wage setting
mechanisms are more closely tied to external labor market forces, we should expect to see a
stronger relationship between wages and local market characteristics over time.  Wetest this
notion by examining the differential paid to incumbents in similar jobs (same job class and skill
points) across locations within the same firm in the two time periods. First we examine the
variance in wages across locations. In 1986 the mean standard deviation of base salary for similar
work at different locations was $3,302. This declined dightly to $3,230 in 1992 (change not
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statistically significant), suggesting that the geography differential has remained relatively stable
over this time period.

We then calculated the percentage difference between the mean wage for each job at each
company location and the overall mean wage for that job across the company and regressed it on
local market wages and unemployment. In contrast to hypothesis 4A, local labor market
conditions were not significant predictors of wage differentials in either 1986 or 1992.
Hypothesis 4B suggests that while the overall relationship should have increased, that rise should
have become most pronounced for professionals and first-line supervisors, as opposed to top
managers. In fact, results were not significant for these groups, either, although the number of
limitations to our analysis suggests that the lack of significant results can only be considered
suggestive.’®

Table V here

B. Has M erit Pay Become M ore | mportant? To the extent that individual-level rewards for

performance have become more important, we should see an increase in inequality for base pay
for employees in the same job title has risen as H:5A predicts. Consistent with that hypothesis,
the typical (median) standard deviation in total cash compensation within job titles for jobs with
four or more incumbents had a standard deviation of total pay of 7.0 percent in 1986 and 7.5
percent in 1992. All job levels experienced an increase in the standard deviation of total
compensation, but it was larger for first-line supervisors (7.3 to 8.0 percent) and smaller for

professionals (6.9 to 7.0 percent)."” The rise in inequality within ajob title averaged about 8.0

16. For example, the nature of the large firms in our sample restricts the breadth of the jobs
included in thisanalysis. For many of the corporate administrative jobs, for example, there is only
one location. Thus, the jobs included in this analysis are skewed towards jobs that are more
naturally geographically dispersed such as sales jobs. Our measures of local wages and
unemployment may also be reducing the predictive power of our model. We use Bureau of Labor
Statistics Standard Metropolitan Area data for our measures of unemployment and wages, and
these data may be less representative of the managerial labor market that is relevant for these
analyses.

17. The mean and median number of incumbents in each job title (that is, with identical function,
employer and skill points) were similar in both years (approximately 10 and 4). The number of
Aunique@jobs was 4351 in 1986 and 3921 in 1992.
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percent, dightly less than the 11 percent rise in total inequality in base wages in this sample. This
increase in pay inequality within jobs is consistent with the concept of Abroad banding@in the
practice of compensation whereby the upper and lower bounds of acceptable pay levels for any
given job title are widened presumably to give more opportunity to differentiate pay according to
individual performance. (Groshen and Levine [1998] aso find a small but statistically significant
increase in pay variation within ajob title during the 1980s and 1990s.)

A second aspect of the rising importance of individualized incentives is the increased use
of bonuses. Thirty-two percent of employeesin our sample received a positive bonusin 1992, up
from 19.6 percent in 1986, a calculation that no doubt understates the extent of bonuses because
not all who were eligible for bonuses necessarily received payment. If we instead estimate the
percentage of job titles (that is, positions sharing job level, job function, and Hay points) where
bonuses were received, the percentage rises from 27 to 47 percent over the same period. 1n 1986,
bonus variation within job titles was on average a small part of total pay. Considering jobs with
four or more incumbents in the same firm (eliminating by definition all top executives), we
calculated the variation in the percentage of bonus within job title: specifically, the standard
deviation of bonus/(basetbonus) for employees with the same employer, job level, function, and
Hay points. Over the entire sample, the mean standard deviations of this measure within a job cell
was 0.75% in 1986. That is, bonuses increased pay variation only modestly among people in the
same job title.

At the same time, we find some evidence for hypotheses 5B and 5C that inequality rose
faster for bonus than for base pay within job titles and within firms. These hypotheses are based
on arguments popular in the compensation literature that employers make greater use of bonuses
to reward individual performance than in the past. The proportion of pay at risk in our data set as
measured by the size of the bonus payments rose from .75 percent in 1986 to 1.03 percent in
1992. While the absolute level of these paymentsis low, the increase in level is particularly
impressive given that 1992 was a year of low corporate profits. Assuming that bonus pools are
related to corporate performance, the 1992 figures are an understatement of the truerisein the

importance of bonuses.™®

18. The mean variation in the percentage of pay attributable to bonuses within a job cell was
driven down because many jobs offered no bonus. The disparity of bonusesis (by construction)
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C. Have Rentsharing / Company-wide | ncentives Become M or e | mportant? |f bonuses have

risen in importance, because of rent sharing or other motives, then we should expect that any
increase in the standard deviation of firm effects would be larger for base+bonus than for base pay
alone (Hypothesis 6). Thereis modest support for this hypothesis. The standard deviation of firm
effects for base pay increased by 2.6 percentage points (Table 11, model 1) but by 3.0 percentage
points for base+bonus (Table 1V, model 1). But business cycle effects that influence the level of
profits of al firms, causing profits and bonuses to decline in 1992, e.g., confound this comparison.
The increase in the standard deviation for base+bonus might be much greater in a more typical
year.

If rent sharing with employees through incentive-based pay linked to company
performance has increased, then we would expect to see a higher correlation between past
financial performance and current pay in 1992 than in 1986 (Hypothesis 7). In our sample,
employer wage levels are not correlated with past financial performance. We estimated the
relationship using several measures of "financial performance,” including a one-year lag of return
on invested capital, athree-year average of lagged ROIC, and market-to-book ratio. None had a
significant correlation with wage effects either in 1986 or in 1992 (Table V).

Table VI Here

higher for job cells with at least one member receiving a positive bonus. For job cells with some
non-zero bonuses, the mean standard deviation of % bonus within a job title was 2.9% in 1986.
The mean variation in the percentage of compensation accounted for by bonuses declined dlightly
to 2.7% for job cells with positive bonus between 1986 and 1992. This decline is misleading,
however, because the total fraction of job cells with a positive bonus rose rapidly, especialy
among professionals. The proportion with nonzero bonus rose from 19.5 percent to 32.6 percent
of all job cells, and from 16.5 to 30.0 percent of professionals. The small but rising importance of
bonuses is better measured by the calculation in the text.
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D. Have Pay Structures Converged? Finaly, if market forces have reduced an employers=

ability to execute distinctive approaches to compensation, then the returns to Hay points should
have become more similar over time (Hypothesis 8). The data do not support this hypothesis.
The estimated standard deviation across employers of the return to Hay points was 0.057 in 1986
and 0.066 in 1992. The average coefficients were .239 in 1986 and .257 in 1992, so the
coefficient of variation of the firms-specific returns to Hay points rose about 8 percent over this

time period.

VIII. Discussion

Some of the results presented here are consistent with traditional human capital theory
where higher skill requirements lead to higher wages. Most importantly, our single measure of
skills and responsihility explains 64 percent of wage variation in the base year of the sample. It is
interesting to see that even for management jobs, the elaborate compensation structures of large
corporations are based in large measure on human capital requirements as illustrated by the fact
that the correlation between wages and Hay points is even higher within firms than between
them.™

We find that wage inequality has risen quite substantially between 1986 and 1992. Evenin
this short span, inequality of log(wages) rose by about 9 percent. Inequality between firms rose
faster than within firms, by 20 percent versus 8 percent. Almost all of the increase in inequality
within firmsin our data can be attributed to rising returns to Hay points. Numerous authors have
found that some of the rise in inequality is due to higher returns to education, but a substantial
portion of the increased inequality typically remains unexplained. Our better measure of skill and
job requirements accounts for more of the rise of inequality than have other studies, consistent
with the claim that omitted human capital explains the rise in inequality among people at the same

employer with similar observable skills.

19. Hay points are not a pure measure of human capital requirements because they also measure
accountability and responsibility. These aspects of jobs do not require not skill per se, but
motivation and attention. The success of Hay points in explaining wages within firms in that
sense provides some evidence favoring efficiency wage theories, while the failure of Hay points to
explain between-firm wages is correspondingly inconsistent with those theories.
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With respect to inequality across firms, we found first that companies pay workersin
similar jobs quite different wages, as have previous studies. Human capital theory does poorly in
explaining between-firm differences in wages. 1n 1986, for example, the standard deviation of
firm effects was almost the same with and without controlling for Hay points. That is, very little
of the differences in mean wages between high- and low-wage firms was due to differencesin
mean levels of skills and responsibility. This result is both strong and surprising and is replicated in
similar data with information on employees, job characteristics, and employers in Indiana and
Japan.

A possible explanation for the lack of effect of Hay pointsin explaining between-plant
inequality is that high-wage employers may pay more in order to attract and retain more qualified
employees than the jobs require. That is, while Hay points measure the requirements of jobs,
some employers may systematically hire "over-qualified” employees to ensure above average
performance. Although this hypothesis cannot be examined with this dataset, it is worth noting
that in other research, traditional measures of human capital such as tenure and education have
little incremental ability to predict wages after controlling for firm and occupation-specific factors,
as we have done in this study.”® More generally, these results echo past studies where individual-
level job characteristics that might proxy human capital have had limited success in "knocking
out" what appear to be wage anomalies (e.g., Krueger and Summers[1988] on industry wage
effects; Groshen [1991b] on establishment wage effects; and Brown and Medoff [1989] and
Kruse [1992] on size-wage effects).

While rising returns to Hay points account for out most of the rise in within-firm
inequality, Hay points explain none of the rise in inequality between firms. Davis and Haltiwanger
[1991] infer that the increases over time in inequality for production wages they observe between
manufacturing plants, coupled with other evidence of increasing returns to measurable skills such
as education, "are consistent with explanations for the gap that stress sorting by worker ahility."

They assert that the rise in inequality suggests that Athe sorting by worker ability across plants of

20. For example, Leonard [1990] analyzes a dataset on managerial compensation with less
detailed information on job characteristics than the data used here and finds that controlling for
job characteristics and employer, age, firm tenure, job tenure, and schooling add only about 1% to
the incremental R2 of awage regression.
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different size probably increased over time." Our direct test of increased sorting does not support
their conclusion, at least with our sample of managerial employees. We find no consistent pattern
of increased sorting of skills between employers.

Proponents of human capital theory may not be swayed by the lack of evidence in our
analyses that skills are behind the rise in inequality between firms. Despite the fact that our skill
measure is correlated at .80 with wages, it is possible, for example, that some aspect of skill that
Hay does not measure may be increasing in importance over time and may not be evenly
distributed across firms. Nevertheless, these results should give pause to researchers who are
confident that differences in mean levels or increases in the differences in mean pay between
employers are due to unmeasured skills.

Our results suggest mixed evidence that the administrated wage structures that
characterize classic internal labor markets are giving way to arrangements where the labor market
has a greater role. We find no evidence that local labor markets have much effect on the wages of
these large employers, even for professional and first-line supervisory jobs which are closer to the
outside labor market, either in 1986 or 1992. We do observe a small increases in pay variation
within job titles, however, that would be consistent with the hypothesis that merit pay has become
more important as well as large increases in the use of bonuses. We also find that the dispersion
of employer-specific returns to Hay points rose dightly over this period, contradicting the
hypothesis that competitive pressures are equalizing wages across otherwise similar jobs.

In considering these results, it isimportant to recall the limitations of the dataset B most
notably, its modest number of employers and limited span of years. The sample is also fairly
homogeneous in that the employers are large and relatively old. Importantly, because the
employees are restricted to managers and professionals; inequality between these occupations and
hourly employees cannot be examined. The sample studied by Davis and Haltiwanger [1991]
examines a broader range of firm sizes and employee occupations, workers, and some of the
changes they observe may not be visible in the smaller dlice of firms and employees in this sample.

More recent data might also reveal greater changesin internal labor markets given that other
studies are finding changes only in the mid-1990s (e.g., Neumark, Polsy, and Hansen [1998]).
Finally, these results raise new questions for future research. Perhaps the most obvious

guestion is why do skills provide a reasonably good explanation for rising wage inequality within
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firms but not for the increase in inequality across firms? Perhaps individual employers are able to
adjust wages to skill requirements inside their operations but firm-level wage strategies, such as
efficiency wages, ill differ across firms and override the tendency for wages to equalize for jobs
with similar skill requirements.  Although few datasets will have better measures of skills and
responsihbility, future research will want to examine larger samples of both employees and

employers coupled with more characteristics of each in order to address questions like these.
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Table | A: Overview

Tablel: Summary Statistics

1986 1992
Mean SD Mean SD.
41607 17649 43361 19593
Base Pay ($5)
Total Compensation ($s) 42837 21760 45277 25230
Hay points 206.6 119.9 201.4 112.4
Sample size 54,080 55,298
Table IB: Hay Skill Points
Mgt. Level 1986 1992 1986 1992 Difference of
n n Mean SD. Mean S.D. Means
T-Stat
M=0 39 39 1352 838 1340 950 1.12
M=1 496 479 661 307 580 450 4.36*
M=2 4762 4102 363 127 356 116 2.36*
M=3 22695 19297 198 71 204 72 7.07%*
M= 26088 31308 171 56 168 51 7.17%*
All 54080 95225  206.6 119.9 201.4 112.4 7.30%%
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Table IC: Base Pay

1986 1992 Difference of Means
Mean S.D. Mean S.D. T-Stat
M=0 220000 141982 231150 158205 2.09*
M=1 119682 58175 116369 55062 0.89
M=2 62722 18026 67884 22493 11.49***
M=3 41610 10422 44531 13183 24.23***
M= 35970 9379 38039 11105 23.34***
All 41607 17649 43361 19593 15.5x**
Table ID: Total Compensation (Base Pay + Bonus)
1986 1992 Difference of Means
Mean SD Mean S.D. T-Stat
M=0 268235 194394 310526 256258 2.17*
M=1 141669 81657 141498 85027 0.03
M=2 67242 23450 74557 29925 12.3x**
M=3 42315 11424 46107 14875 28.2%**
M= 36552 9720 38969 11418 26.72***
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‘ All ‘ 42837 21760 45277 25230 17.1%**

Notes: All figures expressed in 1986 dollars.
M = 0is CEO or Division president, 1 is other senior executives with company or division-wide

responsihilities, 2 is division managers (managing other managers or supervisors), 3 is supervisor,
and 4 is exempt, non-supervisory positions, generally professional jobs.
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Table | E: Industry breakdown of respondents

SIC
20

26
27
28

29
30
32
33
34

DESCRIPTION
Food and Kindred Products

Paper and Allied Products
Printing, Publishing & Allied Inds
Chemicals & Allied Inds

Petroleum Refining & Related Inds
Rubber & Misc Plastics

Stone, Clay, Glass etc.

Primary Metals

Fabricated Metal Products

N

= N N P W
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SIC
35

36
37
38

40
49
50
51

DESCRIPTION

Industrial & Commercial Machinery &
Computer Equipment

Electronic & Other Electric
Transportation Equipment

Measuring, Analysis & Controlling
Inst

Railroad Transport

Electric, Gas & Sanitary Services
Durable Goods Trade
Non-durable Goods Trade

=

R N O DN



Table I F: Functional breakdown of respondents

Job Function Number of Mean Skill Points Mean Base Sadary
I ncumbents

1986 1992 1986 1992 1986 1992

General 630 415 690.638 661.665 105370. 112063.
Mgmt/Multifield 5 2
Strategic/Corporate 128 104 339.945 313.7561921.5 65260.5
Planning 4 6
Finance/Acctg 3768 3954 211.476 207.482 41023.2 44167.9
Info Sys/ DP 3259 4995 190.122 185.256 38803.7 39827.3
4 9
HR 2185 2331 208.05 203.616 41523.2 44421.5
8 7
Legal 504 426 305.821 303.857 55680.4 60438.9
9 4
Marketing 8604 9638 214.176 204.039 39585.2 39808.2
2 5
Public Relations 286 327 234.804 222.41947261.3 48819.9
1 6
Facility Services 1409 1554 177.51 155.69338711.6 37431.8
1 1
R&D 1756 1878 236.203 231.95244202.2 50116.1
1 7
Engineering 7691 8125 203.966 195.092 42156.8 45317.0
4 6
Materials Mgmt 1979 2175 177.155 175.84536024.7 38458.5
6
Purchasing/Contract 906 938 207.422 192.78841049.2 42737.7
ing 3 6
Plant Engr 2015 1814 198.984 196.13542775.4 46094.9
1 2
Mfg or Prod Engr 1314 1445 200.524 198.531 39373.3 44038.3
1 1
Quality Assurance 964 1000 194.01 191.762 39269.5 42441.1
4 8
Prod/Mfg 6222 4644 184.834 191.496 38986.1 42989.9
Operations 5 4
Rail Transport 2942 2197 181.673 181.67544526.3 39645.1
Operations 1 8
Power Generation 854 525 193.987 195.796 45438.8 47716.3
9 1
Power Transmission 630 555 179.438 180.97542661.4 43458.8
5 6
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Gas Transmission 200

Utility Customer 503

Service
All Others 5331
54080

152 172.25 172.316 45670.5 47869.4

2

2

495 159.823 153.556 36356.8 36533.8

5538 203.934

55225

9

9

224.96 40479.9 42957.5

8

9



Table I'l: Are Skills Increasingly Sorted between Firns?
Dependent variable is |og(Hay points)
RMSE = Root neans square error

1986 1992 Change
(1992-
1986)
s. d. (I og(Hay 0. 398 0. 394 -.004
poi nts))
Model 1: Only s.d.(firm s.d.(firm . 008
firmeffects. effects) = .113 |effects) = .121 -.004
RMSE= . 388 RMVSE = . 384 -.004
R = .053 R = .049
Model 2: Firm s.d.(firm s.d.(firm -.010
effects and effects) = .137 |effects) = .127 .014
controls for job |RVSE = 0.288 RVSE = 0.302 -.068
| evel and R = .477 R = .409
function.
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Table 111:

Predi cti ng Base Wages

Dependent variable is | og(base wage)
RVSBE = Root means square error,

a neasure of within-firm

i nequality
1986 1992 Change (1992-
1986)
Total wage inequality s.d(logwage) = 0.316 | s.d(log wage) = 0.343 .033
Controls Alone: Job RMSE= .247 RMSE= .268 021
Level and Job Function | R*=.386 R*=.391 .005
Model 1: Only firm s.d.(firm effects) = .120 | s.d.(firm effects) = .146 | .026 **
effects & controls. RMSE=.231 RMSE = .247 .016
R® = .467 R*= .481 014
Effect of Adding Firm ?RMSE =-.016 ?RMSE =-.021 -.005
Effects (Model 1 - ?R*=.079 ?R*=.090 011
Controls Alone)
Model 2: Only Hay b=.203 (SE=.0008) | b=.233(SE =.0009) .030 **
points & controls *x *x .009
RMSE =0.173 RMSE = 0.182 .018
R*=.700 R*=.718
Effect of Adding Hay ?RMSE = -.058 ?RMSE = -.065 -.007
points (Model 2 - ?R*= 314 ?2R*=.327 .013
Controls Alone)
Model 3: Firm effects, s.d.(firm effects) = .112 | s.d.(firm effects) = .139 | .027 **
Hay points, and controls | ** *x .029
b=.211(SE= b =.239 (SE =.0008)** | .003
.0007)** RMSE =.152 .026
RMSE = .149 R® = .804
R*=.778
Effect of Adding Hay ?s.d.(FE) =-.008 ** ?s.d.(FE) =-.007 ** -.001 (n.s)
points, given Firm ?RMSE = -.082 ?RMSE = -.095 .013
Effects, (Model 3 - ?R*= 311 ?R*=.323 012
Model 1)
Effect of Adding Firm ?b=.008 ** ?b=.006 ** -.002 (n.s)
Effects, given Hay points | ?RMSE =-.024 ?RMSE =-.030 -.006
(Model 3 - Model 2) ?R*=.078 ?R* = .086 .008

Note: All testsare noted as** or (n.s.). ** implies the change is significant at the 1% level. (n.s.) implies not
statistically significant at the 5% level. Tests of the statistical significance of coefficient estimates (b) and
changes in coefficients (?b) aret tests. Tests of the joint statistical significance of firm effects are F tests.
Tests of changes over time (the final column) are bootstrapped, as described in the text.
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Table 1V: Predicting Base Pay + Bonus

Dependent variable is | og(Base Pay + Bonus)
RVBE = Root means square error

a neasure of within-firm

i nequality
1986 1992 *Change
(1992-
1986)
Tot al wage s.d(Il og s.d(l og . 033
i nequal ity base+bonus) = base+bonus) =
0. 333 0. 363
Control s Al one: RVBE= . 259 RVSE= . 284 . 025
Job Level and Job | R =. 369 R = .386 . 017
Functi on
Model 1: Only s.d.(firm s.d.(firm . 030
firmeffects & effects) = .117 |effects) = .148 . 022
control s. RVBE= . 243 RVBE = . 265 -.003
R’ =. 469 R =. 466
Ef fect of Adding ?RVSE = -.016 ?2RVSE = -.021 -. 005
FirmEffects 2R = . 079 2R2 = . 090 . 011
(Model 1 -
Control s Al one)
Model 2: Only Hay |b = . 220 b = .255 . 025
points & controls | (.0008) (.0009) . 010
RMBE =. 175 RMSE = . 185 . 011
R = .724 R = .735;
Ef fect of Adding ?RVSE = -.058 ?RVSE = -. 065 -. 007
Hay points (Mdel | = 314 2R = . 327 . 013
2 - Controls
Al one)
Model 3: Firm s.d. (firm s.d. (firm . 022
effects, Hay effects) = .108 |effects) = .140 . 034
poi nts and b =.227 (SE = b =.261 . 007
controls . 0007) ( SE=. 0008) . 015
RMSE =. 152 RMSE = . 159
R = .793 R =.808; .804
Effect of Adding |?s.d.(FE) = - ?s.d.(FE) = - 0
Hay points, given |.008 . 008 . 013
Firm Effects, ?RVBE = -. 082 ?RVBE = -. 095 . 012
g;\’bde' 3 - Mdel op - 311 7R = . 323
Effect of Adding |?b = .008 ?b = . 006 -. 002
FirmEffects, ?RVBE = -.024 ?RVBE = -. 030 -. 006
given Hay points |, _ R — . 008
(Model 3 - Model ?’R? = .078 ?R? = . 086
2)
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Table V: Effects of Loca

Labor Market Conditions on Wages

Dependent variable is mean wage per job for each
| ocati on/ mean wage per job across conpany

Entire sanple

Prof essionals and first-
i ne supervisors, as
opposed to top

1986 1992 1986 1992
Local 0. 048 -0. 080 0. 050 -0. 051
unenpl oynmen | (0. 114) (-0.053) (0.072) (- 0. 055)
t rate
Local wages 0.211 0.112 0. 205
0.111 (0.125) (0.062)
(0.114) (0. 060)
R2 o 0. 001 0. 000 0. 002
F statistic | 0.000 5.31 0. 94 6. 49
n 0. 96 12458 10548 11502
11818

Tabl e VI: Above- Market \Wages and Corporate Performance
Dependent variable is the estimted enpl oyer wage effect from Table 3, nopdel

1.
| ndependent
) 1986 1992
vari abl es
Coefficient | R2 Coefficient | R2
( SE) ( SE)
One- year 0. 068 -0. 035 0. 561 -0.016
| ag of (1.838) (0. 754)
return on
i nvest ed
capita
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Three-year |-0.41 -0.031 0.098 0. 0095
aver age of (0.087)
| agged RO C | (3.741)

Lagged 0. 907 -0.024 1.65 0. 010
mar ket - t o- (1.73) (1.45)
book ratio

Not e: For each regression, the regression=s F statistic was not
statistically significant.
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Appendi x 1: An Illustrative Mdel of Unnmeasured Skills and Firm
Wage Effects

This section outlines a sinple human capital nodel of wage
determ nation. Although we do not expect any such sinple nodel
to be literally true, it provides a useful benchmark when we nove
to the data. W have designated several propositions as testable
assunptions and several as testable inplications fromthe nodel.

Wil e we recogni ze that even the testable assunptions are
i nplications of underlying assunptions, they are sufficiently
close to each other to treat them as equival ent.

Assunme the true nodel is conpletely neoclassical where
| og(wages), w, are purely a reward for general skills (S) wth a
rate of return B

w=B@S.

Assune further that some enpl oyers have hi gher average
returns to skills than do other enployers. Thus, enployers wll
sort enpl oyees, |eading enployers to differ in their average
skill levels. |If we regress wages against a vector of
firmspecific dummes, then the estimated coefficients on the
dumm es will capture the amount of sorting by skills. (W wll
refer to the coefficients on the dumm es as the firm wage
effects, or as the between-firmvariation in wages.) Conbined
with the assunption that wages neasure skills we have our first
test abl e assunpti on:

TA1l: Mean wages differ by firm
1) w=1Ff, @firmeffects + e,
The standard deviation of the coefficients on the firm wage

effects (f,) indicate how much enployers differ in their average
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skill levels. The standard deviation of the estimated residual
e; neasures wage and skill variation within each firm

Assunme we now have an inperfect but fairly accurate neasure
of skills,

s =S + u,
where u is a well-behaved error termuncorrelated with skill or
firm In this case, we can deconpose the variance of the skil
measure into a conponent due to the variance of skills, and a
conponent due to the error:

V(s) = V(S + V(u).

We can now correlate our neasure of skills with wages, yielding a
test abl e assunpti on:
TA2: The neasure of skills is correlated with wages.

An inportant debate focuses on why we see enpl oyers paying
such different wages for apparently simlar workers and jobs.
(Groshen, 1991a, reviews these theories and the evidence
concerning them) W can address this debate by addi ng our
measure of skills to the regression in equation (1), yielding:

2) w=~"by * s +f,* firmeffects + e;

Now t he standard devi ation of the firmwage effects indicate
how much enpl oyers differ in their average skill |evels for those
skills not nmeasured by s. That is, the inperfect neasures of
skills, s, picks up sonme of the sorting of skills that was
captured by the firmeffects in equation (1). This yields
hypot hesi s 1:

Hl: The standard deviation of the coefficients on the firm
effects (f,) will be smaller when controlling for skills in

equation (2) than in equation (1) with no such controls.
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To the extent that the neasure of skills s is highly
correlated with wages, we know t he neasurenent error on skills
(u) nmust be low We will now make two further testable
assunpti ons:

Consi der the case with data fromtwo tinme periods, "early"
and "late." Assune simlar anounts of sorting of both neasured
(s) and unneasured (u) skills between enployers both early and
|ate. We can test for simlar sorting of nmeasured skills by
noting that if we estimate how skills vary between enpl oyers,

s =f; @firmeffects,

TA3: The estimate of V(f3) should be simlar early and | ate.
Assune further that the returns to skill (B) has increased

over time. Together these inply that the variance of firm wage

effects with no controls for skills (as in equation (1)) has

i ncreased proportional to the variance of | og(wages).

H2: Thus, the standard deviation of the coefficients on the firm
effects in equation (1) should be proportionally larger in
the | ater periods, and the R’ shoul d remain constant.

Wth constant neasurenment error of true skills, u, we have
TAS5: The estimated coefficient B from
3) w=Db@s + e;

shoul d have risen over tine. The error termin this

regression, es neasures the returns on unneasured skills

times the amount of unneasured skills, u.

Assune further that the neasurenent error in our inperfect
measure of skills is constant; that is, the ratio of true
variance V(S) to neasured variance V(s) is constant.

(Al'ternatively, assune that the returns to both the neasured and
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unmeasur ed conponents of skill both increase equally.) This
yields a further testable inplication that the higher estinmated
returns to skill explain nost of the rise in the variance of |og
wages. Specifically, the estimted R of equation (3) shoul d not
have increased over tinme. The standard error of the equation
shoul d have increased proportionately with the square root of the
increase in the estimated returns to skill, b.%
Finally, to the extent that differences in nmean wages
bet ween enpl oyers (firmwage effects) are due to differences in
mean human capital, controlling for observable skill (s) should
elimnate nost of the increase in the standard deviation of the
estimated firm 22
H3: The variance of firmeffects in an equation which controls
for skill should have risen nuch |less over tinme than the
vari ance of firmeffects in an equation with no such
controls.
As discussed in the text, all of the testable assunptions

(marked "TA" in this appendix) hold in this dataset.

21. To seethisrecall that the R? of equation 3isV(B@) / [V(B@) + V(B@)]. Thus, the R?
does not change when the coefficient on skills, B, rises. The variance of the error, V(e;) also rises
linearly with B: V(e) = B@/(u). The SEE isthe square root of V(es), so it should increase with
the square root of b.

22. This hypothesisis also discussed in related work by Davis and Haltiwanger [1991, P.157].
They note that the increases over time in the relation between plant size and wages they find,
coupled with other evidence of increasing returns to measurable skills such as education, "are
consistent with explanations for the gap that stress sorting by worker ability."
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Appendi x 2: Correlations of enployer effects by |evel

Correl ati ons of enployer effects by |evel

Correl ati on of enployer effect
at this level with nean enpl oyer

effect of the other four |evels.

Pr of essi onal s

0.31 0. 39
Top executive at enpl oyer
Seni or executives 0. 58 0. 72
M ddl e managers 0. 89 0 91

0. 95 0.98
Supervi sors

0.99 0.99

Not es: Regressions that estimate enpl oyer effects include
controls for function and Hay points. Mean enpl oyer effect

of the other four levels are weighted by enpl oynent.
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