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5B.1  Introduction

Using personnel data from a technology firm, “NewTech,” I examine the impact of
changes in labor demand and other market forces on the firm’s wage structure.  Of
particular interest is the extent to which changes in the wage structure of this firm
replicate those observed in the aggregate labor market.  During the period examined here,
wage dispersion increased broadly in the U.S. labor market.  The overall distribution of
wages (as measured by the 90th-10th percentile difference and the standard deviation of
log wages) grew more unequal, as did inequality both across groups in the labor market
(such as by education and experience) and within those groups.

The analysis of these trends using firm-level data raises several issues in addition to
the obvious caveat that generalizations from a case study are not easily drawn.  In
particular, a firm may experience idiosyncratic shocks related to demand for its products
or singular events such as a change of ownership, which may have a significant impact on
its wage structure independent of any long-term trends in the labor market.  One has to
take special care to separate these short-term fluctuations from secular trends when
analyzing changes in a particular firm’s wage structure.  In addition, it is possible that
similar firms in similar industries will have different internal pay policies or that various
generic characteristics of firms, such as size or location or product mix, will influence their
wage structures.  It is, of course, impossible to control for these “firm effects” in the study
of a single firm.  Nonetheless it seems unwarranted to neglect the possible influence of
changes in work organization and pay policy at the firm level when investigating factors
underlying changes in wage dispersion in the U.S. labor market.  Analysis of firm-level
data can offer insight into the relative importance of cyclical and secular influences on
firms’ wage structures and the extent to which such structures are flexible in response to
external market forces.  Accordingly, I attempt to gain some understanding of these issues
using six years of cross-section data over the period of 1979-1994 from NewTech’s
personnel records.  All full-time U.S. employees of NewTech are included in the data and
the analysis is based on real weekly wages of each employee.1

5B.2  Changes in Labor Demand

The shares of total employment across occupations at NewTech (U.S. only) for
the sample period are presented in Table 5B-1.  The years 1979-1982 show evidence of a
dramatic restructuring during which the firm shed 60% of its production workers
(operatives) and total employment fell by 36%.2  Note that the employment of managers
and professionals continued to increase over this period, despite sizeable declines in the
other major occupation groups.3  After 1982, employment of operatives continued to
decline for the rest of the decade and then rebounds after 1992.  This suggests that some
of the employment decline during the 1980s was cyclical rather than structural.  Table 5B-



1 illustrates the dramatic shift that has occurred in the employment profile of NewTech
between 1979 and 1994.  In 1979 NewTech resembled the typical manufacturing firm in
which production workers were the dominant employment category.4 Between 1979 and
1994, however, the number of professionals increased by 150% to become the largest
occupational group at NewTech.  The steady growth of professional employment during
this period, even while the employment levels of other occupations fluctuated, is indicative
of a major shift in the organization of work which increased the demand for highly skilled
labor.

Table 5B-1.  U.S. Employment Levels and Shares by Occupation at NewTech

Year Managers Profession
als

Technicia
ns

Operatives Office-
Clerical

Other

1979  7.2% 9.0% 22.6% 48.7% 8.1% 4.3%

1982 12.0% 14.7% 29.0% 30.2% 10.1% 4.1%

1986 11.6% 18.0% 30.9% 26.5% 9.2% 3.7%

1989 11.4% 22.6% 35.6% 18.1% 8.6% 3.7%

1992 10.1% 28.6% 33.4% 16.4% 7.6% 3.9%

1994 9.4% 30.6% 29.4% 19.7% 6.9% 3.8%

Note: Other includes, sales, service workers, and n.e.c.

5B.3  Changes in the Distribution of Wages at NewTech

During the 1980s and early 1990s, average real weekly earnings fluctuated
considerably even as they increased modestly (Table 5B-2).  The large degree of wage
variation suggests that both cyclical and secular forces influence the overall trend in
earnings at NewTech.  In general, movements in mean wages are not useful for identifying
permanent versus temporary changes in the wage structure.  For example, real wages for
all occupational groups increased between 1979 and 1986, even though the employment
levels of operatives and office-clerical employees declined throughout the period. This
raises the possibility that some part of the observed increase for these two occupational
groups resulted from the changing skill and experience composition of employees within
these occupations.  We might expect that those laid off during the 1979-82 restructuring
were predominantly lower-skilled and less-experienced employees, so that the increasing
wages of production and clerical employees were due to a composition effect rather than
an underlying change in the wage structure.



Table 5B-2.  Mean Real Weekly Earnings by Occupation at NewTech

Year All
Employees

Managers Professionals Technicians Operatives Office-
Clerical

1979 $542 $1,199 $941 $575 $353 $462

1982 709 1,353 1,008 631 439 502

1986 818 1,637 1,134 683 472 559

1989 807 1,482 1,081 644 457 545

1992 864 1,777 1,168 613 426 524

1994 822 1,483 1,149 611 403 507

Note: 1996 dollars, using PCE deflator.

After 1986, wages fluctuated for managers and professionals but continuously
declined for the three non-exempt occupations.  Again, the influence of cyclical or firm-
specific factors seems likely to account for some of the observed wage fluctuation,
especially for managers.  Mean wages for professionals increased between 1989 and 1992
and remained approximately constant between 1992 and 1994, despite employment
increases of 25-30% during each of these intervals.  This pattern is consistent with any
number of possible events:  that the firm was hiring mostly experienced engineers during
the late 1980s and early 1990s, or that the market price for newly-trained engineers was
increasing, or both.

Given the joint influence of cyclical, firm-specific and sectoral labor market factors
on the wage structure at NewTech, it’s not surprising that typical measures of wage
inequality don’t mimic the trends observed in the aggregate labor market.  The 90-10
percentile differential of the wage distribution for all employees and specific occupation
groups at NewTech is reported in Table 5B-3.  The differential for professionals mostly
increases throughout the 1979-94 period, but for other groups, and overall, the differential
fluctuates considerably.

Table 5B-4 provides a variety of percentile differentials of log weekly wages for all
employees.5  Dispersion in the NewTech wage structure, as measured by the standard
deviation of



Table 5B-3.  Percentage Difference in Real Weekly Earnings at 90th and 10th 
Percentiles at NewTech

Year All
Employee
s

Managers Professiona
ls

Technicia
ns

Operative
s

Office-
Clerical

1979 226 125 63 84 62 63

1982 196 117 67 72 51 51

1986 225 138 80 63 64 52

1989 202 127 88 63 63 59

1992 217 126 86 66 69 62

1994 258 132 90 74 85 66

Table 5B-4.  Inequality Measures for Log Weekly Wages of All Employees at 
NewTech

1979 1982 1986 1989 1992 1994

Standard
Deviation

.450 .431 .444 .434 .464 .496

Percentile Differential:

90-10 1.19 1.09 1.18 1.10 1.15 1.27

75-25 .602 .601 .564 .587 .651 .723

90-50 .785 .700 .693 .651 .631 .649

50-10 .398 .388 .486 .455 .523 .626

log weekly wages, has not exhibited the increasing trend observed in the aggregate labor
market during the 1979 through 1989 period.6  However, since 1989, the standard
deviation of log wages has increased continuously.  The 90-10 percentile wage differential
fluctuated during the 1980s, when inequality in the aggregate labor market was increasing
steadily.  Again, by this measure, dispersion has been increasing since 1989.  The 75-25
percentile differential exhibits an increasing trend since 1986. This trend apparently
reflects the decline in real wages experienced by the lower-skilled occupational groups
while at the same time the wages of managers and professionals increased slightly or
remained stable.  In contrast, the 90-50 differential declines continuously between 1979
and 1992, reflecting the increased prominence of professionals in the employment mix at
NewTech.



Table 5B-5.  Education Premium at NewTech

Year Coefficient on
4-year
college degree

Coefficient on
advanced
college degree
(M.S./Ph.D.)

1979 .628 .802

1982 .503 .662

1986 .722 .780

1989 .758 .814

1992 .818 .986

1994 .970 1.14

Note: Coefficients on education variables in a log earnings equation, estimated separately
for each year.  These equations include indicator variables for highest degree (2-year
(A.A.), 4-year, and masters/Ph.D.), a quadratic experience term, a full set of experience-
education interactions and a control for female.  The omitted educational group is high
school diploma or less.

5B.4  Multivariate Analysis of Wage Dispersion

To obtain more precise estimates of trends in between-group inequality, a series of
log weekly wage equations are estimated for each year of the sample period.  We work
with two wage equations to estimate educational and occupational wage differentials
within NewTech.  The education model estimates the effect of educational degree on
wages, controlling for experience but not occupation.  This model generates a set of
estimates of the educational differential at NewTech which can be directly compared to
the estimates of the education differential derived from aggregate labor market data.  The
occupation model estimates the effect of occupation on wages, controlling for experience
but not educational degree.  Given our interest in examining



Table 5B-6.  Occupation Premiums at NewTech

Year Manager Professional Technician Office-
Clerical

1979 .744 .855 .274 .128

1982 .710 .660 .168 .044

1986 .830 .817 .334 .255

1989 .857 .830 .323 .230

1992 .978 1.00 .412 .282

1994 1.09 1.13 .432 .218

Note: Coefficients on occupation categories in log earnings equation, estimated separately
for each year.  In addition to the occupation indicator variables (operative is the omitted
category), the regressions include a quadratic experience term, a full set of experience-
occupation interactions and a control for female.

trends in between-group variation over time rather than the causes of wage variation at a
point in time, the two models are in some sense measuring the same thing— both
education and occupation are imperfect measures of human capital or skill.  And as we
will see below, the qualitative conclusions derived from the two models are identical.7

Our first estimate of the trend in between-group inequality is based on the
coefficients on college and advanced degree variables from the education wage equations
(Table 5B-5).  The returns to higher education relative to a high school education
increased by 54% for a 4-year college degree, and by 34% for an advanced degree,
between 1979 and 1994.  This trend in the education earnings differential is comparable to
that found in the aggregate labor market (see Gottschalk, 1997).

A similar trend is evident in the occupational wage differentials at NewTech.  The
coefficients on various occupation variables are reported in Table 5B-6.  The wage
differentials between production workers and other occupations have increased during the
1979-94 period, although with some fluctuation in the early 1980s.  The differential
between technicians and operatives increased by 16%, which raises the possibility that the
skill content of technician jobs has been increasing relative to that of operatives.  The
occupational differentials of managers and professionals relative to production workers
increased by 47% and 32%, respectively.  Note that by the end of the period, professionals
had a slightly larger baseline earnings advantage of about 4% over managers.  It’s also
interesting to observe that the magnitude and trend of the professional-operative wage
differential closely match the magnitude and trend of the advanced degree-high school



differential.  This indicates that our two measures of between-group inequality are
measuring the same “latent” variable.

Estimates of the return to 10 years of labor market experience at NewTech are
presented in Table 5B-7.  Amidst some fluctuation, several trends are worth noting.  The
experience premium trend at NewTech tracks the trend in the aggregate labor market,
where the experience premium increased during the 1980s before leveling off in the 1990s
(Gottschalk, 1997).  The return to experience for NewTech operatives increased by 76%
between 1979 and 1986.  During this period, a combination of automation and
outsourcing eliminated a number of very low-skilled production jobs in NewTech’s
industry.  The elimination of these “dead end” jobs probably pushed up the experience
premium.    The experience premium for professionals increased by 63% over the period
1979-1989.  This increase coincides with the expansion of a technical career ladder at
NewTech, which was designed to allow technical employees to continue to be eligible for
promotions without switching to managerial jobs.  However, since 1986 the experience
premium for professionals has declined.  An important implication of the declining
experience trend for professionals at NewTech is that of an increasing rate of skill
obsolescence.  The value of the existing knowledge and skills of experienced professionals
may be falling relative to the education of newly trained but inexperienced employees.
This is precisely what we would expect if the rate of technological innovation was
increasing, thereby causing the existing inventory of technical knowledge to become
obsolete at a faster rate.  Then we would expect employees with the greatest amount of
technical training to be most adversely affected.

Table 5B-7.  Ten-Year Experience Premiums by Occupation, at NewTech

Year Managers Professionals Technicians Operatives Office-Clerical

1979 .380 .176 .218 .132 .216

1982 .310 .209 .191 .124 .178

1986 .388 .269 .210* .232 .163

1989 .394 .286 .232* .222 .179*

1992 .400 .242 .208 .274 .202

1994 .363 .184 .219* .246 .247*

Note: Based on coefficients from a quadratic term in experience and a full set of
occupation-experience interactions in yearly wage equations that also control for
education and female.  Comparison group is operatives.  Evaluated at 10 years of
experience.  Asterisk indicates coefficients on occupation-experience interaction terms
were not statistically significant.



A final exercise involves examining trends in within-group inequality based on the
residuals from the yearly regression equations (Table 5B-8).  All of the measures indicate
that residual wage dispersion has increased since 1989.  The magnitudes of these increases
in within group inequality are comparable to estimates based on aggregate labor market
data (see, for example, Juhn, Murphy and Pierce, 1993).  This suggests that within the
firm, pay dispersion is being driven by finer distinctions among employees based on
knowledge and skill or performance or both.

Table 5B-8.  Within-Group Dispersion at NewTech:  Inequality Measures Based on
Residuals from Log Weekly Wage Regressions

1979 1982 1986 1989 1992 1994

Standard
Deviation

.182 .190 .192 .184 .222 .225

Percentile Differential:

90-10 .451 .437 .432 .434 .470 .523

75-25 .251 .218 .216 .217 .243 .267

90-50 .197 .187 .205 .204 .216 .240

50-10 .254 .250 .227 .229 .254 .282

75-50 .114 .103 .106 .107 .115 .125

50-25 .138 .115 .109 .110 .128 .142

Note: Based on residuals from log earnings equations for each year, which include controls for
occupation, experience, female, and occupation-experience interactions.

5B.5  Conclusion

The analysis suggests that a number of cyclical as well as secular forces have been
impacting the wage structure at NewTech.  There has been a dramatic shift in the
occupational structure, driven by a major decline in the employment of production
workers and a continuous increase in professional employment.  By several measures,
wage dispersion at NewTech did not increase during the 1980s, a time when inequality
was increasing significantly in the U.S. labor market overall.  However, by the mid-1980s,
both education and occupational differentials at NewTech began to widen considerably
and within-group wage dispersion increased in the 1990s.  Operatives’ wages lost ground
to those of all other major occupational groups, including technicians.  The college-high
school wage differential widened considerably.  Both of these trends mirror those
occurring in the aggregate labor market, although they appear to have started somewhat
later at NewTech.  In contrast to a rising experience premium in the U.S. labor market, the
experience premium for professionals at NewTech has been declining of late.  This may
reflect the importance of cutting edge skills in industries in which technological innovation
is rapid.
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1 The weekly wage of hourly workers is hourly rate times 40; the weekly rate of salaried workers is
monthly salary divided by four.
2 Worldwide employment also declined during this period but not as dramatically as in the U.S., implying
that some production jobs were being outsourced by the firm.
3 The occupation groups are based on the job classification scheme of the U.S. Equal Employment
Opportunity Commission (EEOC).  In each year of the sample, engineers constitute a majority of
professional employment and over time their share of total professional employment has been increasing.
4 Note that NewTech continuously produced the same high-tech product throughout the period analyzed
here.
5 For example, the 90-10 percentile differential is the difference between log wages at the 90th and 10th
percentiles of the overall wage distribution (which includes all employees).
6 For example, using the CPS, Juhn, Murphy and Pierce (1993) report that the standard deviation of log
weekly wages for men increased from .49 in 1976 to .59 by 1988 (based on three-year averages of
surrounding years).
7 The occupation models do a slightly better job of explaining cross-sectional wage variation.  For
example, in 1982, the R-squared of the education model was .68 compared to .80 for the occupation
model.  If our education model included a finer definition of education however (e.g., by degree), we
would expect this difference in explanatory power to shrink.


