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Abstract

Changes in the structure of the U.S. economy have important
consequences on the number and kinds of jobs available and onrn the
distribution of earnings. This paper examines trends in
2mployment, =2arnings. angd =2ducational requirzments among naj;or
sectors, industries, and four detailed industry groups.
Zmployment :trenads show :that the service sectcr in jeneral zand
business and health services in particular are important sources
of new jobs in the U.S. economy. The service sector tends to
employ more coilege graduates, so 1ts expansion will tend to
raise the educational reqgirements of jobs in the future economy.
Yet the service sector also pays lower average wages than the
goods—-producing sector, which could alter the distribution of
2arnings.




The industrial structure of the U.S. =zconomy has undergone
several major changes in the last one hundred years. A hundred
vears ago most workers were employed in the agricultural sector.
With the growth of industrialization during the latter part of
the last century, the bulk of the workforce became employed in
the goods—-producing sector of the economy, primarily in
manufacturing industries. Finally, around 30 years ago, the
service sector became the dominant sector of employment.

In addition to these major sectorial shifts, there have been
shifts in employment among more detailed industries. 0One group
of industries that has received considercble attention of late is
that group that has oeen desigrated as "high—-tech" industries.
Although there is no precise definition of this industry group,
it generally includes those industries involved in the design and
producticen of news technicaily sophisticated productss such as
integrated circuits, computers, and advanced communication
equipment. It is generally beliieved that nigh-tech industraies
not only provide important new products and innovations for other
industriess but also provide an i1mportant scurce of new jobs 1n
the economy.

One reason to examine changes in the industrial sector of
the economy is that the kinds of jobs proviced in differant
sectors and industries can be quite different. In some cases;
occupations can be unique to particular industries. All farmeras,

for example,; are employed in the agricultural sector, while

almost all firefighters are employed by the government. But more




important than simply occupational differences,; however, is that

the distribution of jobs by skill or education level amonrg
industries can be guite different. Thus, shifts in employment
among industries cean alter the distribution jobs available in the
economy that can, consequently, alter the education and training
that workers will need to secure those jabs.

One recent concern is that the growth of high-tech
industries and the continuing sh:ift toward service employment
will tend to in?rease the educational requirements of jobs. This
would suggest that young people as well as adults increase their
levels of schooling in order to be eligible for such jobs. This
notion can be found in several of the recent commission reports
on education that have spurred current reform efforts (e.g.,
National Commission on Excellence in Education 19833 Task Force
on Education for Economic Growth 1983).

Another reason for examining changes in the industriai
sector of the economy concerns earnings. Not only do industries
differ in the kinds of jobs they provide, they also differ in tne
compensation they oroavide. In his ciassic studv of the service
economy, ruchs noted that the earnings in the service sector are
generally lower thaiy in the manufacturing sector and lower than
one might expect given the age, education, and demographic
characteristics of the workers employed there (Fuchs 1968,
Chapter 6). Even jobs of similar educational requirements can
have quite different earnings levels. 8o agains shifts in

employment among industries and sectors of the economy can have
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important implications for the earnings opportunities of
individuals as well as the earnings distribution of jobs in the
economy overall.

Recentlys there has been some concern that changes in the
industrial structure is leading to a decrease in the number of
middle—class or middle-~irncome jobs, thereby creating a bi-polar
distribution of earnings in the economy. This is said to be
coming about from a decline in jobs in manufacturing industries,
where wages of jobs are generally above average, and a growth in
jobs in the service industries, where wages are generally below
average (Bluestone, Harrison, and Gorhan 1984). While such
emplovment shifts do appear to be taking place; other analyses
show livtle change in the overall distribution of earnings in
recent years (Lawrence 19843 Rosenthal 1985). Nonetheless, it
remains unclear whether future employment shnifts wiil alter :he
distribution of earnings in the economy.

The purpose of this paper is Lo examine the empioyment,
education requirements, and earnings in the major sectors and
industries of the U.S. economy as well as in a few, selected
industry groups. The remainder of the paper is divided into four
parts. The next section briefly describes the industrial
structure of the economy. The following section examines
differences in employment and educational requirements among
industrial sectors and detailed groups. The third section
examines 2arnirgs differences among industries. The final

v secticn discusses the implications of these findings.
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The Industrial Structure of the U.S. Ezonomv

The U.S., economy can be divided into three major sectors:
agriculture, the industry or goods-producing sector, and the
service sector. Each sector has been the dominant source of
employment at some time in the nation’s history. We are now in a
period where the service sector is the dominant employer. in
1984, about two-thirds of the work force was employed in the
service sector, while 30 percent was emp’oyed in the inguscr:ai
sector and 3 percent employed in agriculture (Tables 1 and 2).

The industry and service sectors are actually aggregations
of a large number of detailed industries that can also be grouped
into several major categories. In general, :tne industry sector
is concerned with the prcduction of goods and the service sector
with the production of services. But there is actually no clear
iines of demarcation between the two sectocrs. A recent
government analysis of sectorial employment aggregates major
industry groups in one way (Kutscher anag Personick 1786). In :he
present analysis I allocated major industry groups among the two
sectors in a different manier,; using the procedure employec by
Fuchs (1968) in order to make comparisons between my analysis and
hiss which was performed on a similar set of data-—the 1940
Decernial Census.

The only difference between the two procedures is that the
government study puts agriculture intc the goods-producing sector
and allocates transrortations; communication, and public utilities

to the service sector. In contrast, Fuchs allocates agriculture
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to a separate sector and includes transpor*ation, communication.
and public utilities to the industry sector. 1In the present
study I included all government activities in the service sector,
while Fuchs put government enterprises in the industry sector andg
other government activities (the majority) into the service
sector.

Thus, in the present analysis, the industry sector is
composed of the following major i1ndustries: mining,
construction, manufacturing, and transportation,; communications,
and public utilities. Each of these major indusiries is itself
composed of a large number of detailed industries, with
manufacturing ccmocsed of the largest numoer. The serv:ce secior
is also composed of several major industries: wholesale and
retail trade, finance,; insurance, and real estate, services, and
government. Again 2ach of these major indusries .s composad o7
a series of more detailed industries. Services, for example, can
e further subdivided into business and i=pair sServic=s, persona:
services,; entertainment services, health services,; and other
orofessional services.

The categories and groups are a way to identify those
industries that provide a similar kind of good or service. In
other words, they can be used to identify similar industries.

Yet a similarity in goods or services does not necessarily mean
that the industries within any category or group are similar in
other wayss such as the kinds or jobs they provide or the

. educational attainms=nts of the workers they employ. Thus there
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is always a danger in making generalizations about the needs or

requirements of particular types of industries; especially at
rather high levels of aggregation. The service sector, in
particular, represents a very large group of major industries and
detailed industries whose characteristics and requirements are
guite different.

In erder to explore some those differences in more detail, I
have identified four subgroups of industries to examine aleng
with the major sectors and industries of the economy. The four
detailed industry groups zare high-t2ch manufacturing and three
service-producing groups: eating and drinking places, business
services, and health services. OJne reason for selecting these
four groups is that together they have accounted for a major
share of all new jobs added to the economy over the last two
decades and they are expected to provide a simllar snare of new
jobs in the next decade. These four groups also will help to
illustrace differences in emoiovment, educational requirements:
and earnings between the goods-producing sector of the economy
and *he services-proaucing sector of the economv as well as
differences within the services—-producing sector itself.

It should be pointed out, however, that there are also
significant differences in employment and earnings opportunities
wiithin these four groups. While the group identified as eating
and drinking places actually represents a single, detailed
industry, the other three groups are aggregations of detailed

industries. High-tech manufacturing, for example, includes




drugs, petrcleum refining, computer equipment, and aircraft.
Business services includes advertising, commercial research and
development, personnel supply, and protective services. The
complete list of detailed industries within each of *he three
groups is shown in Appendix Table A.1l.

In some cases, there are marked differences in the
oczupational structure and earnings among detailed industries
within the same group. In business services, for example, the
proportion of managerial and professional occupations among
industries within the group ranges from 7 and 8 opercent for
building and protection services tn 42 percent and 59 nercent for
advertising and business management and consulting. The
proportion of professional and managerial occupations for each of
the detailed industries within each group is shown in Appendix
Table A.i. In the remainder cf the paper we wilili ignore tnese
intra—-group differences and instead focus on inter-group
differences and differences among major i1ndustries anad sectors OfF

the economy.

Employment and Educational Requirements

Employment growth over the last two decades; from 1959 to
1984, has helped to increase the employment base of the service
sector. From 1939 to 1984, the share of employment within the

4
service secter increased from 5S4 to 67 percent, while the share

in the industry s&ccor decreased from 38 to 30 percent {Table 2).

Altogether, 85 percent of the employment growth took place in the
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service sector.

Some major industries grew at particularly high rates over
this period. The trades and services cateqgories together
accounted for more than SO percent of all employment gro th. The
government ac~-ounted for another 18 percent of employment growth,
more than the combined industry sector.

The four detailed groups combined accounted For one-third of
all employment growth -between 1959 and 1984. High-tech
industries, contrary to what people might believe, employed the
same prooortion of the workforce in 1959 as they did in 1984.

The other three groups, in contrast, increased their employment
snare suostantially. Most notably, the snare of employment 1in
business services increased Yrom ! percent 6f the workforce in
1959 to 6 percent in 1984. Almost 3 out of every 10 new jobs
adged to the ecoromy 1n tnis period found was 1n ousiness
services, health services, or eating and drinking establishments.
wha* 1s particulariy remarxaole is that eating and arinking
establishments represents a single, detailed industry, while the
other groups are composed of as many as 20 detailled industries.

Recent employment projections for the period from 1984 to
1995 suggest patterns of employment growth similar to those of
the recent past. About B2 percent of future employment growth is
expected to occur in the service sector. The biggest :hange is
for government employment,; which is expectecd to account for only

7 percent of new jobs, compared to 18 percent in the earlier

period.




The Tour detailed industries are expected to account for
almost the same proportion of new jobs in the Tuture as they did
in the past, about one in three. Business services is expected
to account for a larger share and eating and drinking
establishments a somewhat smaller share. High-tech industries
are expected to provide a somewhat le-ger share of new jobs, but
their total employment share is not expected to increase. 1In
Tact, more new jobs are expected in eating and drinking
establishments over this period than in high-tech industries.
This finding, too, orobably runs counter to a common perception
that high-tech industries will be an important source of new jobs
in the future U.S. economy.

Besides differences in the number of jobs prrvided by
different sectors and industries in the economys there are
differences in the kinds of jobs provided. Two types ot
occupational categories can be used to illustrate these
gifierences. Protessional and managerial jobs represents one
category. As in the case of industrial categories, this category
is composed of a large number and wide range of detailed
occupations, ranging from doctnrs and lawyers to low-level
managers. The category is based on the classification scheme
used in the 1980 Decennial Census (U.S. Bureau of the Census
1983). 1In general, however,; this category contains the most
prestigious and highest paying jobs in the eccnomy. Jobs in this

category also employ about 2 out of every 3 recent college

graduates (Rumberger 1984, Table 4).
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mnother occupational category is composed of high-tech
occupations, defined by the U.S5. Bureau of Labor Statistics as
those occupations requiring a an in-depth knowledge of science,
mathematics, and engine=ring (Richie, Hecker, and Burgan 1983, p.
S54). For the mosi part, t se are professional level occupations
in science, mathematics; and engineering requiring at least 4-
year college degreess; although they also include computer
programmers, and engines-ing and science technicians who require
no more than a high school diploma or a 2-year college degree.

The proportion of jobs in these two occupation groups varies
widely across sectorsy m¢ )r industries, and the four detailed
industry groups. For the economy as a whole,; 23 percent of alil
occupaéions fall into the crofessional and managerial category
({Table 3). In the industry sector t+ > proportion is only 14
percent, while 1n the service sector the prc ortion is 29
percent. The highest proportionrn in any major industry group is
found in government, where 2 out of every $5 workers are employed
in professional and managerial occupations. Among the four
detailed groups, business and health services have a much higher
proportion of professional and managtr ‘al jobs——about one in
three——than either high-tech or eating and drinking
establishments.

High-tech occupations represent only about 4 percent of all
jobs in the economy as a whole The industry sector overall has
about twice the proportior of high—-tech occupations than the

service sector. High-tech manufacturing has the greatest
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concentration of high-tech occupations, but even tner= only 15
percent of the jobs are in this group. Many of the remainuer are
in relatively low-paying production cccupations (Rumberger and
Levin 1985, p. 411). The next highest concentrations of high-
tech occupations are found in mining (13 percent) and business
services (10 percent).

Another way to compare industries is by the educational
wttainments of the workers they employ. Higher education leveis
are generally associated with higher quality workers and higher
quality jobs. Thus the educational attainments of workers in
current jobs can suggest the educational requirements of future
jobs.

In 1980 more than half of American workers had completed a
high school degree or lesss 20 percent had completed some college
(1 to 3 years), ang another 19 percent had completed 4 or more
vyears of college. As a whole, workers in the service sector have
higher lievels of education than workers in the industry sector.
Therefore the continued grow of the service sector will have a
tendency to raise the educational requirements of work in the
U.S. economy independently of any upgrading of requirements that
might take place within occupations.

However,; the educational requirements of future jobs due
such compositional shifts may be less than expected based on
these gross differences because educational attainments vary
widely among industries within the service sector. For example,

in goverrmenty, 37 percent of the workers have completed 4 or more
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years of college, while in wholesale and retail trade, only 10
percent have completed 4 or more years of college. Since the
government is expected to contribute only 7 percent of all new
jobs over the next decade; while the trade industries are
expected to provide 24 percent (Table 2)s these shifts by
themselves will have a tendency to reduce not raise educational
requirements of jobs in the economy.

0Of course the growth of the service industries, which are
expected to provide 44 percent of the new jobs between 1984 and
1995, will help to raise the educational requirements of work
since these industries have a high concentration of jobs for
college graduates. For the economy as a whole,; however; a recent
analysis suggests that the educational requirements of future
jobs over the next decade be will about the same as the
educational attainments of current jobs (Levin and Rumberger
1986, Table 1).

There is also a good deal of variation fn the educationa:
attainments of workers among the four detailed industry groups.
The proportion of college graduates ranges from S percent in
eating and drinking establishments to 27 percent in business
services. In high-tech manufacturing, 18 percent of the workars
have 4 or more years of college; which is lower than for the
service sector as a whole. Thus not only will high-tech
industries provide a relatively small proportion of new jobs in
the economy over the next decade (& percent),; they also tend to

employ less-educated workers than the service sector generally.
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Earnings

The various sectors and industries in the U.S. economy
differ in the earnings opportunities they provide as well as the
number and kinds of jobs. ©Some of these differences in earnings
are due to differences in occupations, which vary widely in the
remuneration they provide. But there ;re also other factors that
contribute to earnings differences. For instance, it is well-
known that unionized industries tend to pay higher salaries than
industries that are not unionized (Freeman and Medoff 19835). And
of course the educational attainments of workers and other,
individual characteristics also contribute to obserwved earnings
differences.

In order to compar earnings across industries and the role
that education and other individual factors play in determining
earnings; a simple model was used to estimate earnings:

Inw = a + B1S + B=A + BgR + b.f, (1)
where w represents hourly earningss S represents a vector ofF
dummy variables for schooling categories, A represents a vector
of dummy variables fTor age categories; R represents a vector ofT
dummy variables for racial and ethnic categories, and f
represents a dummy variable for female.

The model was estimated on a random 10 percent sample of
persons from the 1980 1/1000 Public Use Sample. The sample was
restricted to persons who were in the labor force in 1980 and
reported positive values for annual earnings, weeks worked, and

usual hours worked in 1979. This yielded a sample size of 9,784
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persons. Hourly earnings were estimated by dividirg annual
earnings in 1979 by total annual hours {(weeks worked times usual
hours worked).

In order to reveal differences in the payoff to schooling,
the model was estimated separately for workers within =ach of the
three sectors, the eight major industries, and the four detailed
industry groups. The estimated coefficients for the schooling
variables appear in Table 4. Since schooling was divided into a
series of dummy variables,; each schooling coefficient shows the
payoff to that level of schooling relative to other workers with
12 years of schooling within the same sector or industry.

For the overall samplesy the model reveals the usual
relationship between years of schooling and hourly earnings.
Workers with more schooling receive significantly higher hourly
earnings than workers with less schooling. Workers with four
years of colleges for example, receive about 30 percent higher “
earnings than high school graguates. Workers with only a gracge
school education have hourly e.rnings that are almost 25 percent
less than high school graduates.

The results also reveal substantial differences in the

relative returns to schooling across sectors and industries.
While the relative payoff to four years of college is similar
between the industry and service sectors (around 30 percent);s; the
relative payoff to graduate education is much higher in the
service sector than in the industry sector (49 percent versus 31

percent). Larger wvariations in the relative returns to
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schcel.ngs however, are found among major industries and detailed
industry groups.

In some industries, workers with higher levels of schooling
do not earn significantly higher wages than persons with less
schooling. This is largely the case in mining, construction;
eating and drinking establishments,; and business services. The
lack of any payoff to additional schooling could result from the
kinds of jobs found in those industries, jobs where aaditional
schooling is not needed and therefore not rewarded. Business
services, for example, is composed df a wide variety of detailed
industries that provide a wide range of jobs, from janitors and
private service workers to computer specilalists and managers. In
some of these jobs, there may be a payoff to additional
schoolings while in others there may not.

Even in industries where tnere i1s a significant payoft to
additional schooling, the relative payoff varies widzly. The
relative payoff to four years of coilege varies from &S percent
in the services industries to 40 percent in wholesale and retail
trade. In the four detailed i1ndustriess; the reilative payoff to
four years of collqge is around 30 percent in high-tech
manufacturing and health services and insignificant in eating and
drinking establishments and business services.

Additioral comparisons of earnings differences across
sectors and industries can also be made using expected earnings.
Expected earnings were computed for each sector and industry by

multiplying the estimated coefficient for each variable from the
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entire sample by the mean value of that variable for workers
employed within each industry. More specifically, expected
earnings was estimated by the equation:
A A A A A A
In wy = a + BiS: + Bz=A; + BxsR, + Dafis (2)

where S, Ay» Ry and fy represent the mean values for these

-

variables for industry i.

Several ratios were then constructed using actual and
expected earnings for each sector and industry group. The first
ratio compared actual hourly earnings in each category with mean
hourly earnings for all industries. This comparison reveals
relative differences in actual hourly earnings across sectors and
industries. A second ratio comparedg expected hourly earnings in
each category with expected houirly earnings for all indusc¢ries.
This comparison reveals earnings d%fferences across sectors and
industries due to differences i% educational attainments ang
other individual characteristics, assuming that these
characteristics were rewarded similarly in all industries anag
sectors. The third ratio compared actual earnings with expected
earnings within each cateqgorv. This comparison reveals
differences due to the differential returns to individual
characteristics as well as other factors not accounted for in the
model,; such as the extent of unionization.

This technique was used by Fuchs (1968) in his classic study
of the service economy to identify differences between the

service and industry sectors of the economy. His estimates were

based on the 19460 1/1000 Public Use Sample; whereas the present
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estimates were based on the 1980 1/1000 Public Use Sample. Thus
it is instructive to compare the estimates from the two studies
to see what changes have taken place over the last 20 years. One
problem in making these comparisons, however; is that I put all
government workers in a separate category, while Fuch’s only
separated government workers in public administration and the
postal service, but left the remainder in other industries.
Therefore the categories are not strictly comparaoie.

Actual and expected earnings for the economy as a whole as
well as for sectors, major industries, and the four detailed
industry groups are shown in Table S. Comparisons of actual and
exoected earnings across 1ndustries reveal a numoer of
differences between the industry and service sectors. First,
actual hourly earnings in the industry sector were about 12
percent higher than in tne service sector in 1979. Reiative
differences in expected earnings are & percent, which suggests
that education and other individual characteristics account Tor
half of the observed difference in earnings between the two
sectors. VYet actual e€earnings in the i1ndustry sector were still S
percent higher tha~ expected in 1979 given the age, education
levels, race, and sex of the workers in that sector, whereas
actual earnings in the service sector were 1 percent less than
expected.

In contrasts Fuchs found about the same relative
differential (13-14 percent) in actual hourly earnings for 1959

between the two sectors, but could not acccunt for any of the

17




differerce due to differences in education and other individual

characteristics (Fuchs 1968, Table 46). Thus Fuchs found that

actual earnings in the industry sector were about 8 percent
higher than expected earnings, while actual earnings in the

service sector were about 8 percent lower than expected earnings

(Fuchs 1968, Table 44). Comparisons between these two sets of

findings suggest, therefore, that the relative advantage of
working in the industry sector compared to the service sector has
been reduced over the last 20 years by more than half, although

some advantage still remains.

Relative comparisons of expected earnings across sectors and

industry groups suggests that some of the observed differences in

actual earnings are expected due to differences in the educations

age, race, and sex of the workers in each category. That is,
some of the observed disparities in hourly earnings across
industries are expected given the differences in the ‘
characteristics o7 the workers employed. Yet even accounting for
these differences, some sectors of the economy pay higher wages
than other sectors. The"agricultural sector and government pay
the lowest wages relative to cther sectors and industry groups
given the characteristics of workers employed there; whereas
construction, eating and drinking establishments, and health
services pay the most.

In contrast, Fuchs found that the ratios of actual to
expected hourly earnings were lowest in retail trade, personal

services, and government (postal service and public
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administration). The highest ratios were in mining,
construction, and finance, insurance; and real estate (Fuchs
1968, Table 46). Comparisons between these two sets of estimates
suggest that, in some cases, the relative advantages of workers
in some industries have not changed over time (e.g., government),
whereas the relative advantages of other workers have changed
(e.g.s mining).

A final analysis estimated actual and expected earnings
separately for males and females. The results appear in Table 6.
These estimates reveal that both men and women rezeive different
hourly earnings in different sectors and industries of the U.S.
economys even controlling 7or differences in educations age, and
race/ethnicity. Yet the relative advantages for men and women
across industries differ.

Both men and women earn more than expected 1n the industry
sector compared to the service sector, although the difference
between the two sectors 15 higher Tor men (7 percent) than for
women (2 percent). Yet women do much better than expected in the
agricultural sector (29) percents; while men do significantly
worse than expected (11 percent).

Comparative advantages for males and females also differ
across industry groups. Males have their highest ratios of
actual to expected earnings i1n construction, eating and drinking
establishments,; and health services. They have the lowest ratios
in agriculture and government. Females have their highest ratios

of actual to expected earnings in transportation, communications,
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and public utilitiesy, and in business services. Their lowest
ratios are in wholesale and retail trade, and in eating and
drinking establishments. The biggest contrasts between men and
women in relative earnings are found in agriculture; eating and
drinking establishments, health services, and government.

Fuchs also found large disparities in relative earnings
between men and women in government and business and repair
services (Fuchs 1968, Table 46). These findings suggest that the
industry sector as a whole is more uniform in the wages paid to
men and women (perhaps because of unionization), but that the
service sector is not. In particular, the government has
remained a relatively attractive place to work for women {(in
terms of wages) over last 20 years and a relatively unattractive
place for men (Freeman 1983). It has been suggested that one
function of the government sector, in fact, has been to provige
the employment and earnings opportunities for women (and
minorities) that they have not been able to find in the private

sector (Carnoy, Shearer; and Rumberger 1983, Chapter &).

Summary and Conclusions

The purpose of this paper was to illustrate that there are
substantial differences in employment opportunities, educational
requirements, and earnings among different industrial segments of
the U.S5. economy. These differences were examined across
sectorss major industries; and four detailed industry groups.

The fact that such differences exist suggests that shifts in
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employment opportunities across sectors and industries can have
profound impacts on the overall composition of jobs; future
educational requirements, and income distribution.

For example, the service sector has generated a major share
of new jobs over the last two decades and is expected to generate
the major share of new jobs in the next decade. Moreover, the
educational attainments of workers in the service sector are
generally higher than in the industry and agriculturat sectors.
Yet there is also substantial variation in the educational
requirements of jobs within the service sector. So to some
extent the growth of those industries with the highest
educational reguireinents,; such as health services,; wiil be
buttressed by the growth of industries with lower educational
requirements, such as eating and drinking establishments.

Earnings are generaily lower in the service sector than in
the industry sector. 5o the continued expansion of the service
sector will probably act to reduce the average earnings of
workers. Both males and females receive a relative advantage
working in the industry sector in that their earnings are higher
than expected given their level of schooling, age, and racial
composition. However, at a more detailed level, males have a
comparative advantage working in eating and drinking
establishments and in health services, while females have a
comparative advantage working in agriculture, in transportation,
communications, and public utilitiess and in business services.

These differences illustrate that the indusirial structure
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of the U.S. economy has and will continue tc have an important
impact on employment opportunities and earnings of workers.
These differences will contribute to the overall welfare of

workers in the future economy as well as the relative welfare

among different social groups.
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Table 1

Actual and Projected Employment by Sector anc Ingdustry Group,
1959, 1984, 1995

{(thousands of persons)

Employment
Employment Growth
1959 1984 1993 1959-84 1984-95
All industries 67,784 106,841 122,760 39,057 15,919
I. Agriculture 5,583 3,293 3,059 -2,290 -234
II. Industry 25,797 31,859 34,693 6,033 2,845
Mining 614 651 631 =27 -20
Construction 3,910 5,920 6,636 2,010 716
Manufacturing 17,018 19,779 21,124 2,761 1,345
(1} High—tecn?* 3,712 3,434 5,417 1,722 %83
Transportation, 4,285 5,500 6,304 1,245 804
communications,
and public utilities
{Il. Service 36,-05 71,098 33,006 35,293 13,308
Wholzsale and rrtail 13,492 24,290 8,272 10,798 3,982
trade
{2) zating anu drinking 2y 5,732 5,936 3,73t 1,202
astablishments
Finance, insurance, and 2,959 6,296 7,397 3,337 1,101
real estate
Services 11,371 25,128 32,.93 13,257 75063
(3) Business services 353 44825 7,912 3,872 2,437
{4) Health services 1,930 6,472 8,232 4,542 1,760
Government 8,083 14,499 15,582 7,390 1,083

tHigh-tech industries defined as those industries with a ratic of R&D
expenditures to net sales at least twice the average for all industries, as
determined by the BLS. BLS designations of SIC industries translated to BLS
industries. GSee Richie, Richard W.; Daniel E. Hecker; and John U. Burgan,
"High Technology Today and Tomorrow: A Small Slice of the Employment Pie.'
Monthly | abor Review, Vol. 1¢4, (November 1983), pp. 50-58.

Source: Valerie A. Dersonick, "A Second LooK at Industry Outpout and
Employment Trends Through 1995." Monthly Labor Review, Vol. 108, (November
1965), Tables ! and 7.




Table 2

Actual and Projected Employment by Sector and Industry Group,
1959, 1984, 19935

{(percent distribution)

Employment
Employment Growth
1959 1984 1995 1959-84 1984-95
All inagustries 100 100 100 100 100
I. Agricul ture 8 3 3 -- -
I1. Industry 38 30 28 15 18
Mining 1 1 1 - -
Construction 6 L) 5 S 4
Manufacturing 25 18 17 7 3
{1) Hign-tecn* S 3 3 4 S
Transportation, 6 S ] 3 S
communications,
and public utilities
III. Service 34 67 o9 35 32
Wholesale and retail 20 23 23 26 24
trade
{2) Eating and drinking 3 5 b 9 -
egtablishments
Finance, insurance, and 4 6 6 8 7
real estate
Services i8 24 27 32 4q
(3) Business services 1 6 6 9 17
{(4) Health services 3 6 7 11 11
Government 12 14 13 18 7

tHigh-tech industries defined as those industries with a ratio of R&D
expenditures to net sales at least twice the average for all industries, as
determined by the BLS. BLS designations of SIC industries translated to BLS
industries. See Richie, Richard W.; Daniel E. Hecker; and John U. Burgan,
"High Technology Today and Tomorrow: A Small Slice of the Employment Pie."
Monthly Labor Review, Vol. 106, {(November 1983),:pp. S0-58.

Source: Valerie A. Dersonicky "A Second LooK at Industry Outpout and
Employment Trends Through 1995." Monthly Labor Review; Vol. 108, {(November
1985), Tables 1 and 7.
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Table 3

Occupational Employment and Educational Attainments
of Workers by Sector and Industry Group, 1980

Percent in Percent in Educational Attainments
Professional/ High- (years of schooling!
Managerial Tech? {ocercent distribution)
Occupations Occupations 0-11 12 13-15 16+
All industries 23 4 24 27 20 i°
I. Agriculture 6 1 43 34 11 12
I1. Industry 14 6 30 42 17 11
Mining 14 13 31 37 18 14
Construction 9 3 33 40 18 9
Manutacturing 15 ) 31 42 16 il
{1) High-tecn* 21 13 22 =1 9 i3
Transportation, 16 4 20 44 23 11

communications,
and public utilities

I11. Service c9 3 20 33 21 24

Wholesale and retail 14 1 31 40 19 10
trade

{2) cating and drinking {7 - 36 33 36 3
2stablishments

Finance, insurance, and 22 1 8 39 26 27
real aestate

Services 36 4 i9 31 23 27

{3) Business services 33 10 ) 33 24 g7

(4) Health services 3s 1 16 31 28 25

Government 41 4 14 31 18 37

*High-tech industries defined as those industries with a ratio of R&D
expenditures to net sales at least twice the average for all industries, as
determined by the BLS. BLS designations of GSIC industries translated to BLS
industries. High-tech occupations defined as those that require an in-depth
knowledge of sciencw, mathematics, and engineering, such as engineers and
computer sgecialists. See Richie, Richard W.; Daniel E. Heckerj and John U.
Burgan, "High Technology Today and Tomorrow: A Small Slice of the Employment
Pie." Monthly Labor Review, Vol. 106, (November 1983), pp. S50-58.

Source: Calculated from the 1980 1/1000 Public Us~ Sample, U.S. Bureau of the
Census (N=9642).
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Table 4

Estimated Effects of Schooling on Log Hourly Earnings
by Sector and Indusiry Group, 1969

Industry (N) Years of Schooling
9-11 12 13-1S5 16

All industries (9784)
i. Agriculture (246)
I1I1. Industry (34835)

Mining (107)
Construction (S5é2)
Manufawcuring (2197)
(1) High-tech? (538)
Transportation,
cCOmMUNICationss
& pub. util. (619)

. Service (6053)

Whoiesaie ana retaiil
trade (19%2)
(2) Eating & drinking
establishments (389)
Finance, insurance,
% real =state (566)
Services (1899)
(3) Bus. ser. (266)
(4) Heaith ser. 1383)
Government (i636)

*Significant at the .05 level.

High-tech industries defined at those industries with a ratio of R&D
expenditures to net sales at least twice the average for all industries, as
determined by the BLS. BLS designations of SIC industries translated to BLS
industries. See Richie, Richard W.3 Daniel E. Hecker; and John U. Burgan,
"High Technology Todey and Tomorrow: A Small Slice of the Employment Pie."
Monthly Labor Review, Vol. 106, (November 1983), pp. 50-58.

Note: Regression equations cantain control variables for age group, gender,
and race/ethnicity group. See text for a detailed explanation.

Source: Calculated from the 1980 1/1000 Public Use Sample, U.S. Bureau of the
Census (N=9642).




Table 5

Actual and Expected Hourly Earnings
by Sector and Industry Group, 1979

Actual Actual/ Expected/ Actual/
Actual Expected Expected
(All) (A1)
All industries 7.46 1.00 1.00 1.00
I. Agriculture 6.39 .84 .97 .88
I11. Industry 8.07 1.08 1.03 1.05
Mining 8.60 1.15 1.12 1.03
Construction 9.02 1.21 1.07 1.13
Manufacturing 7.32 1.01 1.00 1.01
(1) High-tech? 8.18 1.1 1.07 1.03
Transoorcation, 3.04 .21, £.99 L.it
communications,
and public utilities
v 111. Service 7.18 96 .97 .99
, ‘Wholesale and r=tail 3.463 .39 .37 1,03
* ’ trade
(2) Eating and drinking 6.40 .86 .75 1.15
estaolishments
finance, insurance, and 9.03 1.08 1.02 1.06
real estate
Services 6.94 .93 .95 .98
{3) Business services 8.32 1.12 1.03 1.09
{4) Health services 7.33 .98 .88 i.ll
Government 7.72 1.03 1.07 .96

Monthly Labor Review, Vol., 106, (November 1983), pp. 50-58.

times the mean value for that variable in each industry category.

tHigh-tech industries defined at thase industries with a ratio
expenditures to net sales at least twice the average for all industries, as
determined by the BLS. BLS designations of SIC industries translated to BLS
industries. See Richie, Richard W.3; Daniel E. Heckerj and John U. Burgan,
"High Technology Today and Tomorrow: A Small Slice of the Employment Pie."

of R&D

Note: Expected earnings calculated by multiplying the estimated regression
coefficient for every independent variable calculated from the entire sample

Source: Calculateo from the 1980 1/1000 Public Use Sample, U.S. Bureau of the
Census (N=9784).




Table &

Actual and Expected Hourly Earnings
for Males and Femaless by Sector and Industry Groun.

1979
Males Females
Act. Act./ Act./ Exp./ Act. Act./ Act./ Exp./
Act. Exp. Exp. Act. Exp. Exp.
(All) (A1) (Al1) (All)
All industries 8.47 1.00 100 1.00 5.20 1.00 1.00 1.00
I. Agriculture 6.36 .75 .84 .89 6.95 1.26 .98 1.29
11. Industry 9.07 t.07 .98 1.09  5.33 1.03 .95 1.08
Mining 8.83 1.04 .95 1.09 6.3¢ t1.22 1.159 1.06
Censtruction “ ?.29 1.10 .92 1.20 6.08 1.17 1.02 1.15
Manufaciuring 3.7 1.93 L7 1.0 5.93 .77 L3 Lo
(1) High-tech? 9.75 1.15 1,07 1.07 5.32 1.02 .97 1.05
Transportation, ?.86 1.16 1.04 1.12 6.49 1.25 1.01 1.24
communications,
and 2uwoiic utilities
ilil. Service 8.35 i.04 1l.o02 1.02 5.57 1.97 1.01 ..96
Wholesale and retail B8.24 .97 .89 1.09 4,70 .90 .91 .99
trade
v2) Zating and drinking
establishments ?.22 1.09 .73 1.49 4.35 .83 .85 .98
Finance, insurance,
and real estate 1t.16 1.32 1.17 1.13 5.55 1.07 1.02 1.05
Services ?.01 1.06 1.05 1t.0% S.48 1.05 t.,02 1.03
(3) Business services 9.61 1.13 1.04 1.09 6.66 1.28 1.02 1.85
{4) Health services i2.83 1.51 1.14 1.32 5.91 1.14 1.03 1.1%
Government 8.78 1.04 1.11 .94 6.65 1.28 t.12 1.14

High-tech industries defined at those industries with a ratio of R&D

expenditures to net sales at least twice the average for all industries, as

determined by the BLS. BLS designations of SIC industries translated to BLS
industries. See Richie, Richard W.; Daniel E. Heckers and John U. Burgan,

“"High Technology Today and Tomorrow: A Small Slice of the Employment Pie."

Monthly Labor Review, Vol. 106, {(November 1983), pp. S50-358. .

Note: Expected earnings calculated by multiplying the estimated regressionr
coefficient for every independent variable calculated from the entire sample v
times the mean value for that variable in each industry category.

Source: Calculated from the 1980 1/1000 Public Use Sample, U.S. Bureau of the

Census (N=9784).




Appendix Table A.1

Total Employment and Percent Professional & Managerial
Occupations by Detailed Industries within High-Tech
anoc Selected Service industries, 1980

Percent in

Employment Professional/
(thousanas) Managerial
Occupations
(1) High-tech manufacturing? 3,512 23
Plastics 234 15
Drug 204 =&
Scaps & cosmetics 135S =3
Paints, varnishes, and related prods. 76 20
Agricultural chemicals 68 2l
Industrial and mis. zhemicals 555 a2
Petroleum refining 183 22
Ordinance 85 16
Engines & turbines 137 15
Office & accounting machines 100 24
Electronic computino escuioment 429 34
Radgio, TV, camera =aquipment 391 i3
Electronic machinerv 1,257 18
Aircraft & parts 625 24
Guided missles 201 46
Scientific & contralling instruments 235 23
Optical &% health service supnlies 255 18
Photography equipment & supplies 142 23
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Appendix Table A.l1 (Continued)

Total Employment and Percent Professional & Managerial
Occupations by Detailed Industries within High-Tech
and Selected Service Industries, 1980

Percent in
Employment Professicnal/
{thousands) Managerial

Occupations

(2) Eating & drinking places
{3} Business services

Adver tising

Building services

Commercial R&D

Personnel supply

Business man. ¥ consulting services
Computer & data processing
Detective & protective

Business services; n.e.c.

(4) Health services

Offices of physicians
Offices of dentists
Chiropractors

Ontometrists

Health practitioners, n.e.c.
Hospitals

Nursing facilities

Health services, n.e.c.

*Hign—-tech industries defined at those industries with a ratic of R&D
expenditures to net sales at least twice the average for all industries, as
determined by the BLS. BLS designations of SSCCinddaétie@estranatetadedotBLELS
industries. See Richie, Richard W.; Daniel E. Hecker; and John U. Burgan,
"High Technology Today and Tomorrow: A Small Slice of the Ewployment Pie."
Monthly Labor Review, Vol. 106, (November 1983), pp. 50-58,

Source: U.S5. Bureau of the Census, 1980 Census of the Population, Vol. 2:
Occupation by Industry (Washington, DC: Government Printing Office, 1984),
Table 4.




