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- foreword

In the United States, scientists and engineers play major roles in efforts critical to
promoting technological innovation and economic growth as well as improving indus-
triz! productivity, international competitiveness, and national security. Yet, these
professionals constitute only a small fraction (3.4 percent} of the Nation’s work force.
This report, the third in a biennial series, provides a comprehensivg overview of the
status of U.S. scientific and technological efforts as they relate to the employment and
other characteristics of science and engineering personnel, and provides a perspective
or framework for analyzing issues r¢iating to these personnel.

This publication is a useful complement to the National Patterns of Science and
Techr. 'ogy Resources series and the National Science Board'’s periodic Science Indicators
series, both developed by the Division of Science Resources Studies. Cumments and
suggestions are invited so that future volumes will continue to reflect the information
needs of policymakers and others concerned with U.S. efforts in science and
technology. ‘ '

Charles E. Falk
Director, Division of Science
Resources Studies
Directorate for Scientific.
" Technological, and
International Affairs

December 1984
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notes

o Concepts and definitions underlying much of the data in this report, as well as
the major data sources, are presented in appendix A.

« Many of the statistics presented are subject to both sampling and nonsampling
error. Readers are urged to review the statistical limitations of the data pre-
sented in appendix A,

s The information on U.S. scientists and engineers is primarily based on data
from the National Science Foundation’s Postcensal and Experienced Sample
Surveys for the seventies and eighties. Each decade NSF uses the Decennial
Census to develop a baseline of data on scientists and engineers for these
surveys, Since there are differences in the data concepts and definitions used in
each Decennial Census; the data presented in this report for years 1976-83 are
not entirely comparable with estimates from the previous decade. Detailed
technical notes are preconted in appendix A,
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highlights

employment trends and labor
market conditions

» Employment of scientists and engineers increased by
about 50 percent, or 5.9 percent a year, between 1976' and
1983. Their employment grew nearly twice as fast as that of
all professional workers and about three times as fast as
that of the total U.S. work force. As a result of this growth
differential, scientists and engineers constituted 3.4 per-
cent of the U.S. work force in 1983, compared to 2.7
percent in 1976. Technological change, growth in research
and development (R&D) expenditures, and efforts to in-
crease U.5. industrial, competitiveness were among the
factors that contributed to the relatively rapid growth in
science and engineering (S/E) employment.

e In 1983, about 3 million of the 3.5 million employed U.S.
scientists and engineers worked in jobs directly related to
S/E activities. Most of those who worked in non-S/E jobs

- did so by choice. Only ‘about one-tenth of the scientists
and engineers in non-S/E jobs reported that they were so
employed “involuntarily,” i.e., jobs in science and engi-
neering were not available. Y

» Between 1976 and 1983, the fastest growing employment
field was computer specialists, which increased by 193
percent. Employment growth was also strong for mathe-
matical, environmental, and life scientists, up 78 percent,
74 percent, and 73 percent, respectively. The engineering
field with the greatest growth in employment was elec-
trical/electronics engineering, up 66 percent. Social scien-
tists had the smallest growth in employment, 11 percent.

Other fields with relatively low empioyment growth were
physical saentists, up 25 percent, psychologists, up 28
percent, and mechanical engineers, up 35 percent.

Between 1973 and 1983, employment of doctoral scientists
ard engineers rose at an annuai rate of 5.3 percent, reach-
ing 370,000. While the vast majority of S/E doctorates work
in their own or related fields, the proportion working
outside S/E fields has increased from 6 percent to 11 per-
vent between 1973 and 1983. Almost all of those holding
non-S/E jobs did so by choice.

Labor market indicators suggested a relative supply/de-
mand balance in most SE fields in 1983, reflecting linger-
ing effects from the downtum in economic performance of
the early eighties. Industrial recruiting plans for the
1983-84 period point to renewed high levels of employ-
ment growth in several fields, which may lead to potential
supply constraints. These fields include computer engi-
neering, electrical/electronics engineering, and computer
scientists. ‘

Unemployment rates for scientists and engineers lie well
below those for the general work force. In 1983, the unem-
ployment rate for scientists and engineers was 2.2 percent,
down from 3.4 percent in 1975. In comparison, the 1983
unemployment rate for the general work force was 9.6
percent. The S/E employment rate—the proportion of em-
ployed scientists and engineers who hold $/E jobs—svas 88
percent in 1983, down from 91 percent in 1976.

Unemployment and S/E employn.ent rates varied substan-
tially among fields. Engineers had a lower unemployment
rate in 1983 than scientists, 1.9 percent compared to 2.6

percent. The S/E employment rate for engineers was above

' Although selected data on scientists and engineers are available from the early fifties, that for scientists, 93 percent versus 82 percent. The varia-
comparable data on demographic and other characteristics are available from 1976 to 1983 /7o pe pe

for the overall population of scientists and engineers and from 1973 to 1983 for those with tions in rates for recent S/E Br aduates were similar to those
doctorates for experienced workers.

Q
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* A partial indicator of S/E underutilization can be derived
by combining measures of unemployment with available
measures of underemployment; i.e., those working part-
time when a full-time job is preferred and those working
involuntarily in a non-S/E job. In 1983, this underutiliza-
tion indicator for engineers was less than one-half that for

» Educational institutions remained the major employers of

S/E doctorates in 1983, accounting for 53 percent of the
work force, although this was down from 59 percent in \
1973. The proportion employed in business and industry
has been increasing, however, rising from 24 percent in
1973 to 31 percent in 1983.

scientists, 2.5 percert versus 6.1 percent. The highest
relative underutilization rates for scientists were for psy-
chologists and social scientists, approximately 10 percent
each; the lowest were for computer specialists and phys
ical scientists, between 3 percent and 4 percent,
respectively.

women and minorities

» Women scientists and engineers made significant employ-
ment gains during the 1976-83 pericd. Their employment
rose nearly three times faster than that of men, 120 percent
comya.ed to 42 percent. In 1983, women accounted for 13
perceni of all employed scientists and engineers, com-
pared to 9 percent in 1976. Nonetheless, women continue
to be underrepresented in science and engineering. In
1983, women constituted about 44 percent of all employed

science and technology
activities

» The basic character of the science and technology enter-

prise is reflected by the work activities of S/E personnel. In
1983, major work activities of S/E personnel included re-
search and development, representing 31 percent; general
management, 17 percent; production, 13 percent; R&D
management, 8 percent; and teaching, 7 percent. Between
1976 and 1983, S/E employment growth in production
outpaced most other activities, increasing by 75 percent;
S/E employment growth in R&D activities increased by 63
percent.

Work activities vary widely by S/E field. In 1983, engineers
were more likely than scientists to be engaged in develop-
ment, 30 percer{ versus 9 percent, or production, 17 per-
cent versus 7 percent. By contrast, higher proportions of
scientists than engineers reported teaching as their pri-
mary activity, 14 percent versus 2 percent, or the combina-
tion of uctivities related to reporting, computing, and sta-
tistical work, 17 percent versus 4 percent.

persons and 48 percent of all persons in professional oc-
cupations. The representation of women among S/E fields
ranged from 41 percent in psychology to 3 percent in
engineering.

Blacks continued to be underrepresented in science and
engineering although they made significant gains in em-
ployment between 1976 and 1983. Over this period, their
employment grew at a rate more than twice that of white
scientists and engineers, 117 percent compared to 49 per-
cent. In 1983, the approximately 82,000 blacks represented
2.4 percent of S/E employment. In contrast, they ac-
counted for 9 percent of total U.S. employment and 6
percent of all professionals in the work force.

Hispanics were underrepresented in science and engi-
neering. In 1983, about 74,000, or 2 percent of all scientists
and engineers were Hispanic, compared to 5 percent of all
employed persons and 2.5 percent of all employed
professionals.

sector of employment

« Between 1976 and 1983, the distribution of the S/E work
force shifted toward business and industry. In 1983, 67

dynamics of the s/e labor market

o The annual number of S/E baccalaureates awarded in the

percent of the scientists and engineers worked in this
sector, compared to 62 percent in 1976. About four-fifths of
all engineers and one-half of all scientists were employed
in business and industry in 1983. Since 1976, employment
of scientists and engineers in this sector increased more

United States has been essentially level over the last de-
cade; in 1982,° these degrees numbered 302,000, There
have been substantial shifts in the field distribution of S/E
bachelor’s degrees since 1972. The number of engineering
and computer science degrees increased dramatically, 73

rapidly than in all other sectors combined, 60 percent
compared to 30 percent.

percent and 1,200 percent,’ respectively. The large in-
crease in computer science degrees reflects both the rapid
increase in occupational demand and the widespread in-

» Educational institutions employed 12 percent of scientists
troduction of formal degree programs in this field. Degree

and engineers in 1983, These institutions, primarily uni-

versities and colleges, employed about 24 percent of all
scientists and 3 percent of all engineers in tiie United

States. Although the number of scientists and engineers
employed in the academic sector increased by 45 percent

since 1976, this growth was less than in business and e e ' ,
industry. This pattern of slower growth in the academic * b Nl Cor oy Sics Pty it on e
sector is expected to continue because of the projected

} i ) g P This growth rate was computed on a small base The number of degrees increased
decline in the traditional college-age population. from 1,500 to 20,000 between 1972 and 1982

vii
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production in mathematics and soéial sciences declined, 58
percent and 16 percent, respectively.

About 57,000 S/E master's degrees were awarded in 1982,
up from about 54,000 in 1972. Following several years of
decline, the number of S/E doctorates awarded has been
sfowly increasing, but the 1983 figure of approximately
18,000 was still less than the 1973 peak of 19,000.

About four-fifths of the 1980 S/E baccalaureate recipients
were in the labor force in 1982. Miost of the others were
enrolled in full-time graduate studies. Among those who
were employed, there was wide variation by field in the
proportions who found jobs in science and engineering,
ranging from 26 percent in psychology to 91 percent in

computer science. The 1982 S/E graduates who were em-
ployed in S/E jobs earned substantially higher salaries than
those employed in non-S/E jobs, $24,000 compared to
$14,400.

The movement of scientists and epgineers into and out of
S/E occupations is a significant source of change in the S/E
.abor supply. Roughly 20 percent of those employed in S/E
jobs in 1972 had changed occupations by 1978. In general,
these nccupational movements went from fields in which
employment demand was weak to those in which it was
strong, such as the flow to engineering and computer
specialties from mathematics. Doctoral scientists and engi-
neers tended to change fields less than other scientists and
engineers. ‘

10



chapter |.

utilization ’patterns of
scientists and engineers -

»

current employment
and trends

The U.S. economy is becoming in-
creasingly based on scientific and tech-
nological activities. One indicator is that
the employment of scientists and engi-
neers increased about three times as
rapidly as total U.S. employment over
the 1976-83 period (49 percent versus 14
percent), and almost twice as rapidly as
total professional employment (24 per-
cent).? As a result of this differential
growth, the proportion of the U.S. work
force who were scientists or engineers
increased from 2.6 percent in 1976 to 3.4
percent in 1983.°

The more rapid increase in employ-
ment of scientists and engineers results,
tic part, from two major factors: the
relative concentration of scientists and
engineers in those industries (generally
“high technology”) where overall em-
ployment is increasing rapidly, and a
change in the occupational mix of indi-
vidual employers. This changing oc-
cupational mix, which has led to a great-
er concentration of science and engineer-

¢ Department of Labor, Bureau of Labor Statistics, Er,
ploviment and Earimgs, Yol 31, No. 1, January 1954, pp. 14,
186, and 176

" Bawed on the emplaved civilian laber force. See De-
partment of Labor Fmployment and Earmings, op. cit. p. 156,

Q

ing (S/E) personnel in the U.S. work
force, relates directly to efforts to im-
prove productivity and increase the
competitiveness of U.S. industry; to
growth in research and development
(R&D) expenditures; and to the in-
creased pace of technological change.
Growth in S/E employment varied be-

tween scientists and engineers and

among fields (chart 1). Over the 1976-83
period, employment of scientists in-
creased more rapidly than that of engi-
neers (59 percent versus 41 percent).
There is some indication that the slower
rate of engineering employment growth
may have resulted, in part, from supply
constraints, particularly shortages of ex-
perienced personnel. Computer spe-
cialists, the fastest growing group,. ac-
counted for about two-fifths of the total
employment increase among scientists.
Among engineers, above average
growth was recorded by electrical/elec-
tronic and chemical engineers.

In 1983, about 88 percent of the almost
3.5 million employed scientists and engi-
neers held jobs in science or engineer-
ing. Between 1976 and 1983, employ-
ment in S/E jobs increased by 44 percent,
somewhat slower than the overall in-
crease in the employment of scientists
and engineers (49 percent). For a variety
of reasons, some scientists and engi-
neers hold jobs outside of their own or
related fields. The fact t}zat some scien-

A

tists and engineers are employed in non-
S/E jobs does not necessarily mean that
they are being underutilized from a so-
cietal perspective. Their education and
training may provide insights that can be
quite valuable to their nontechnical ac-
tivities. Most scientists and engineers
who are working in non-S/E jobs do so
for “voluntary” reasons such as promo-
tions, better pay, or location preference.
In 1983, only about 10 percent were in
non-S/E jobs because they believed an
S/E job was not available. (See chapter

1) 5

Over the 1973-83 decade, the employ-
ment of S/E doctorates increased by 68
percent, reaching about 370,000 by~
1983.¢ Th» number of doctoral scientists
and engineers employed in S/E activities
increased by about 60 percent. A small,
but increasing number work in jobs out-
side of their own or related fields (11
percent in 1983 compared to 6 percent in
1973). Employment of S/E doctorates in
non-S/E activities grew by 94 percent
over the decade. Relatively few (8 per-
cent) of those holding non-S/E jobs indi-
cate that they were so employed because
they believed S/E jobs were not available.

* Trend data for scientisty and engineers are generally *
reported from the carliest to the latest available points in
time. Thus, the time frame for national estimate data is
from 1976 to 1983 while that for doctoral scientists and
engineers is from 1973 to 1983, v

1



1982 smployment e’ rimates

Totaf sciantists and engineers . | 3,485,900
Total scisntists 1,525,900

Physical scientists 235,900
Mathematical scientists .. .. 66,700
Computer spacialists 348,100
Environmental scientists . . , . 85,100
Life scientists 368,400
Psychologists 143,500
Social scientists 247,200

Total engineers 1,840,000

Aeronautical/astronautical . . 84,700
Chsmicat i 114,900
271,800
Electrical/electronics 470,500
Mechanical 371,500
626,800

In 1983, scientists at the doctorate level  annual growth rates in the physical and Differences in growth rates altered the
continued to outnumber engincers by  mathematival sciences. For computer  field distributions of S/E doctorates over
about five to one. Over the 1973-83 de~  specialists, the fastest growing science  the 1973-83 decade. Most notably, the

. , ) proportions in the social sciences, psy-
cade, growth rates varied considerably field, employment grew at an annual rate chology, and computer « vecialties in-

by field among doctoral scientists and  of about 16 percent between 1973 and  creased, while the propdrtion in the
engimeers (chart 2), with below average 1983. ‘ physical sciences declined (chart 3).

‘ BEST Cf' YT J 2
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character of science
and technology
activities

Fhe work activitios of screntists and
engimeers s measured by the number,
proportion, and distribution ot those en-
paged i oresearch and development
(R&D), teaching, and other activities -
Aare a direct indicator of the character of
LS saence and technology. There s
considerable vanation, however, among,
emplovement sectors, including business
and industry, educational institutions,
and Government. These sectoral em-
plovment patterns indicate the substan-
tal ditterences m the character of the
saence and technology enterprise, re-
Heotimg the myviad deciaons that drive
U'S saence and technology

Q

Between 1976 and 1983, the number of
scientists and engineers primarily
engaged in research and development
mcreased by 63 percent. In 1983, 31 per-
cent (1.1 million) ot the Nation's scien-
tists and engineers reported research
and development as their principal ac-
tivity and an additional 8B percent
(288,000) were in R&D management
(chart 4). Engineers were more likely
than scientists to report chese two ac-
tivities (43 percent versus 34 percent).
The situation was similar tor scientists
and engineers holding doctorates. in
1983, 34 percent of the doctoral seientists
and engineer: were primarilv working in
research and development, and an addi-
tional ¥ percent cited R&D management
as their principal activity.

Teaching was the primary work ac-
tivity of about 7 percent of all scientists
and engincers in 1983, Growth in teach-
g activities (45 percent) was somewhat

Physical

sciantists
22%

Lite o
scientists ’
26%- e 7
Engineers % BRECIM
16% &% Sk ._“5:'.‘, X
<.y . s :
sciantiats

Social
sciontists
16%

Physical
scientists

Life
scientists
25%

Engineers
17%

SOURGE: National Sclence Foudation appendix
tabls 8-8

sfower than overall S/E emplovment (49
percent) over the 1976-83 period. Scien-
tists are much more likelv than engi-
neers to report teaching as the primary
activity (13 percent versus 2 percent).
This contrast is in part a result ot dif-
ferences in educational levels —a larger
proportion of scientists (20 percent) than
engineers (3 percent) hold doctoral de-
grees which are typically prerequisites:
to holding academic teaching, positions.
At the doctoral level, 29 percent of the
scientists and engineers reported teach-
ing as their primary work activity in
1983, down from 36 percent in 1973,
Thededine in the proportion of docto-
rates reporting teaching as their orimary
activity is a dramatic example of the
etfects of both inter- and intra-sectoral
shifts on work activities. The decline was
the result of two factors: (1) a shitt in job
opportunities away from universities
and toward industry and (2) the rapidly

ERIC | ) 3
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increasing number of doctorates in uni-
versities who report basic and applied
research, rather than teaching, as their
major activity.

Over the 1976-83 period, production
and related activities, including quality
control, was one of the fastest growing
work activities of scientists and engi-
neers—especially the latter. The number
primarily engaged in these activities rose
almost 75 percent to over 440,000 in 1983.
These include roughly 107,000 scientists
and 336,000 engineers,

Two-thirds of scientists and engineers
(2.3 million) worked in business and in-
dustry in 1983 (chart 5), with engineers
more likely than scientists to be in this
sector, Educational institutions ranked a
distant second, employing 12 percent
(416.000). For doctoral scientists and en-
gineer:, however, educational institu-
tions were the major employer, account-
irng for 53 percent of these individuals in
1983,

Since the midseventies, the sectoral
distribution of employed scientists and
engineers ai all degree levels has
changed onlv slightly, with a small in-
crease in the share in business and in-
dustry and slight declines in the shares
employed by educational institutions
and the Federal Government. Sectoral
changes have been more pronounced at
the doctoral levels, with employment
shifting from educational institutions to
the industrial sector.

Sectoral shifts were most apparent for
recent S/E graduates. In 1982, 65 percent
of the 1980 and 1981 bachelor’s-level
graduates were employed in industry
and 9 percent were employed by educa-
tional institutions. In 1976, about 55 per-
cent of bachelor’s-degree graduates frem
the classes of 1974 and 1975 found em-
ployment in business and industry, and
12 percent, in educational institutions.
Changes at advanced-degree levels were
even more dramatic. In 1982, 57 percent
of the 1980 and 981 master's-degree
graduates were working in business and
industry, and 17 percent in educa:ional
institutions. Comparable 1976 data for
1974 and 1975 graduates showed 37 per-
cent in business and industry and 24
percent in educational institutions. The
proportion of new doctoral scientists
and engineers going into industry was
lower than at other degree levels but has
been increasing. In 1983, 28 percent of

BEST copy AVAILABLE

/ Federal
Governmunt
9%

Educational
institutions
12% 87%

Business
industry

o83 , |

the 1981 and 1982 graduates were em-
ployed n this sector, compared to 22 per-
cent of the 1977 and 1978 graduating
classes.

the industrial perspective

Business and industry is the largest
employer of both scientists and engi-
neers. In 1983, 51 percent of all scientists
(782,00C) and 80 percent of all engineers
(1,548,000) worked in this sector. Be-
tween 1976 and 1983, employment of sci-
entists and engineers in industry in-
creased more rapidly than in other
sectors (60 percent versus 49 percent).
Because of the rapid growth of computer
specialists over this period, the employ-
ment of scientists grew more than one
and one-half times as rapidly as engi-
neers (82 percent versus 45 percent)
(chart 6). Although educational institu-
tions continued to be the major employ-
er of doctoral scientists and engineers,
new job opportunities in this sector grew
slower than in industry. Employment of
S/E doctorates in industry more than
doubled between 1973 and 1983 (up 113
percent), while employment in all sec-
tors combined increased by about two-
thirds (up 68 percent).
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1983 employment estimates in S
business/industry ",;5‘5
Totai scientists and enginesrs. | 2,330,200 A
Totaiscientists .............. 782,100 P\ R
Physical scientists ... .. ... 140,900 N
Mathematical scientists ., .. 28,700
Compute: specialists. ... ... 287,500 :
Environmental scieniists. ... 59,100 N
Lifescientists ............. 121,700 e
Psychalogists .. ........... 47,000
Soclaisclentists........... 108,300
Totalengineers . ... ...... ... 1,548,100
Aeronautical/astronautical . . 62,800 :
Chemicat ................. 103,600 |
Civil ... L 185,500 :
Electrical/electionics ... ... 380,500
Mnchanical . .............. -322,500
Other .................... 513,200

Business and industry’s importance as
a source of employment for scientists
and engineers varied considerably by
S/E field {chart 7). Although this sector
employed roughly one-half of all scien-
tists in 1983, it provided jobs for about 80
percent of all computer specialists, and
60 percent of all physical scientists, but
only about 44 percent of all social scien-
tists. At the docioral level, industry
provided job opportunities for about 25

percent of the scientists, with a field vari-
ation similar to that for all scientists. In
1983, industry employed 56 percent of
the doctoral-level computer specialists,
45 percent of the physical scientists, but
only 11 percent of the social scientists.
Business and industry employed
nearly 80 percent of all engineers in 1983.
The proportion ranged from 61 percent
of all civil engineers to 90 percent of all
chemical engineers. Growth of engineer-

ing employment in this sector between
1976 and 1983 (31 percent) was paced by
above-averagp increases for electrical en-
gineers (up 70 percent) and civil engi-
neers (up 86 percent). Over two-fifihs of
the growth in industrially employed en-
gineers was accounted for by these two
fields. Inuustry also was the largest em-
ployer of doctoral engineers; in 1983, 56
percent of the doctoral engineers work-
ed in industry, up from 50 percent in the
early seventies.
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In the Umted States and in other ad-
vanced mndustrial societies, there has
been a relative shift of resources from
primary production activities such as ag-
nculture and manutacturing to services.
This shitt reflects movement to an infor-
mation society, which involves, for ex-
ample, changes in consumer demand,
government policy, patterns of foreign
trade, and technology. All of these sig-
nihicantly attect emplovment oppor-

tunities for scientists und engineers.” A
large fraction of private industry’s de-
mands for S/E personnel, however, is
still concentrated in the manufacturing
sector. In 1983, manutacturing employed
25 percent of all workers in private in-
dustry, but provided jobs for almost 60

National Soence Foundation, Soerce findicators 1982
INSB R DtWadhington, D C L Supt of Documents, U S
Covernment 'rinting Office, T984), p 89

percent of the engineers and 25 percent
of the scientists.®

S/E employment is widely dispersed
across industries, with only electrical
machinery and business services ac-
counting for more than one-tenth of pri-
vate industry’s S/E workers (table 1). The
pattern of concentration of engineers by
industry differed from that of scientists.
For example. the business service indus-
try employed 21 percent of the scientists
in private industry, but only 6 percent of
the engineers. Excluding the engineer-
ing, architectural, and surveying indus-
try services, engincers were generally
concentrated in the durable goods man-
ufacturing industries, i.e., nonelectrical/
electrical machinery and transportation
equipment, while scientists were con-
centrated in service and nondurable
goods manufacturing. Computer spe-
cialists were generally less concentrated
than other occupations with significant
numbers working in trade, finance, in-
surance, und real estate.

The concentration of scientists andl en-
gineers in a relatively small number <of
industries results from either the con-
centration of industrial activities in these
indr.stries, as reflected by their total em-
plryment, or the fact that their industrial
t".chnology requires a work force with a
relatively large number of employees
who have 5/E skills. One way to mearsure
the relative effect of these two determi-
nants is a “concntration ratio” fcr each
industry which relates an industry’s
share of S/E employment to its share of
total employment across all occupations.
Industries which are relatively tech-
nologically intensive—that is, the indus-
try’s technology requires a large number
of employees with S/E skills relative to
requirements in other occupations—in-
clude the chemicals, electrical equip-
ment, transportation equipment, instru-
ments, and machinery industries (chart
8).

Besides employing scientists and engi-
neers, business and industry employs
over 1 million $/E technicians, including
drafters and computer drogrammers.
The amount of technician support
provided by scientists and engineers can
be measured by the “technical support

" Based on preliminary 1983 manufacturing data
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Tdble 1. Concentration of scientists
and enginsers in private industry:
]

1982
Industry Number | Percent
Total scientists and engingers
S
Total ............ 1,676,800 100.0
Nonelectrical machinery | 137,200 8.7
Electrical machinery ... .| 170,300 10.8
Communicatifons
equjpment ... ... 86,000 5.4
Transportation
ejuipment ... .... . 146,600 9.3
Alrcraft and parts .. .. 76,600 4.8
Chemicals. . .......... 91,500 5.8
Business $ervices . . . ... 178,500 11.3
Engineering,
architectural, and
surveying services. .. .| 131,600 83

Sciantists

Total ... . ... .. T se0200[ 100.0
Oil and gas extraction .. 31,800 5.7
Chemicals............. 51,500 9.2
Wholesale trade,
durablegoods ... .... 31,600 5.8
Finance, insurance, agd
real estate .......> . 59,800 10.7
Business services ...... 116,700 208
Engineers
Total .......... ... 1,016,600 100.0
Nonelectrical machinery 121,900 12.0
Eiectrical machinery .. ..] 152500 | 15.0
Communicationr
equipment .. .. .. 77,300 76
Transportat.on
equipment ... ... . ... 129,100 12.7
Aircraft and parts .. .. 66,800 6.6
Business services ... ... 61,800 €.1
Engineering,
architectural, and

surveying services. . ..| 121,700 12.0

‘Only industrigs with more than § percoent scignes/enginesting
employment dre histed

SOURCES National Science Foundation and Bureau of Labor
Statistics

ratio, ” i.e., the ratio of technicians to sci-
entists and engineers. Technicians are
generally less skilled and are used di-
rectly or indirectly to support scientists
and engineers in every phase of their
work. The technical support ratio for the
private sector was (.80 in 1983, meaning
that for every 100 scientists and engi-
neers, there were about 80 technicians.
The ratio varied widely among indus-
tries, ranging from 2.4 in printing and

h G
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o
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!

publishing to 0.02 in mining (table 2)1 On
the average, manufacturing industries
have lower technical support ratios :hgn
nonmanufacturing industries. The wide
variation in technical support ratios

among industries is the result of several

factors including the technology of the
industry; the substitutability of techni-
cians with other occupations including
scientists and engineers; and the relative
costs of these personnel.

Limited data suggest some “deskill-
ing” of the work force, with technician
employment increasing more rapidly
than related engineering or science em-
ployment.’ For example, between 1979
and 1982, employment of electr :al/
electronics engineers declined in the

}

¥ These data are only available for 1979 to 1982
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Table 2. Ratlo of techniclans to
scientists and engineers In private
industry by selected industry: 1882

Industry Ratio
Total, all industries ............ 0.81
Manufacturing .................... .70
Durablegoods .................. 72
Primarymetals. ............... .12
Fabricatedmetals .. ........... 89
Nonelectrical machinery. . .. ... .y 82
Electrical machinery . .. ... ... .. 72
instruments .. ................ 80
Lumber and wood products ... .. i
Fumniture ... .................. 1.03
Stong, clay, andglass .. ...... R B <
Transportation equipment . ... .. 40
Miscellaneous manufacturing ... | 1.18 -
Nondurablegoods ............... .61
Chemicals.................... .55
Petroleumrefining .. ........... 41
Fond ana kindred products. . .. .. 49
Tobacco ..................... 1.22
Textiles . ... .. ... ........... 1.22
Apparel ............. ........ 59
Paper.... ... ... ... ...... 48
Printing and publishing......... 2.40
Rubber ......... .. .. ... ..... .80
Leather . ... ... ... .......... 63
Nonmanufacturing . ............... 91
Mining.......... ... ... ....... 02
Construction ... ... .. . ... ..... . .79
Finance, insurance, and real estate | .69
Businessservices . ... ... ....... .89
Transportation, communication,
and public utitities ... ...... ..."] 1.05
Trade . ......................... 157

SOURCES Natwonal Sciance Foundation and Bureau of Labor
Statistics

communications industries, while em-
ployment of electrical/electronics engi-
neering technicians increased.’” Possible
reasons suggested by industry represen-
tatives and others for this potential
“deskilling” include changing tech-
nologies; decreasing rates of tech-
nological diffusion; job reclassifications;
and changes in the composition and
characteristics of industrial employers.
The work activities of scie itists and
engineers in industry (research and de-
velopment, production, etc.) are a direct
indicator of the character of U.S. science

“Natkmal Saence Foundation, Saentitic and Techmeal
Warek Forde on Trade amd Regulated Industries Shous Magor Shipt
U cepsetiondd Composition 199 82 (NSE 84-323)(Wash-

May 19R4) -

mgton 3¢
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and technology because industry ac-
counts for a significant portion of the
Nation's science and technology effort.
Inaddition, because innovation depends
in part on research and development,
the number and proportion of scientists
and engineers in R&D activities may be a
leading indicator of the Nation's overall
innovative efforts, . .

Over the 1976-83 period, there has
been little change in the distribution of
work activities of scientists and engi-
neers in industry. The greatest propor-
tion continues to be engaged primarily
in performing research and develop-
ment, especially development. Signifi-
cant shares are also found working in
management, including R&D manage-
ment, and production/inspection, in-
cluding quality control.

The number of scientists and engi-
neers working in production and related
efforts increased greatly over the 1976-83

period. In 1983, about 343,000 scientists
and engineers were primarily engaged
in such efforts, almost double the
number in 1976. Engineers, the major
contributors to this growth, accounted
for almost 80 percent of the increase.
Employment growth in these activities
reflects technological change, as well as
the added emphasis industry is placing
on improving productivity, quality con-
trol, and the international competi-
tiveness of U.S. firms.

Primary work activities of industrially
employed scientists and engineers dif-
fered significantly (chart 9). While about
one-half the engineers worked in de-
velopmnent or production, large numbers
of scientists were in a combination of
activities involving report writing, statis-
tical work, or computing activities.

Regardless of field, about one-third of
industrially employed scien*ists and en-
gineers were in R&D activities, with
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abuut four-tifths being in development
and most of the remainder in applied
rather than basic research. Development
is the domain of engineers. They out-
numbered industrially employed scien-
tists in inds activity by almost five to one
(524,000 versus 107,000). Research, on
the other hand, is the domain or scien-
tists. In 1983, more than one and one-
half times as many industrially em-
ploved scientists (85,000) as engineers
(48, (000) were in research.

The largest share of industrially em-

ployed doctoral scientists and engineers

.were engaged in R&D activities. The
proportion performing research and de-
velopmentin 1983 (41 percent) was lower
than in 1973 (45 percent). Doctoral scien-
tists are highly concentrated in research
while engineers are found most often in
development Other frequentlty re-
ported primary responsibilities of S/E
doctorates were R&ID management (18
percent) and sales and professional serv-
ices (14 percent).

the academic perspective

The academic sector is the second
largest emplover of S/E personnel. In
1983, educational institutions, primarily
universities and colleges, employed
about 24 percent of all scientists and 3
percent ot all engineers in the United
States. These institutions employed over
one-halt (33 percent) of all S/E doctorates
in 1983, Since 1976, the number of scien-
tists and engineers emploved in educa-
tional institutions increased by almost 45
percent, but that growth was less than in
the industrial sector (60 percent). This
same pattern also was evident among,
doctoral scientists and engineers. Be-
tween 1973 a -d 1983, employment of
doctoral scientists and engineers in aca-
demic institutions increased by 52 per-
cent, less than half the growth rate in the

Jindustrial sector (113 percent). This
slower-than-average growth in educa-
tional institutions is expected to con-

tinue since the number of individuals in.

the traditional college-age groups is
projected to decline through the
vighties,

Notsenal Conter tor Fdaostion statictios 'row Liors o,

Pifiaticer sttt 0 D9 Vol | iWashigton, DG
Prepartment of Bdocation March 1980

The importance of educational institu-
tions in providing S/E empioyment op-
portunities varies significantly by field
(chart 10). Educational institutions had
high concentrations of mathematical sci-
entists (46 percent), psychologists (38
percent), and life and social scientists (32
percent and 27 percent, respectively). In
1983, these institutions employed only a
small fraction of the Nation’s computer
specialists (6 percent) and engineers (3
percent).

. Educational institutions were a par-
ticularly important source of jobs for
doctoral scientjsts and engineers, em-
ploying about one-third of the engi-
neers, and almost three-fifths of the sci-
entists, with some variation by field. For
example, over 70 percent of all doctoral
social scientists were employed in these
institutions, but only 36 percent of the
chemists.

In academe, employment growth at
the doctoral level varied considerably be-
tween scientists and engineers and
across fields over the 1973-83 decade
(chart 11). There were above-average
growth rates for computer specialists
and social scientists, ‘while rates for
physical and mathematical scientists
were below average. Variability in em-
ployment growth across fields reflects a
variety of factors including R&D funding
patterns, academic course load require-
ments, S/E doctorate production rates,
shortages of tenure-track faculty open-
ings in some fields, and the impact of
industrial recruiting competition in
fields such as engineering.

Over the past few years, most engi-
neering colleges have reported difficulty
in staffing full-time faculty positions.
The slow growth in new engineering
doctorate production, coupled with the

ERETE AT I
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1082 ampoymant sstimates in
sducational institutions
Doctoral scientists and enginesrs _1
Total scieniiBts and enginesrg 196.100
. e . ;
Tota! scigntis!s 175.??0 B S
Physical sciantists 27,900 o
Mathematical scigntists T 13,200 %
Computer specratists & D0 o
Environmantal sciantists 6,700 A
Lite scrantists 58,500 !
Paychologists 22 ggg)
Sucial screntisls 2
s TR
L Tolai anginesrs 20.300

increased demand for these graduates
bv industry, have contributed to faculty
vacancies. About one-tenth of the full-
time engineering taculty positions were
vacant at the beginning of the 1980-81
academic vear, although by the fall of
1983, the number of vacancies had de-
clined to about 8.5 percent.”” Strong de-
mand for engineering personnel in aca-
demia has resulted, in part, from a 155-
percent growth in academic R&D
expenditures (incurrent dollars) in engi-

National Saence Foundation “Engineening Colleges
Report 100 of Faculty Postions Vacant i Fall 1980, Saemce
Resowrcrs Sudies Highlight~ 1INSE RT-302) (Washington,
DO November 21981 p 1 fohn Gedls. “The Faculty
Shartage A Review of the [9R1 AARS ASEF Survev.” Fagr
seeeny Bdwoatienr Sol TU Novemnber TOR2, pp 147 154,
and AAFS ASEE . [ ngimecring Fducation, (s tober 1984
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neering between 1976 and 1983,' one of
the more rapid increases among major
S/E fields. Alsn, instructional needs in
engineering have increaied dramatically
in ,ocent vears as a result of the 58-per-
cent growth in full-time undergraduate
enrollment in this field between 1976
and 19831

The work activities of doctoral scien-
tists and engineers in educational in-
stitutions have also shifted over time.
The number primarily involved in teacn-
ing has increased at a slower rate than the

" National Saence Foundation, Acudemu Soence F g
neering RelY Funds Diseal Year 1982 (Detarfed Statictica!
Tables) (NSE B4-308)(Washington, D C., 1984), table B-3
Data tor 1983 R&D expenditures in engineering age based
on preliminary NSF dats

* Enginecning Manpowes Commussion, £ nemeering and
Iechnology Enrollments Tall 1983 (New Yorke N Y . Fngs-
neenng Manpower Commussion, 1984)

number principally involved in research
and development and management.
Teaching was the primary work activity
of a majority of the doctoral scientists
and engineers in educational institu-
tions, but the 1983 level, 53 percent, was
less than the 1973 figure of 61 percent.
The proportion of doctoral scientists and
engineers whose primary work activity
was teaching varied by field (chart 12).
Over the 1973-83 period, fields where
the proportions reporting teaching de-
clined least included mathematics, social
sciences, and psychology.

The number of doctoral scientists and
engineers in educational institutions
who cite research and development as
their major activity has increased more
rapidly than the total number of S/E doc-
torates in this sector. As a result of this
more rapid growth, the proportion pri-
marily working in R&D activities in-
creased from 24 percent in 1973 to 28
percent in 1983. Over this period, the
proportion of S/k doctorates working in
various R&D activities remained rela-
tively constant with neatly 73 percent
engaged in basic research, 25 percent in
applied resecarch, and 2 percent in de-
velopment. Fields shewing above-aver-
age increases in research and develop-
ment included computer specialists and
engineers,

Management and administration was
another major activity of academically
employed S/E doctorates. In 1983, about
11 percent (21,000) were primarily en-
gaged in this activity, roughly the same
proportion as in 1973.

federal government

In 1983, about 9 percent of all scientists
and engineers were employed by the
Federal Government, making this sector
the third largest employer of these per-
sonnel. About 45 percent of Federal S/E
employment was in engineering occupa-
tions, primarily electrical and civil. Life
science was the largest science occupa-
tion, accounting for 37 percent of all sci-
entists in the Federal Government.

S/E employment in this sector in-
creased by 40 percent over the 1976-83
period, less than the growth recorded in
business industry or educational institu-
tions. The Federal Government’s em-
ployment of scientists increased signifi-
cantly faster than that of engineers (51
percent versus 28 percent). Over two-
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therds of the increase in science employ-
ment was accounted tor by increases
among hite saentists (40 percent) and
computer spedalists (27 percent). The
relatively slow growth of engineering
cmplovment in the Government sector
mav retlect. among other tactors, ditfi-
culties of the Federal Government to re-
cruit and retain engineers because of
noncompetitive salaries. In 1980, for ex-
ample, there was virtually no difference
betsween Federal Government and in-
dustry in starting salaries tor baccalaure-
ate enginecrs. By 1982, however, starting,
salaries tor those in the Government had
fallen to roughly 80 percent of those in
industry. ™
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woinen and
minorities in science
and engineering

women in science and
engineering

Employment levels and trends. Women
continue to be underrepresented in sci-
ence and engineering. In 1983, women

constituted almost 13 percent of all em- -

ployed scientists and engineers, com-
pared to about 44 percent of all em-
ploved persons and 48 percent of all
those in professional occupations. ' This

" Pwepartment of Dabor op oot op 1R

el

underrepresentation persists despite
significant employment gains over the
1976-83 period, when employment of
women scientists and enginegers grew by
120 percent as compared to a 42-percent
increase for men. Employment increases
for women in science and engineering
far surpassed the employment growth
for women in the general work force.
Between 1976 and 1983, the number of
women working in all occupations in-
creased by 23 percent, compared with
about 7 percent for men. Among those in
professional occupations, the number of
women increased by 30 percent, while
employment of men was up 18 percent."”
Educational attainment affects a
number of employment-related varia-
bles. Women scientists, on average,
were not as likely as male scientists to
hold doctorates. Among employed
women scientists, about 15 percent held
doctorates; for men, the comparable fig-
ure was 23 percent. Differences by gen-
derin the propensity to attain doctorates
vary by field, with the largest differences
found in mathematical and environmen-
tal scientists. Among engineers, about 3
percent of the men and 1 percent of the
women held doctorates (chart 13).
Employment of S/E doctorates has
been increasing more rapidly among
women than men. Between 1973 and
1983, the number of employed women
doctoral scientists and engineers grew
rapidlv, from 17,000 to about 49,000, a
gain of 188 percent. Employment of men
rose from 203,000 to about 320,000, an
increase of 58 percent. With respect to
recent changes, employment of women
increased 19 percent between 1981 and
1983, compared with only 6 percent for
men. In 1983, the 49,000 employed
women doctoral scientists and engineers
represented about 13 percent of 2ll S/E
doctorates, up from 8 percent in 1973
Field, Women are more likely than
men to be sciontists rather than engi-
neers; within the sciences, field con-
centrations differed by gender. In 1983,
women represented about 25 percent of
all scientists, but only about 3 percent of

Ftud, p 157

11



~

all engineers. The representation of
women among science fields ranged
from around 10 percent of all physical
scientists to 41 percent of all psycholo-
gists (chart 14).

While »mployment of women showed
increases in all major S/E fields, there
was substantial variability. Below-aver-
age growth was recorded in the physical
and social sciences and psychology,
while the largest relative increase was
recorded by computer specialties. It is
interesting to note that about one-third
of the total increase in the empioyment
of women scientists and engineers since

. n y P

1976 was accounted for by computer
specialists.

Women doctorates are concentrated in
the life and social sciences and psychol-
ogy while male Ph.D.s are more likely to
be in life or physical sciences and engi-
neering. The fields with the greatest rela-
tive growth of women doctorates were
engineering, where employment of
women increased from 140 in 1973 to
1,100 in 1983, and computer specialties,
where the increase was from 100 to 1,300
over the same period. Despite rapid
growth in these fields, only about 2 per-
cent to 3 percent of the women holding

22

doctorates were computer specialists or
engineers in 1983. Over 80 percent of the
increase in employment of women doc-
toral scientists and engineers took place
in three major fields: life sciences, psy-
chology, and social sciences. Over the
1973-83 period, the field distribution of
women with doctorates changed
slightly. women were more likely to be
social scientists or computer specialists,
and less likely to be mathematical or
physical scientists in 1983 than a decade
earlier. '

The field distributions of employed
female and male scientists and engineers

‘K."
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ditter (Chart 150 An “index of dis-
stmtarty, which s a summary measure
ot overal]l ditterences between two dis
tnbutions mav be used to quantitv field
variations between two groups. An in-
dex value ot zero would imply identical
held distributions, while a value of 100
would indicate “perfect” dissimilarity.
Between male and temale scientists and
engineers, the 1983 index ot dissimilarity
was SO This statistic means that 50 per-
cent ot the women would have to change
tields or occupations to have a distribu-
tiondentical to that of men. If engincers
are eliminated trom che analvsis, the dif-
ference narrows and the index talls trom
A to 26 Overall, the dissimilarity index
has remamed relabively constant sinee
976, In 1978, the index tor male and
female scientiste and engineers was 55.
With enpineerseliminated from the anal-
vors, the 197 index dropped to 29,
Q
ERIC
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Differences between sexes in the field
distribution for doctoral scientists were
larger than the differences for scientists
at all educational levels combined. The
index of dissimilarity for doctoral scien-
tists was 29 in 1983, compared with .6 for
those at all degree levels. In 1979, the
dissimilarity index was 30 for doctoral
scientists,

racial minorities in science
and engineering

Employment levels and trends. Blacks,
Asians, and native Americans differ in
representation among scientists and en-
gineers, in representation in the general
population, and in emplovment charac-
teristics. Thus, any discussion of minor-
ities in science or engineering should
distinguish among various racial (or cth-
nic) groups.

29

cnm 15. Employed b;euntlstl

Engingers
62%

SOURCE: Nalimal Sclence Foundation; sppendix
tadie 8:2

Blacks are underrepresented in sci-
ence and engineering. While blacks con-
stituted only 2.4 percent (83,000) of all
emploved scientists and engineers in
1983, they accounted for © percent of
total U.S. emplovment and over 6 per-
vent of all employed professionals ™ The
representation of native Americans
among saentists and enginceers is rough-
Iy equal to that in the total U.S. labor
force. Native Americans represented
about 0.4 percent (13,500) of all scientists
and engineers and about 0.5 percent of
the total U.S. labor force.” Data for
native Americans should be viewed with

“ i

U o Nattne Aienicans and Asians are from e
partoent of Conmence Bureay of the Census, [etaled
Ocoupationtsond Yearsof Sclood Completed e Age tor the Croduin
Laabor Torce e Sen Rice it Spaonsds O 1980 Supple-
mueptary Keport #0080 SENCTON0 Census of the Topula-
ton (Washigiton, [V 0 198y
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caution, however, since the estimates for
both saientists and engineers and tor the
overall U.S. labor torce are based on an
individual’s own classification with re-
spect to his or her native American
heritage; such perceptions may change
over time. Asians, unlike other minority
groups, are represented in higher pro-
portions in 5:F tields than in the overall
U S. labor torce, 4.2 percent versus 1.6
percent, respectively. In 1983, there were
145,000 Asian scientists and engineers.

Over the 1976-83 period, employment
ot black scientists and engineers in-
creased more than twice as rapidly as the
emplovment of whites (119 percent ver-
sus 49 percent), while the employment
of Asuans increased less rapidly (36 per-
cent). Amonyg blacks, significant gains
were recorded by computer specialists
whose number increased almost seven
times to 12,000 and engineers, whose
number more than doubled to about
35,000,

At the doctoral level, employment of
blacks, Asians, and native Americans
also increased more rapidly than that of
whites. Between 1973 and 1983, employ-
ment of black 'h. 12’ more than doubled
(2.000 to -1,900), and that ¢t Asians tri-
pled (to about 30,000). Among whites,
doctorate employment increased 62 per-
vent (trom 202,200 to 328,500). More re-
cently (T981-83), emplovment growth of
both blacks and Asians doctorates—17
percent and 9 percent, respectively —-
was greater than that of whites, 6
percent.

Duspite rapid growth in employment,
black~in 1983 represented only about 1.3
percent ot all emploved doctoral scien-
tists and enginvers, up slightly since
1973(11L9 percent). The almost 30,000 em-
ploved Asians in 1983 represented about
8 percent of the total, up significantly
from 5 percent in 14973,

Fueld Field distributions among racial
sroups vary between engineers and sci-
entists and across tields of science,
Across all races, over one-half of all em-
ploved scientists and engineers in 1983
Were enginecrs, ranging from over
three-titths of the Asians to over two-

Aitths of the blacks {chart 16).

There are wide tield variations in the
< iences across racial groups. Blacks are
more Jikelv than whites or Asians to be
soaal screntists About one-quarter of
the black scientists were computer spe-
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clalists in 1983, as were roughly 22 per-
cent of the whites and 30 percent of the
Asians. The index of dissimilarity may
be used to summarize general field dif-
ferences among racial groups. The index
between whites and blacks in 1983 was
19; that is, about 19 percent of the blacks
would have to change fields or occupa-
tions to hawve a distribution identical to
that of whites. The index of dissimilarity
between whites and Asians was 11.
The differences in field distroutions
across groups affects minority represen-
tation in various fields (appendix table
B-3). For example, while only 2.4 percent
of all scientists and engineers were black
in 1983, about 6 percent of all social sci-
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entists were black. Asians, again by way
of example, represented over 4 percent
of all scientists and engineers, but only
about 1 percent of all psychologists.
Among doctoral scientists and engi-
neers, the various racial groups are also
distributed differently between engi-
neers and scientists and across fields of
science (chart 17). A larger proportion of

Physica!
scientists

Engingers

scientists

Physical
sciontists
14%
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Life
scientists
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" Physical
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blacks than of whites and Asians were
social scientists and psychologists in
1983, while a large share of Asians were
engineers and physical scientists. The
index of dissimilarity between black and
white doctoral scientists and engineers
in 1983 was 22; between Asians and
whites, it was 24. The index has re-
mained relatively unchanged since 1979
when the dissimilarity index was 20 be-
tween black and white doctoral scientists
and engineers and 26 between Asians
and whites.

Field distributions at the doctoral level
have changed over time with some .aria-
tion by race. The proportion of whites in
the sacial sciences and psychology in-
creased between 1973 and 1983 from 25
percent to 30 percent. Over the same
period, the proportion of blacks in-
creaserd from 32 percent to 50 percent.
Among Asians, the field distributions
showed relatively less change between
1973 and 1983 than for other races. The
proportion who were engineers in-
creased, while reductions were noted in
most other fields, especially life and
physical sciences.

hispanics in science and
engineering

Hispanics are a diverse ethnic group
and it is desirable to distinguish between
Mexican Americans, Puerto Ricans, and
other Hispanics, since their so-
civeconomic backgrounds and reasons
for underreprosentation may differ. Be-
cause of data limitations, however, the
discussion on Hispanics in this report
Areats them as an aggregate.

Inthe early eighties, over 25 percent of
the Hispanic scientists and engineers
were Mexican American and about 19
percent were Puerto Rican. Over one-
half (53 percent) were “other Hispanics,”
a category that includes individuals
whose origins are in Spain or the Span-
ish-speaking countries of Central and
South America. Also included in this cat-
egory are those who identified them-
selves as Spanish, Spanish-American,
Hispano, Latino, etc. The remainder did
not report the origin of their Hispanic
heritage. ™

U Eatimates are based on the [982 fostoensal Surtey of
Ntk and Frgoneers (Washington, D O Department of
Commerce, Buteau of the Census)

ERIC

BEST COPY AVAILABLE

Employment levels. Hispanics are un-
derrepresented among scientists and
engineers. In 1983, about 2 percent of all
emyloyed scientists and engineers were
Hispanic. Over 5 percent of all employ~d
persons were Hispanic, however, as
were 2.5 percent of ait workers in profes-
sional specialty occupations.?

Hispanics are also underrepresented
among doctoral scientists and engi-

A Department of Labor, op ot . p 178

Engineers
58%

neers. The 5,400 Hispanic Ph. D.s in
1983 represented about 1.5 percent of
the total, up from 1,200, or 0.6 percent,
in 1973,

Field. The field distribution of His-
panics differs from that of all scientists
and engineers (chart 18). About three-
fifths of the Hispanics in 1983 were engi-
neers rather than scientists, higher than
the the overall S/E split. Hispanic scien-
tists are somewhat more likely to be so-
cial scientists and less likely to be mathe-
matical scientists.

At the doctoral level, the field distribu-
tion of Hispanics is similar to that for all
doctoral scientists and engineers. His-
panics, however, are somewhat less like-
ly than non-Hispanics to be physical or
life scientists and somewhat more likely
to be engineers or social scientists.

physically handicapped In
science and engineering

As part of the surveys underlying the
employment and related data in this re-
port, respondents were asked if they
were physically handicapped and, if so,
to specify the nature of their disability
(visual, auditory, ambulatory, or other).
There were fairly high nonresponse rates
to questions relating to handicap status;
in the largest survey, for example, about
one-half of the respondents did not an-
swer the questions. Consequently, data
pertaining to handicap status should be
viewed with caution.

Among those reporting physical |
handicaps, 28 percent reported am-
bulatory, 23 percent visual, and 18 per-
cent auditory disabilities. The remainder
{about 30 percent) did not specify the
nature of their handicap.

In 1982, the latest year for which data
are available, about 85,000 scientists and
engineers (about 2.4 percent) reported a
physical disability. The field distribution
of handicapped scientists and engineers
is similar to that for all scientists and
engineers.

One of the most striking differences
between handicapped and nonhand-
icapped scientists and engineers was the
tendency of the former to be out of the
labor force. In 1982 almost 20 percent of
the physically handicapped, but only 5
percent of all scientists and engineers,
were not in ilie labor force; that is, either
not working or not looking for jobs.
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chapter L.

labor market indicators

Labor market indicators are useful in assessing whether the current labor supply
is sufficient to meet the needs of the economy. In addition to standard labor market
indicators such as labor force participation and unemployment rates, NSF has de-
veloped measures unique to scientits and engineers, including S/E employment
rates, S/E underemployment rates, and S/E underutilization rates. No single statistic
can provide a basis for measuring surphises and shortages of scientists and engineers
in particular fields, but sor . statistics, when examined together, allow inferences
about the market conditions for scientists and engineers.

The statistics outlined above as well as others examined in the text reveal a tight
market for engineers and computer specialists and, at least, adequate suppliesin other
science fields. For social scientists and psychologists, the indicators show supply in

excess of demand.

labor force
participation

The S/E labor force includes scientists
and engineers who are employed, either
in or out of science and engineering, and
those who are unemployed and seeking
employment (table 3). The labor force isa
measure of those who are economically
active and thus directly available to carry
out national efforts in science and tech-
nology. Labor force participation rates
measure the fraction of the S/E popula-
tion in the labor force. Low rates would
suggest that many of those with S/E
training and skills are not using these
skills in S/E jobs or in any other job.

Scientists and engineers continued to
display a strong attachment to the labor
force in 1983, with 3.5 million (95 per-
cent) of the S/E population participating.
This rate is nigher than that for the gen-

eral population with four or more years
of college (87 percent).? The difference
in participaiion rates cannot be ac-
counted for by differences in the sex
composition of S/E versus the general
population. Stratification by sex shows
that S/E women have significantly higher
rates of labor force participation than
women in the total civilian labor force
who have completed four or more years
of college (93 percent versus 77 percent,
respectively). Moreover, the labor force

-participation of women in S/E fields is

almost equal to that of men (95
percent).®

2 Department of Labor, Bureau of Labor Statistics, "Rec:
ord Increase In Workers With College Degrees,” News
(USDL 83-3a8)Washington, .C., August 28, 1983).

Mimd.

26

By field, labor force participation rates
vary in a fairly narrow range, with com-
puter specialists showing the highest
rate (98 percent). Variations in rates pri-
marily reflect differences in age across
fields. On average, compute. specialists
are younger than other scientists or engi-
neers. Most scentists and engineers not
in the labor force (60 percer ! are retired.
Others are out of the labor force because
of family responsibilities, poor health, or
other reasons. :

Tabie 3. Science and cnﬁinuring
Iabor force: 1978 and 1983

[in thousands)
Labor Total
Year force | employed | Unsmpioyed
1976... | 24133 23312 82.1
1983 ... | 35445 | 34859 78.6

SOURCE: National Science Foundation, lﬁponmx tadie 8-2
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unemployment rates

The unemployment rate, a standard
measure of labor market conditions indi-
cates the proportion of those in the labor
force who are not employed but seeking
employment. In 1983, the unemploy-
ment rate for scientists'and engineers
was 2.2 percent, down from 3.4 percent
in 1976. In 1983, the S/E unemployment
rate was substantially below that for the
total U.S. labor force (9.6 percent) and
lower than that for all professional work-
ers (3.0 percent).®

There was some variation in unem-
plo,ment rates among S/E fields (chart
19). The highest unemployment rate was

* Department of Labor, Buteau of Labor Statistics, £
plovment and Farnings, Vol 31, No 1, January 1984, p 167
-

recorded for social scientists (4.9 per-
cent); the lowest, for computer spe-
cialists (1.1 percent).

Unemployment among recent S/E
bachelor’s graduates also vasied by field.
When 1980 and 1981 graduates were sur-
veyed in 1982, about 6 percent were un-
employed, with the rate for scientists
(7.2 percent) more than twice that for
engineers (3.0 percent). As with all sci-
entists and engineers, ti.e lowest rate
was recorded for computer specialists
(1.6 percent), and the highest rate for
social scientists (8.5 percent). A similar
pattern is evident among recent mas-
ter's-degree recipients, although their
overall rate is lower (3.7 percent).

s/e employment rates

The S/E employment rate measures
the extent to which employed scientists

LY

or engineers have a job in science or en-
gineering. Depending on the specific
reasons for non-S/E employment, a low
S/E employment rate could be an indica-
tor of underutilization. Factors relating to
non-5/E employment include lack of
available S/E jobs, higher pay for non-S/E
employment, or preferences, in location
or for jobs outside of science or
engineering.

In 1983, the S/E employment rate was
88 percent, with substantial variation by
field (chart 20). Rates for engineers (93

- percent) were well above those for scien-

tists (82 percent). Within science fields,
the rates ranged from 70 percent in the
social sciences and computer specialties
to 95 percent in the environmental sci-
eénces. The relatively low S/E employ-
ment rate for computer specialists sug-
gests that a substantial number may be
applying their skills to commercial ac-
tivities rather than to more traditional
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S/E activities such as research and de-
velopment. The S/E employment rate
has declined slightly since 1976 when it
was 91 percent.

Relatively few scientists and engineers
(about 10 percent) hold non-5/E jobs be-
cause they believe S/E jobs are not avail-
able. The proportion “involuntarily” in
non-S/E jobs, however, varies by field
(chart 21).

Employment rates for recent S/E grad-
uates at both the bachelor’s and master’s

levels are below those for more experi-
enced scientists and engineers re-
gradless of degree attained. S/E employ-
ment rates, however, increase with
additional education reflecting higher
levels of investment in field-specific
training. Among recent S/E graduates at
the bachelor’s level, the S/F »mployment
rate was 60 percent, with the rate for
engineers (88 percent) above that for sci-
entists (50 percent). For science gradu-
ates, the S/E employment rate ranged

‘28

from 91 percent for those who majored
in computer science to 26 percent for
psychology graduates. Although rates
were higher for masters-degree recip-
jents (74 percent), the same general pat-
tern prevailed. Rates for engineers (87
percent) were above those for scientists
68 percent), and the lowest rate was re-
corded by psychology graduates (45 per-
cent). The relatively low rates at the bach-
elor’s level for some fields may reflect
entry-level job requirements for ad-
vanced degrees.
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s/e underemployment
rates

Although unemployment rates for sci-
entists and engineers are relatively low
compared with the rates for the general
population, those who are employed
may be underemployed. Working in a
non-$/E job or working part-time may
indicate underemployment, depending
on the reasons for such employment. To
help measure the extent of potential un-
deremplovment, an SE underemploy-
ment rate has been developed. This rate
is defined as those who are involuntarily
in non-S/E jobs or involuntarily working
part-time as a percent of total
emplovment.

The underemployment rate for scien-
tists and engineers in 1983 was 1.9 per-
cent, with substantial variation by field.
In general, scientists were more likely
than engineers to be underemployed,
and among scientists, social scientists
and psychologists were more likely than
physical and environmental scientists
and computer specialists to be
underemployed.

s/e underutilization
rates

To derive a more comprehensive in-
dicator of potential underutilization, fig-
ures for those unemployed and those
underemployed can be combined and

23

expressed as a percent of the labor force..
It is only a partial measure, however,
since it does not take ‘into account the
number of scientists and engineers who
may have jobs requiring skills below
those that the job-holders actually
pOssess. .
In 1983, the derived underutilization
rate for scientists and engineérs was 4.1
percent. The rate for engineers (2.5 per-
cent) was less than one-half that for sci-
entists (6.1 percent) and among scien-
tists, the highest underutilization rates
were reported for psychologists and so-
cial scientists, roughly 10 percent each.

salary trends

Relative salaries and changes in sal-
aries, especially starting salaries, can be
indicators of market conditions. Fieldsin
which demand is greater than supply
can be expected to have salaries above
those for fields in which the supply mmay
be greater than demand, this is es-
pecially true of starting salaries for new
lubor force entrants.

Salaries for scientists and engineers
vary by field, with salaries for engineers
generally higher than those for scien-
tists. In 1982 (the last year for which data
are available), engineers reported aver-
age annual salaries of $35,700 compared
to $32,000 for scientists. Among scien-
tists, only environmental scientists
($37,400) reported annual salaries above
those for engineers. Salaries of social and
life scientists, and psychologists were
below the average for all scientists.

Increases in engincering salary offers
to recent graduates ranged from 5 per-
cent to 16 percent between 1981 and
1983.% Petroleum engineering continued
to command the highest offers, averag-

.ing about $2,500 a month, 16 percent

above the 1981 figure. Among science
graduates, starting salary offers ranged
from $1,900 a month for those who ma-
jored in computer science (12 percent
above 1981 levels) to $1,400 a month for
agricvltural science majors (7 percent
above- 1981 levels).

College Placement Counal, CPC Sdory Survy, For-
mal Report Noo 3 (Bothlehem, P, Julv [983), p 2.
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other indicators

The adequacy of recent S/E degree

production to meet demand can be esti-

mated, within certain limits, by the ratio
of emplovment (classified by field) to the
labor torce (classified by field of degree).
Chart 22 shows the ratio of $/E bachelor’s
and master’s recipients emploved in a
certain field, relative to the number of
graduates in that field who entered the
labor force. A ratio of 1.0 suggests a bal-
anced supply/demand condition in
which all degree recipients gain employ-
ment in their degree field. Ratios of less
thar 1.0 suggest relative excess supply,
Le. insufficient job opportunities are
available for new graduates in a par-
ticular field, making it necessary for
them to find employment in another. On
the other hand, ratios of more than 1.0
indicate relative excess demand, i.e.,
jobs for new graduates exceed degree
production in a particular field, requir-
Ing graduates to be drawn frem other
programs.

These data indicate a velative supply/
demand balance in engmeerm;, and an
exeess supply in most science fields eox-
cept computer specialties. The index for
engineering should be interpreted with
some caution, however, since the nature
ot engineering jobs mav make it difficult
tor those trained in other fields to work
as engineers. The data also suggest that
the relative imbalances are somewhat
smaller at the master’s level, although
the sirong demand for computer spe-

cralists is also evident among advamed~_,

degree recipients.

The High iughnnin;,v Recruitment In-
dex {HTRD s also an ir}d;_cat()r of S/E
market conditions. The HTRI measures
the amount of advestising space devoted
to recruiting scientists and engineers.
Starting in 1970, the index measured 60
(chart 23). After a dropin 1971, the index
steadily increased until 1974, when it
drnppvd sharpiv.™ In 1975, it began an-
other steady increase. Demand may

“have praked in 1979 at a 10-year high of

144, in 1983, the index dropped to 102
Data for the tirst quarter of 1984,
however, suggest that demand for scien-
tists and engineers is increasing,

e -

" Based on data trom Deutach, Shea, and Peans, High
Toctomodogy R enctmcnt iden (New Yotk N Y Dyeutseh,

Shea and bovans e [9sdg)
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To help measure market conditions for
scientists and engineers, NSF periodical-
ly surveys industrial firms employing
large numbers of scientists and engi-
neers. Based on the latest survey,” near-
ly one-half (46 percent) rf the firms re-

—

¥ Nanonal Scrence Foundation, “Industrv Reports
Shortages of Saentists and Fagineers Down Substantually
From JO82 to 1983, Suenee Resources Studies Highlhis
(NSF 84-303%) (Washington, D C |, February 17, [984)

30

ported fewer openings for scientists and
engineers during the 1982-83 recruiting
year compared with the 1981-82 period.
Only 20 percent of employers reported
more openingsin 1982-83 and 34 percent
reported no change.

The decline in job openings was a pri-
mary reason for the reduction in re-
ported shortages of scientists and engi-
neers. As many as 60 percent and 30
percent of employers in the 1980-81 and

21



1981-82 recruiting years, respectively, re-
ported shortages in some S/E fields. For
no single S/E occupation, however, was a
short supply reported during the
1982-83 year by more than 10 percent of
the surveyed companies. The propor-
tion of employers experiencing any
shortage, regardless of field, also fell
substantially—from 60 percent of firms
surveyed in 1981 down to 28 percent of
those surveyed in 1983.

The preponderance of reported short-
ages was for experienced personnel
rather than fcr new graduates. Over 65
percent of the shortages reported for sci-
entists and engineers were for experi-
enced personnel.

Projected recruiting for the 1983-84
period was relatively high (new hires at
between 10 percent and 15 percent of
current employment levels) for several
fields, including computer engineers,
electrical engineers, electronics engi-
neers, manufacturing engineers, and
computer scientists (table 4).

Table 4. Demand projected by
smployers for sclentists, engineers,

and technicians: 1983-84
g Projected
Fleld demand’

Computer enginesers ...... | High
Computer scientis?s ...... High
Elsctronic enginesrs ...... High
Electrical engineers....... High
Electrical/alectronic

technicians. ........... High
Systemsanalysts ........ Moderate
industrial engineers ...... Moderate
Computer programmers . .. Moderate
Mechanical engineering

technicians............ Moderate
Chsmicalengineers....... Low
Clvitengineers . .......... Low
Mschanical enginesrs..... Low
ChemistS. ....cccoovvrvans Low
Drafters. .........ccvvene Low

"High projectad hiring between 10 percent and 18 prrcent of
current employment levels; modsrate-projectad hiring between
5 percent and § parcent of curant smployment levels; and low-
projectad hiring less than 5 percent of current smpioymant
favels. Data not sufficient for fislds not shown. )

SOURCE: National Science Foundation
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the dynamics of s/e labor markets

This chapter examines supply flows in and out of science and engineering,
beginning with the experiences of the potential pool of future scientists and engineers
and ending with the sources of loss to the S/E labor market. These flows act as
equilibrat'ng forces in the marketplace by providing the self-correcting mechanisms
needed to bring supply and demand into balance. Such flows signal future supply
conditions to those making career plans, those responsible for recruiting activities,
those engaged in planning academic programs, and those responsible for developing
Federal policies on science and technology. ‘ |

Students develop their initial mathematics and science skills at the precollege
level, arid these skills are an important precondition for entry into S/E programs at
universities and colleges. In that connection, this chapter presents information on the
mathematics and science achievement levels and on coursetaking habits of przcollege
students. This discussion is followed by an examination of S/E degree production
patterns over the last decade.

The discussion concludes with a review of the direct sources of flow into and out
of science and engineering (chart 24)—new graduate entrants to the labor force,
occupational mobility, and separations from the labor force. These movements form
the bulk of the supply changes in the S/E labor market. The flows not dealt with—
reentrants of scientists and engineers from outside the labor force, entrants and
reentrants from the non-S/E labor force, and immigration and emigration—are rela-
tively small components of total flows and are not expected to assume major roles in
the future. Finally, the discussion examines the projected supply/demand conditions
for scientists and enginuers.”

- oL T <

: Occupation switchers
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the s/e pipeline

The S/E “pipeline” begins with a stu-
dent’s first experiences with mathe-
matics and science at the elementary
level and ends when this same student
becomes a productive member of the S/E
labor force. There are many critical
junctures where decisions are made as to
whether a student will continue on a
science and mathematics educational
track or “drop out” to pursue other edu-
cational and/or career opportunities. The
following discussion will trace the S/E
pipeline by examining educational
characteristics at the precollege, under-
graduate, and graduate levels.

precollege science and
mathematics education

A student’s decision to pursue an un-
dergraduate S/E program and subse-
quently an S/E career’is significantly in-
fluenced by the extent of exposure to
science and mathematics courses at the
precollege level. Limited exposure could
inhibit acceptance into an S/E under-
graduate program for several reasons.
For example, without adequate ground-
ing in basic science and mathematics, a
student would not be able to compete
effectively in S/E programs at the under-
graduate level. In addition, a student
with little experience in science and
mathematics would have a limited
awareness of S/E career opportunities.
Several variables will be explored to de-
termine recent trends in precollege sci-
ence and mathematics education, includ-
ing the number and type of science and
mathematics courses taken in high
school, the influence of curriculum
placement in science and mathematics
coursetaking, and scores on standard-
ized tests measuring science and mathe-
matics achievement both at the elemen-
tary and secondary school levels.

Science and mathematics course-
work. Decisions as to how much and
what type of science and mathematics
coursework to take in high school repre-
sent crucial points in the S/E pipeline. As
science and, especially, mathematics
coursework follows a progression, these
decisions, which are made early in high
school, are pivotal in determining future
access to S/E programs.,
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For those sophomores in 1980 who
subsequently graduated from high
school in 1982, well over one-half had
taken three or four mathematics courses
{chart 25).* In addition, about one-third
of the 1982 seniors had taken two science
courses and another one-quarter had
taken three science courses (chart 25).

Curriculum placement is a significant
factor in-determining how much mathe-
matics and science a student will take.
Students in academic programs gener-
ally take more of these courses than stu-
dents on either general or vocational
tracks (chart 26). Fo: example, among the
1982 seniors who were in academic pro-
grams, over three-fifths had taken four
or more mathematics courses. Compara-
ble figures for students in general cr
vocational programs were about one-
quarter and one-fifth, respectively. Stu-
dents on academic tracks also take more
science courses. About 53 peicent of
these students had taken three or four
science courses compared to about 30
percent for those in general programs
and only 23 percent for the vocational
students.

2 All coursework and curniculum data for 1980 soph-
omores who graduated from high school in 1982 are trom
National Center for Education Statistics, High School and
Rewond Tabulation: Mathemnatics Coursetaking By 1980 High
School Sophomares Who Graduated 1 1982 and High School
and Bewond Tabulation: Science Coursetaking By 1980 High
School Sophomores Whe Graduated in 1982 (Washington,
D.C., April 1984).
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Curriculum differences al- exist in
the types of mathematics «..d science
courses taken (chart 27). In mathematics,
most students—regardless of educa-
tional track-—had taken Algebra I: 76
percent for those in academic prograras,
64 percent of those in general programs,
and 56 percent of those in vocational
programs. Differences are more pro-
nounced for more advanced mathe-
matics courses. For example, over three-
quarters of the academic students
compared to less than two-fifths of the
general students had taken geometry.
Likewise for calculus, 13 percent of the
academic students took this course,
compared to less than 1 percent of either
the general or vocational students.

Differences exist in types of science
courses attempted (chart 27), Students in
general or vocational programs were
more likely to have taken a physical sci-
ence” course than students in academic
programs. Academic students, however,
were more likely to have taken biology,
advanced biology, physics, chemistry,
and advanced chemistry than other stu-

ents. In biology, the range was from 69
percent (vocationai) to 87 percent (aca-
demic). Differences widen substantially
for more advanced science courses, e.g.,
57 percent of the academic students and

® Does not include chemistry and physics.
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courses

only 20 percent and 12 percent, respec-
tively, of the general and vocational stu-
dents had taken chemistry. )

College-bound seniors—those stu-
dents who take the Scholastic Aptitude
Test (SAT) and answer the Student De-
scriptive Questionnaire administered by
the Admissions Testing Program—take
at least as much science and mathematics
coursework as all students in academic
programs. About one million, or approx-
imately one-third of all high school grad-
uates, take the SAT. Most are on academ-
ic tracks—three-quarters of those who

ERIC
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took the SAT in 1982 were in either aca-
demtic or college preparatory pro-
grams.* That year, over three-fifths of
*he college-bound seniors had taken
four or more year: of mathematics. In
biology, about 60 percent had taken at
least one year and over one-quarter had
taken two years of biology. For the phys-
ical sciences (which include chemistry,

¥ Admissions Testing Program of the College Board,

Profiles, College Bownd Semwors, 1982 (New York, N.Y.: Col-

lege Entrance Examination Board, 1984), p. 97,

34

physics, earth science, et.al.),* about 30
percent had taken at least one vear and
another 55 percent had taken two or
three years. ’

Science and mathematics achieve-
ment. Another variable that may be ex-
plored in connection with precollege sci-
ence and mathematics education is
scores on standardized tests measuring
general mathematics and science ability.

" Tk, p, 106,
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In recent vears, concern has arisen over
the general decline in students’ perfor-
mance on various achievement tests in
science and mathematics. An important
sotrce of information on this topic comes
from assessments of achievement
periodically administered by the Na-
tional Assessment of Educational Pro-
gress (NAED). .

NAEPDP is designed to assess the
achievement levels of precollege stu-
dents in a number of cognitive areas in-
cluding mathematics and science. ¥ The
objective of the assessments is to estab-
lish how specific groups of American
students respond to academic exercises

Y Other areas include art, career and ovcupational de-
selopment. atizenshup, iterature, music, sovval studies,
readhingg, and wrtting

Q

in each of these subjects rather than to
measure the performance level of indi-
vidualstudents. The assessmentsare ad-
ministered periodically to three age
groups: 9-, 13-, and 17-year-olds.

The National Assessment of mathe-
matics measures achievement on four
sets of exercises: (1) knowledge of mathe-
matical fundamentals; (2) computational
skills; (3) understanding of mathematical
methods; and (4) application of mathe-
matical principles (i.e., problem-solving

ability). The science assessment also -

contains four components: (1) content-
knowledge and skills in areas such as
biology, physical science, and earth sci-
ence (not administered at the 9-year-old
level); (2) inquiry-understanding of sci-
entific processes; (3) science-technology-
society-the implications of science and
technology for society; and (4) attitudes -

b N -4

students’ vrientation and feelings about
science, primarily science classes.

The overall results of the most recent
mathematics assessment show u slight
increase in mathematical ability at the 9-
year-old level, a substantial rise at the 13-
year-old level, and a very slight decline
at the 17-year-old level (table 5). Among
9-year-olds, the mean change in their
performance was 1 percentage point be-
tween 1978 and 1982; this increase re-
sulted primarily from a rise in perform-
ance on the knowledge component.
Scores on the other components re-
mained relatively stable. At age 13,
scores rose significantly® on all four
components, ranging from a 2.2-point
rise on the applications portion to a 4.5-
point rise on the knowledge component.
For 17-year-clds, there was little change
in scores on the knowledge, skills, and
understanding components, but-a 1.1-
point decline on applications exercises.

With few exceptions, results of the sci-
ence assessment show a general decline
in performance at all three age levels
(table 5). Between 1977 and 1982, the
performance of 9-year-olds declined on
the attitude and inquiry sections but rose

Y A “significant” change indicates that the change is
statistically significant at the 0.05 level.

Table 5. Change In performance
on mathematics &nd science
achievement tests by age level
and component

el
9 13- 17-
year- | year- | year-
Component olds | olds | olds
Mathematics
(1978-82)
Total ......... ..... +10 | +39 - 2
Knowledge......... +14 | +45% + 2
Skiits ............. +08 | +4.0°1 + 3
Understanding ... .. — 4 | +38 - 3
Applications ....... + 5| +227 -11
Sclence!
(1877-82)
Inquiry ............ -10 - 6 —-28
Content ...........|] (& |- .4 ~20
Science/technology/
soclety .......... +281+ 4|~ 5
Attitudes ... ...... il— B j-26%+ 8

‘Overail mean scors was not calculsted on science
assesgment.

INot administered at B-ysar-old levetl.

'Significant at the 0.05 leve!

SOURCE: National Assessmant for Ecucational Progress;

* appendix table 8.24
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significantly, up about 3 points, on the
science-technology soviety component.
The perfurmanw of 13-year-olds also
showed a’general decline over the
1976-81 period. The changes were slight
on all components with the exception of
the attitudes section, where there was a
significant decrease, down 2.6 points,
over the 5-year period. Among 17-year-
olds, scores declined significantly on

, two sets of exercises between 1977 and

1982 -—inquiry (down 2.6 points) and
content (2.0 points).
In recent years, there has been some

~concern over the aptitude of students

choosing to pursue S/E majors in college.
This concern is rooted in the steady de-
cline in SAT scores which began in the
seventies. The SAT, administered by, the
Admissions Testing Program of the Col-
lege Entrance Examination Board,
provides information on the aptitude of
college-bound seniors and is a critical
element in college admissions decisions.
The SAT consists of a mathematics and
verbal component; the former measures
problem-solving ability using arithmetic
reasoning as well as basic algebra and
geometry skills, while the latter meas-
ures reading comprehension and vo-
cabulary skills. " About one in five of
those students who take the SAT also
takes one or more achievement tests.
This test series includes 1-houf multiple
choice examinations in 13 academic sub-
jects, 5 of which are in science or mathe-
matics. The score range on both the SAT
and achievement tests is 200 to 800.

A downward trend in SAT scores oc-
curred between 1973 and 1981, During
this time, SAT mathematics (SAT-M)

\\pg*(vr«*s declined 15 points from 481 to 466;

SAT verbal (SAT-V) scores fell 20 points
trom 445 to 425 (chart 28). * Between 1981
and 1983, there has been a modest 2-
point increase in th SAT-M scores with
the SAT-V scores tluctuating, around 425.

Characteristics of college-bound sen-
iors. I'he proportion of college-bound
seniors who intend to major in an S/E
field rose steadilv in the last three years
from 36 percent in 1981 to about 40 per-

Adnnwum hwnn;\ rogram of the College Board,
Profles Callege Bownd Semor. 1981 (New Yark, N Y Cal-
lege Etranve Fxammation Board, 1983), p v

U Aumissions lestmg Program of the College Board,
NSatwngl College Bonnd Semors 1983 (New York, N Y Col-
leye Fotrance Taanunation Board, 198%, p 4
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cent in 1983.* This increase is largely
attributable to the rise in the proportion
of students intending to choose com-
puter science as their undergraduate
field: from about 6 percent in 1981 to
more than 10 percent in 1983. The pre-
portions who intended to major in other
fields remained relatively stable. In 1983,
almost 13 percent intended to major in
engineering and about 10 percent ex-
pected to concentrate their studies in
one of the social sciences or psychology
{chart 29). Among non-S/E fields, sub-
--antial fractions of college-bound sen-
iors chose business (19 percent) or
health/medical professions (15 percent)

‘in 1983,

Data available on SAT-M scores of col-
lege-bound seniors intending to major in
an S/E field show scores that have re-
mained stable, generally at a level above

* College-bound seniors are asked to specify their in.
tended undergraduate major on the Student Desaniptive
Questionnaire There are 29 major fields from which to
choase, seven are in saence and one is in engineenng.
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the mathematical aptitude scores of
other seniors. For example, prospective
engineering majors scored 544 on the
SAT-M in 1983, while potential physical
science majors scored 565 (overall SAT-M
score was 468). There are some excep-
tions: seniors intending to major in psy-
chofogy registered an SAT-M score of 443
in 1983. SAT-M scores for students inten-
ding to major in other S/E fields fluctu-

- ated in a narrow range between 1981 and

1983 (appendix table B-27).

The only notable exception among
prospective S/E graduates has been a
downward trend in the SAT-M scores of
potential computer science majors. The
sharp decline in their SAT mathematics
scores has occurred as the number of
college-bound seniors choosing com-
puter science as an undergraduate major
increased. Although still above the aver-
age SAT-M score, their score of 483 in
1983 was 13 points below the SAT-M
score for college-bound seniors intend-
ing to major in computer science in 1981.
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Another indicator of the mathematical
aptitude of potential S/E majors is the
SAT-M scores of individuals who take
achievernent tests in science ard mathe-
matics. These individuals, who have a
relatively high probability of majoring in
an SE field, have demonstrated greater
than average aptitude in mathematics. In
1983, the mathematics test scores for col-
lege-bound seniors who took a mathe-
matics achievement test were 556 for
those taking the mathematics level I test
and 649 for those taking the math level 11
test; 88 and 181 points above the average,
respectively. SAT-M scores for those tak-
ing one or more of the science achieve-
ment tests (chemistry, physics, biology)
ranged from 570 (biology) to 647 (phys-
ics) or 102 to 179 points above the
average.

Besides showing higher aptitude, the
SAT-M scores of students taking science
and mathematics achievement tests have
not followed the characteristic pattern of
decline which oceurred before 1981 and
have, in fact, outpaced the 2-point in-
crease which occurred from 1981 to
1983." For example, mathematics scores

$SAT waores tor students taking achievement tests i
science and mathemates may be found i Admissions
lesting rogram of the Uotlege Board, Prfles. College:
Rewund semar~ IS and Propdes, Colleye Round Senors, 1981
(New York, N Y
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for college-bound seniors who took the
chemistry test rose from 615 to 624 dur-
ing this period. compared to the overall
increase of SAT-M scores from 466 to 465.

postsecondary science and
mathematics education

Underpraduate preparation. An im-
portant source of information on the out-
comes of undergraduate education is the
Graduate Record Examination (GRE),
administered by the Educational Testing
Service. This instrument is utilized by
many graduate and professional schools
in admissions decisions as a means of
supplementing undergraduate records.
Like the SAT, the GRE contains a general
aptitude test and offers advanced tests in
several subject areas. The aptitude test is
comprised of three components. The
verbal component assesses the ability to
use words in solving problems. The
quantitative portion requires the ability
to apply elementary mathematical skills
and concepts to solve quantitative prob-
lems. The analytical component, a rela-
tively new addition to the aptitude test,
is a measure of deductive and inductive
reasoning skills.

37

Those who majored in an S/E field™ at
the undergraduate level scored higher
than the average for all test-takers com-
bined on all three components of the
GRE. In 1982, verbal mean scores for
students majoring in S/E fields were
slightly higher than overall scores (486
versus 482), quantitative mean scores
were substantially higher (556 versus
525), and analytical mean scores were
somewhat higher than total scores (521
versus 508). Since 1979, there has been a
sharp drop in verbal scores (down 9
points) for S/E undergraduate test-takers
contrasted with an even more significant
increase (13 points) on the gquantitative
component and a smaller rise (4 points)
on the analytical portion.

Among test-takers who majored in an
S’E field at the undergraduate level in
1982, the range in verbal scores was
about 30 points with those majoring in
the biological sciences registering the
highest scores (508). On the quantitative
component, the range of mean scores

was much greater. Social science majors °

scored the lowest (476) among S/E test-
takers while those in engineering (657)
and mathematical sciences scored the
highest (657 and 656, respectively). On
the analytical portions, mean scores fell

between 477 (social sciences) and 570

(mathematical sciences).

S/E degree production. In 1982, over
302,000 bachelor’s degrees and 57,000
master’s degrees were awarded in sci-
ence and engineering.” In 1983, about
18,000 S/E doctorates were granted.

Trends in conferrals of bachelor’s de-
grees have varied considerably by field
over the 1960-82 period (chart 30). Be-
tween 1976 and 1982, for example, the

number of engineering bachelor’s de-~

grees rose 73 percent, reaching an all-
time high of 67,800. The most rapid
growth occurred in chemical and me-
chanical engineering fields. Although

¥ Includes phvsical saences, mathematical sciences,
engineering, biok.y  al sciencer, behavioral sciences. and
sicial sciences. See Ldarlene B. Goodison, A Summary of
Pxata Collected from Graduate Revord Examinations Test Takers
Durng 1981-82, IXta Sunmssr_v Report #7 (Princeton, N
Educational Testing Service, June 1983), pp 68-7D.

* The National Center for Education Statistics has not
yet released information on the number of bachelor’s and
master's degrees awarded in 1983,

{
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the total number ot physical science de-
grees granted increased about 13 percent
between 1970 and 1982, there were
marked ditterences tor individual fields:
degrees in phyvsics decreased by 35 per-
cent while those in the geological sci-
enee sahcreased by 142 percent. Overall,
there was an increase of 10 pe cent in
mathematical science baccalaureates be-
tween 1970 and 1982, This trend is the
result of two very ditferent phenomena.
While the number of mathematics de-
grees awarded declined by 58 perrent
trom 27,100 to 11,700, the number of
computer science degrees granted rose
1200 percent from 1,500 to over 20,000.

After dramatic increases in the sixties
and varly seventies, the number of social
scaience baccalaureates awarded fell
sharply after 1974, For example, between
1974 and 1982, the number of psychol-
ogv degrees dropped 21 pereent and the
numbers ot sociology and political sci-
ence degrees declined 55 percent and 16
percent, respectively. Conversely, the
number of economics degrees rose 38
percent over the same period.
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The number of S/E master’s degrees
increased steadily through the midsev-
enties, declined somewhat in the iate
seventies, then rose sharply between
1981 and 1982 to an all-time high of
57,000 (chart 31). After climbing steadily
for nearly two decades, the number of
SE doctorates peaked at 19,000 in 1972,
declined for several years, then leveled
off after 1978 (chart 32). Although the
number of S/E doctorates increased
slightly between 1982 and 1983 from .
17,600 to 17,900, that figure was 6 per-
cent below the 1972 level.

Bachelor's-degree recipients con-
stitute the pool from which recipients of
graduate degrees are drawn.* Although
the period of time required to complete a
degree is not the same for all advanced-
degree recipients, on average, S/E mas-
ter's degrees may be appropriately re-
lated to baccalaurcates received two

YT poolcmsted to S F bachelors degrees although
s recoptused that some S B obacaslaureates revenve ad-
vaned degrees in nonpsoience fields and vice versa

38

years earlier and doctorates may be re-
lated to bachelor’s degrees received
seven years earlier. This relationship is
expressead as the graduate-degree attain-
ment rate.

At the 5/E master's-degree level, the
graduate-degree attainment rate fell
slightly between 1971 and 1982 from 20.7
percent to 19.5 percent. During the first
half of the seventies, the rate declined
steadily, falling to less than I8 percent in
1976. Between 1977 and 1982, however,
the rate has remained stable around 19
percent. At the S/E doctorate level, the
graduate degree attainment rate has also
fallen but much more sharply than at the
master's-degree level. In 1973, the rate
stood at 11 percent, but by 1981 it had

-

CEar adiscussion of the bacotlapreate to dostorate tme
fapse, see National Academy of Seences, A Century of
Phctorates, (Washington, D.C - National Academy Pross,
1978), and National Saence Foundation, “Women and
Non-L' & Urtizens Resporsable for Increase sn Production
of Saence and Fagimeering Doctorates in 19837 Soeme
Resowrcos Studies Hightights (INSE 84-328) Washington,
DO, September 28, [954)
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fallen to less than 6 percent.? In 1983,
the graduate-degree atte nment rate ai
the S/E doctorate level was slightly above
the 6-percent mark.

The number of S/E degrees awarded is
sensitive to the state of the labor mar-
ket.*' When demand in a field exceeds
supply. as evidenced by relatively high
starting salaries or intensified recruit-
ment activity, more students are likely to
select that field of study. For example, a
5-percent increase in the starting sularies
of engineers can be associated with an
increase of 10 percent to 20 percent in the
production of engineering baccalaure-
ates within about five vears,*

Frequently, however, there is an over-
respunse to this excess demand vecause
of the long lead time that occurs before
supply change affects the labor market.
Engineering fields provide a clear exam-
ple of such repeated oscillations between
“shortages” and “surpluses.” Research
suggests that there are similar patterns in
the fields of physics, mathematics, and
chemistry.** According to recent labor
market indicators (chapter II), job and
salary opportunities are relatively strong
for engineers and computer specialists;
this trend is confirmed by employment
and salary statistics for recent S/E gradu-
ates. Thus, the strong upward ‘rends in
degree production for these iields are
expected to continue in the immediate
future.

sources of flow in
the s/e labor market

S/E-degree recipients are th. major
source of supply to S/E labor markets,

# The attainment rate at the doctoral level is not ad-
justed for the large number of foreign citizens who cam
doctorates in the U'S Conssguently, the rate may be
shightly overstated

¥ For more detarled discussions of this subject, see
Richard B Freeman, The Market frr College Manpower
{Cambridre. Mass  Harvard Umiversity Press, 1971);
"Supply and Salary Adpsstments to the Changing Saen-
tific Manpower Market, Physics 1948-75," American Eco-
tumtic Review, March 1975, and ‘A Cobweb Model of Sup-
plv and Starn.ng Salary of New Engineers,* Industrual and
Labor Relations Review, fanvary 1976

* Richard B Frevynan, “A Cobweb Model of Supply and
Starting Salary of New Engineers,” op cit.

* See Richard B Freeman and jonathan Leonard, “Au.
turegressive Degree Patterns' Evidence of Enaogenous
Cveles in the Market.” Industrial Research Association. Pro-
seedings of the Thurteenth Annual Winter Meeting, December
29-30, 1977, pp. 13-14
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tut the number earning S/E degrees, es-
pecially at the undergraduate level, is not

identical to the supply of new S/E work- -

ers. For various reasons, some who re-
ceive S/E baccalaureate degrees do not
immediately enter the S/E labor force; for
example, many pursue graduate educa-
tion which may be a prerequisite for em-
ployment in some fields. In addition,

. some 5/E baccalaureates enter profes-

sional schools of medicine, law, or
business.

In analyzing the flow of new graduates
to the S/E labor market, two key varia-
bles are the number of S/E degrees
granted and the proportion of those ear-
ning S/E degrees who enter the S/E labo.
force. In turn, the number earning S/E
degrees at various levels depends on sev-
eral variabies, including demographic
factors, relative economic opportunities,
and precollege mathematics and science
training.

new entrants

The transition of recent S/E graduates
from school to work is shown in table 6.
Over one-fifth of those who received S/E
bachelor’s degrees in 1980 were not in the
labor force in 1982. This fraction may be
attributed to two factors: (1) a proportion
of the individuals were not employed,
either because they chose to remain out-
side the labor force, or because they were
unable to find employment; and (2) a
number of individuals postponed entry
into, the labor force in order to pursue
full-time graduate studies. At the bach-
elor’s level, of the 64,000 individuals out-
side the Jabor force 84 percent were full-
time graduate students in 1982. Within

field, the highest proportion of full-time
graduate students was in the physical
sciences. Of those who earned thicii de-
grees in the physical sciences in 1980,
over two-fifths were pursuing graduate
degrees on a full-time basis in 1982. In
contrast, only 2 percent of the computer
science graduates and 6 percent of the
engineering graduates were r .suing
full-time graduate education two years
after graduation.

At the S/E master’s level, nine-tenths
of the individuals outside the labor force
were full-time graduate studentsin 1982.
At this level, the highest proportion of
full-time graduate students was in the
life sciences while the lowest share was
ir. engineering (34 percent versus 13
percent).

Of those 1980 graduates who were em-
ployed in 1982, not all were working in
their field of degree (chart 33). At the
bachelor’s level, forexample, 55,000 indi-
viduals were working as engineers, but
only 47,000 had received an engineering
degree two years earlier. Individuals
who received degrees in fields such as
chemistry, life sciences, and social sci-
ences in 1982 were also employed in en-
gineering in 1582. Another example is
provided by those individuals who re-
ceived computer science degrees. Only
about two-fifths of the employed com- .
puter scientists had received computer
science degrees in 1980. This trend could
be the result of supply/demand adjust-
ments in the market. (See below,
“Occupational Mobility.”)

At the master’s-degree level, there was
a closer match between field of employ-
ment and field of degree (chart 33). For
example, all those who were employed

Tabls 6. Transition of recent sclence and sngineering (S/E)-
degree recipients from school to work
[in thousands] ,

Status Bachelor's' Mastar's' Doctorates?

Population? ... ............... 2200 33 17
Laborforce ................ 219 32 15
Totalemployed ........... 188 31, 14
EmployedinS/E .. .. .. .. 119 23 13
Employed innon-S/E .. .. 79 8 1

. Unamployed ............. 12 8 2 )
Outside the labor force ... .. 10 1 1
Full-time graduate students . .. 54 9 —

1960, graduates in 1982,

1108182 graduates in 1983

Excludes full-time graduate students.
SOURCE: Nationa! Scisnce Foundation
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environmental, life, and social sciences
and psychology having substantially
higher unemployment rates than those
in engineering or computer science,

A majority of the employed recent
graduates were employed in S/E jobs. In
A 1982, the S/E employment rate at the
Bachelors ‘ "¢ bachelor's level was 60 percent; at the

Master's . master’s level, 74 percent. Beside degree
level, the ability of new S/E graduates to
find S/E jobs is influenced by field. For
example, the fractions of social science-
and psychology-degree recipients in S/E
jobs are much lower than the compara-
ble fractions of engineers or physicial sci-
entists regardless of degree level. In
1982, only 34 percent of the social science
baccalaureate recipients held S/E jobs
compared to 88 percent of the engineer-
ing degree-holders.

Holding a job in science or engineer-
ing has implications when considerirg
the median annual salary of recent S/E
graduates (chart 34). At thc bachelor’s
level in 1982, the overall median annual
salary was $20,000 while the salary fo.

s

in either psychology or the social sci-
ences in 1982 had received master’s de-
grees in these respective fields. Among
employed computer scientists, about
three-fifths had been granted a master’s
degree in computer science two years
earlier.

Exciuding, full-time graduate students
from the analysis, almost all recent S/E
graduates participated in the labor force
in 1982. There was little variation across
degree level or field. In 1982, 95 percent
of the S/E bachetor’s recipients were in
the labor force as were 97 percent of
those with S/E master’s degrees.* The
unemployment picture, however varied
greatly. Recent bachelor's recivients had
more difficulty finding jobs than recent
master’s-degree recipients, as reflected
in their respective unemployment rates:,
6.0) percent versus 3.7 percent. Thete
was considerable variation by field with
those carning degrees in the physical,

“* Bevause of small sample we in some helds, labor
market rates hav e been computed hased on data from the
comnbied 1980 and T9R] classes
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those holding S/F jobs was $24,000.9
This pattern carried across all fields, in-
dicating that there is a “premium” for
holding  an S/E jo. The largest salary
differentials between those in S/E and
nmi-5/E positions occurred in the mathe-
raatical sciences ($23,000 versus $13,000)
and the environmental sciences ($22,000
versus $13,000); the smallest difference
was registered in the life sciences
($15,000 versus $14,000).

occupational mobility

One means of alleviating market im-
balances, especially in the short run, is

accupational mobility of the experienced,

work force. During the seventies, NSF
followed two longitudinal samples of sci-
entists and engineers who were queried
about their labor market experiences—
one for Experienced Scientists and Engi-
neers (those in the labor force at the time
of the 1970 Census of the Population)™
and one for Doctoral Scientists and
Engineers.

The sample of experienced scientists
and engincers shows that, between 1972
and 1978, while many (70 percent)
changed jobs, relatively few (20 percent)
changed their occupations. Chart 35
suminarizes the 1972-78 movements
from S/E occupations to other S/E jobs,
management, and non-S/E occupations.
The data show that about 30 percent
moved to other S/E occupations, 14 per-
cent changed to management jobs, and 7
percent went to other non-S/E occupa-

tions. Of those changing occupations,

one-fourth remained within the $/E la-
bor force, one-haif moved to manage-
ment positions, and the remainder went
to non-S/E jobs. There were only slight
differences between men and women in
the degree of occupational mobility.
Among scientists, mathematicians
were the most occupationally mobile.
There was strong flow from mathe-
matics, a field with weak demand, to
engineering and computer specialties,
z

¢ Because of small sample wige i some fields, median
annual salanies have been computed based on data from
the combined 1980 and 1981 Llasses

*vational Suence Foundation, (kcupatonal M bty of
Stentists and Ergeers (NSF 80-317)(Washington, D C -
Supt of Dicuments, US Government Panting Office,
14K

“ Nationad Saence Foandation, Survey of Doctorate Re-
vipients unpublished o,
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fields with strong demand. About 8 per-
cent of those employed us mathemati-
cians in 1972 were employed as engi-
neers by 1978 and an additional 7
percent were employed as computer
specialists. _

There was little movement between

engineering and the sciences, and engi-

neers were generally less occupationally
mobile than scientists. Since engineers
were aggregated over all subfields,
however, the mobility pattern of engi-
neers does not reflect flows between sub-
fields within engineering. Engineers
were more apt than scientists to become
managers. In fact, the majority of oc-
cupational changes from engineering
were into management jobs. This trend
tended to be truer for engineers at the
bachelor’s-degree level than among
others.

The sample of doctoral scientists and
engineers indicates relatively little oc-
cupational change across most fields
reflecting their large investment in field-
specific training. For example, of the in-
dividuals who were life scientists in
1973, 90 percent were still life scientists
in 1981. With one exception, between
approximately 80 percent and 90 percent
of the doctoral scientists and engineers
employed in respectiye fields in 1973
continued to be employed in those fields
in 1981 (chart 36). The exception was
computer specialties. Of the doctorates
employed as computer specialists in
1973, about 70 percent were so employed
in 1981; of the remaining 30 percent wha
changed fields, about vne-half moved
into engineering.

While a relatively large number of doc-
toral computer specialists changed oc-
cupations, the inflow into computer spe-
cialties was the largest among all S/E
fields (chart 37). Among those who had
woved into this field by 1981, 30 percent
had i <en mathematical scientists, 22 per-
cent engineers, and 16 percent physical
scientists in 1973,

The transition from field of degree to
field of employment by new $/E gradu-
ates aiso reflects the extent to which mar-
ket imbalances can be alleviated by mo-
bility. By and large, net transitions have
occurred from fields in which employ-
ment demand has been weak to fields in
which employment demand has been
strong, The field distribution of new S/E
graduates employed as computer spe-

3.

-



Aruitoxt provided by Eic:

LG I e

NL VN SR D

cialists illustrates these flows (chart 38).
Of the approximately 20,000 S/E bac-
calaureates employed as computer spe-
cialists in 1982, only about 42 percent
had earned inheir bachelor’s degrees in
computer science. Almost 22 percent
held mathematical science degrees and
another 16 percent had earned degrees
in the social sciences. At the master’s-
degree level, 59 percent of the computer
specialists held computer science de-
grees. About three-quarters of the re-
mainder held either engineering or
mathematical science degrees. Among
doctorates who earned-their degrees be-
tween 1981 and 1982 and were employed
as computer specialists in 1983, about 32
percent had received doctorates in com-
puter science. A large fraction of other
computer specialists had earned their
degrees in the physical sciences, social
sciences, or engineering.

losses from the s/e labor
market

A number of job vacancies result from
death and retirement of experienced
workers. In a work force characterized
by steady long-term growth and a bal-
anced age distribution, attrition from
deaths and retirements would amount to
about 2.5 percent annually (based on a
40-year working life): In recent S/E labor
markets, however, there have been pro-
portionately fewer older workers be-
cause of the rapid expansion of jobs in
the fifties and sixties. Calculations based
on unpublished data from the Bureau of
Labor Statistics suggest that annual attri-
tion in the late seventies probably
amounted to approximately 1.5 percent
of the S/E labor force.™ Thus, with a cur-
rent work force of approximately 3.5 mil-
lion, about 53,000 would be expected to
leave each vear because of death and re-
tirement. Estimated attrition rates vary

- for specific occupations, ranging from

“ The Bureau of fabor Statstics information applied
separation rates by age tor all men and women n the labor
force to the age distnbution by sex of each occupation.
Therefore, the BLS rates do not reflect any possible dif-
ferences between separation patterns by age for scientists
and engineers as compared to ail workers. See, for exam-
nie, Howard N Fullerton, e, "A New Type of Working Life
Table tor Men,” Monthly Laker Retnewe, July 1972



less than | percent tor computer spe-
cualists to 2.5 percent tfor mining, engi-
neers a slowly growing occupation in
the sivties and carly seventies.
Attriion rates depend oo three fac-
tors ape distnibution, hte expectancy,
and length of ime people choose to
work With regard toag e a Jharp rise in
S Eattritton rates may resalt around 1990
when many ot those scientists and engy-
necrs whostarted work during the fitties
reach retirement age. Life expectancy,
probably the least important factor, may
lower attrition shghtly because of the
hght decrease in age-specific proba-
biitties of death Potentially more imme-
diate and signiticant effects on attrition
could come trom changes in the length
of time that saentists and engineers
choose to remain i the labor torce.
Statistics shaw g trend toward lower
retirement ages  According to un-
pubhshed data from the Bureau of Labor
Statistics, the continuation of this trend
could. by itselt, add one-halt a percent-
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age point to the annual 1.5-percent attri-
tion rate of the S/E work force by 1985.
T'he trend may be counteracted,
however, by Federal legislation and the
state of the economy. In 1978, Congress
passed the Age Discrimination in Em-
ployment Act Amendments, which pro-
hibit cq&upulsury retirement before age
70. Since the amendments will enable
some older scientists and engineers to
remain in the work force longer, a de-
crease in attrition could result. Moreover,
economic conditions such as a rising rate
of inflation can make the future purchas-
ing power of pensions uncertain and also
lead to the postponement of retirement.
It is difficult to assess the net effect of
these factors on future S/E labor force
attrition rates,

projected supply/demand
conditions

NSF recently completed a study of the
science, engineering, and technician
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(SET) labor market over the 1982-87
period. The study was developed in re-
sponse to concerns about the adequacy
of S/E personnel supply to meet ex-
pected growth-in demand through the
mideighties. These concerns were de-
rived frora: (1) increasing growth of in-
dustrial SET employment generated by
the expansion of high-technology indus-
tries, as well as industrial staffing
changes throughout the economy that
have increased the utilization of SET rela-
tive to non-SET personnel, and (2) the
anticipated growth in demand for S/E
workers in response to the defense
buildup.

Four projection scenarios were evalu-
ated for the 1982-87 period representing
low and high macroeconomic activity
and low and high growth rates in real
defense expenditures.™ SET employ-
ment has historically shown a high sen-
sitivity to defense spending, primarily
because it is concentrated in high-tech-
nology manufacturing industries where
SET personnel is also highly
concentrated.

The projection scenarios estimate that
employment of SET personnel will in-
crease between 460,000 and 740,000 over
the 1982-87 period By 1987, an estimat-
ed 4 million individuals will be required
to fill SET jobs. Among S/E fields, this
growth will result in probable shortages
of computer specialists and aeronautical/
astronautical engineers as well as a po-
tential shortage of electrical/electronics
engineers (table 7). Projected employ-
ment growth for S/E fields is illustrated
in art 39.

¢ er the next five years, employment
in computer specialties (systems analy-
s1s and programming) is projected to
grow at an annual rate of 5 percent to 6
percent. Over this period, regardless of
scenario, growth in supply of new grad-
uates is projected to fall behind that for
demand; this situation will lead to an
increasing shortage in the years ahead.

 Employment projections are based un the Bureay of
Labor Stabeties’ Ooupational Fmployment Survey (Wash-
mngton, D C yand Data Resources, Ine’s Defense Interindus-
try Fomvaasting System (DIFS) Supply estimates of SF o
cupations were developed using the DautfonBach/Fiontor
Folk Stock-Flow Muodel, developed under contract to NSF,
Fora complete treatment of this topic, see National Science
Foundation. Prosected Respore of the Seience, Frgmeering.

Cand Techmcan Labor Market fo Dietenee and Nondetense Nerds,

1982 87 (NSF 8430 (Washmgton, [ ¢, 1984)
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Table 7. Projected demand/supply balance in scloné.

and engineering occupations: 1887

1

Occupation STAG/LOW OPTIM/HIGH ble need for an additional 10,000 to .
Scientists . \ 35,000 personiel.
Agricuftural .. -..... ...l No shortage No shortage - Empluyinent of electrical/electronics
Biologists .......................... No shortage No shortage engineers is expected to increase at an
Chemists ..........c.ccivveeneinennn. No shaortage No shortags
Computer specialists’................ Shortage Shortage average annual rate of 4 percent to 5 per-
GEOIOQISIS .. oo e No shortage No shortage cent between 1982 and 1987. Increments
Mathematicians. . ... ............... No shortage No shortage to supply based on new labor force en-
Physicists. .............. ... ... ... No shortage No shorlage trants and immigrants are adequate to
Social ............ PP No shortage No shortagse balance projected employment in this
Engineers field at low levels of defense spending.
Aegronautical/astronautical ........... Shortage Shortage When defense expenditures are hlgh'
g:xe"mica! .......................... :g ::grr::gg :g :::rr::g: however, supply is barely adequate and,

L2 . .
Electrical/electronic . ................ No shortage Potential shortage by 1987, a potentlal shor.tage of up to
Industrial ..........oo.ann. P No shortage No shortage 30,000 personnel Cf"“ld anse.
MechaniCal.........ccvvvvveenennnnns No shortage No shortage Before concluding this section, it
Metallurgical .. ... ................. No shortage No shortage should be noted that while projections
Mining/petroleum . . .......... ... No shortage No shortage are useful, they are also very complex
Engineering,nec. ... ............... No shortage No shortage and certain caveats need to be statea

By 1987, shortages are projected to range
from 15 percent in STAG/LOW to 45 per-
cent in OPTIM/HIGH indicating a possi-

First, the scenarios are not predictions,
they are estimates based on specific as-
sumptions. Variations in these underly-
ing assumptions can change the esti-

inctudes both computer systems analysts and programmers.

NOTES. Shortags cccupations .have projected supply estimates which daviste from projected demand by 10 pécent or
mare, potential Shoriage occupations have a projected supply of workers daviating from the projected isvel of demand by 5 parcent
1o 10 psrcent.

STAG/LOW indicates the (ow-economic Jrowth/iow defense spanding scenario and OPTIM/HIGH indicates the high economic

growth/bigh-delensa spending scenario.
SOURCE. Nationai Science Foundation

By 1987, the projected supply shortfall
ranges from 15 percent in STAG/LOW to
30 percent in CPTIM/HIGH.® Such
shortages translate into a possible nced
for 115,000 to 140,000 additional person-
" nel in that year. These projections may,
however, overstate potential shortages
because such occupations are charac-
terized by a highly flexible supply of
workers. Expanding job opportunities

2 STAG/LOW represents the low economic growth/low
detense spending scenano and OPTIMHIGH iy the sym-
bot tor the high economic growth/high detense spending
scenan

and wage incentives can be expected to
attract workers to these occupations.
Employment in aeronautical/astro-
nautical engineering is projected to in-
crease at an average annual rate between
6 percent and 11 percent over the next
five years. Defense-related demand is an
important factor contributing to this
rapid growth since more than three-
fifths of these engineers are employed
on defense-related projects. Demand re-
quirements are expected to outpace ad-
ditions to the supply-of new graduates in
aeronautical/astronautical engineering.
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mates substantially. Secondly, models

are restricted by data availability to major

occupational categories. As such, this
type of analysis cannot identify short-
ages or surpluses in subspecialties.
Third, model estimates cannot differen-
tiate between varying characteristics of
workers. For example, they cannot dis-
tinguish between experienced workers
and recent entrants. Recent surveys in-
dicate industry’s immediate concerns are
for experienced workers. Finally, overall
employment projections do not take into
account sectoral needs. For example, the
industrial sector may meet their demand
for mathematicians by attracting
qualified personnel away from acade-
mia, resulting in shortages in the latter
sector.
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appehdix a

technical notes

concepts and
definitions

The National Science Foundation
(NSF) publishes estimates on the
number, type of employer, work activity,
and other economic and demographic
characteristic; of persons who meet its
definition of a scientist or engineer.
Broadly speaking, a person is consid-
ered a scientist or engineer if at least two
of the following criteria are met:

1. Highest degree in science (includ-
ing social science) or engineering;

2. Employed in a science or engineer-
ing (S/E) occupation; and/or

3. Professional identification as a sci-
entist or engineer based on total ed-
ucation and work experience.

composite estimates

The composite estimates, represent-
ing national totals, are developed as a
part of NSF’s Scientific and Technical
Personnel Data System (STPDS). During
the past two years, NSF has been in the
process of revising the STPDS in two
ways: (1) The completion of the 1980 de-
cennial census provided a mechanism to
redraw a sample of scientists and engi-
neers {see “The Postcensal Survey of Sci-
entists and Engineers” below); and (2)

The basis on which total estimates are
created was updated to reflect state-of-
the-art methodologies. As in the past,
the system consists of three subsystems,
each designed to measure the charac-
teristics of a particular subpopulation:

« The Postcensal Survey of Scientists
and Engineers consists of almost
138,000 cases drawn from those indi-
viduals who were in the labor force
or the labor reserve at the time of the
1980 decennial census. The Postcen-
sal Survey (as well as the followup
surveys of Experienced Scientists
and Engineers) was conducted for
NSF by the Bureau of the Census.

« New Entrants Survey is designed to
measure the magnitude and charac-

teristics of those who earned de-

grees in science and engineering
after the 1980 decennial census was
completed. Samples of the graduat-
ing classes of 1980 and 1981 were
surveyed by the Institute for Survey
Research, Temple University, Phila-
delphia, Pennsylvania.

o The Roster of Doctoral Scientists
and Engineers, maintained by the
Commission on Human Resources,
Nationa Research Council, National
Academy of Sciences, consists of all
known doctoral scientists and engi-
neers in the United States since
1930. The roster serves as a panel
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from which a sample of 60,000 scien- -
tists and engineers covering the
years 1940-82 were selected to
provide data on the doctoral popula-
tion of the Nation.

The new methodology resulted in the
following changes. The estimates con-
tained herein for 1976, 1978, and 1980
have been revised based on the 1982
Postcensal Survey. Additionally, the esti-
mates of national totals for 1983 reflect a
major innovation from past estimates.
Mathematica Policy Research, Inc.
(MPR).generated these estimates for NSF
utilizing a computer-based model. This
model will assist the Foundation in two
maijor areas: (1) It will provide additional
flexibility in the types of cross tabula-
tions which can be produced, and (2) It
has the ability to produce estimates on
an annual basis, and for years in which
survey data are not available.

occupation/field of
science or
engineering

Data on field of science or engineering
are derived from responses to questions

on various surveys. Fields are classified
as follows:

41



1)

Physical sciences—chemistry, phys-
ics, astronomy, and other physical
sciences including metallurgy

» Mathematical sciences—mathe-
matics and statistics

» Environmental sciences—earth, at-
mospheric, and oceanographic sci-
ences, including geophysics,
geology, seismology, and
meteorology

» Life sciences—agricultural, biolog-
ical, and medical sciences {excluding
those primarily engaged in patient
care)

* Social sciences—economics, includ-
ing agricultural economics, so-
ciology, anthropology, and all other
social sciences

*» Psychology

Computer specialties
* Engineering ’

Data on field of employment are de-
rived from responses to questions that
request—based on Employment Spe-
cialties lists included with the question-
naire—the name of the specialty most
closely related to the respondent’s prin-
cipal emplovment. Those who selected
an employment specialty not in science
or engineering are assigned to an S/E
field based on the field of their degree,
and for those with less than a doctorate,
their professional self-identification.

primary work activity

Data presented on the work activities
of scientists and engineers represent
their primary work activities. The data
are derived from responses to a series of
questions on the survey instruments that
ask individuals: (1) to specify their pri-
mary work activity, and (2) to provide a
percentage distribution of their work
time among 10 to 15 listed activities.

other variables

Information on other economic and
demographic variables, such as type of
employer, sex, race, and ethnic group,
are based onindividual responses to sur-
vey questions. For information on the
various survey instruments used in the
report, see the section entitled “Data
Sources” below.

Q

t

statistical measures

Labor force participation rates. The
labor force is defined as those employed
and those seeking employment. The la-
bor force participation rate (LFPR) is the
ratio of those employed (E) and those
unemployed but seeking employment
(U) to the population (P), N

E + U

» —
LFPR = P

S

S/E employment rates. The S/E em-
ployment rate (ES/E) measures the ratio
of those holding jobs in science or engi-
neering (S/E) to the total employment (E)
of scientists and engineers, which in-
cludes those holding nonscience and
nonengineering jobs.

. _SE
ES/E—E

Unemployment rates. The unemploy-
ment rate (UE/R) shows the ratio of those
who are unemployed but seeking em-
ployment (U) to the total labor force (LF
= E + U).

U

UE/R:Ew‘U

S/E underemployment rates. The S/E
underemployment rate (UDE) shows the
ratio of those who are working part-time
but seeking full-time jobs (PTS), or who
are working in a non-S/E job when an S/E
job would be preferred (NS/E) to total
employment (E).

UDE = _PLS_}E NS/E

S/E underutilization rates. The S/E un-
derutilization rate (UDU) shows the pro-
portion of those in the total labor force
(LF = E + U) who are either unem-
ployed but seeking employment (U),
working part-time but seeking full-time
jobs (PTS), or working involuntarily in a
non-S/E job (NS/E).

_ U + PTS + NSIE
UDU = E
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reliability of s/e
estimates

Data for scientists and engineers in
1983 are computer-generated and there-
fore cannot be directly associated with
standard errors. Nonetheless, the 1983
estimates were based on survey results
from the 1982 sample of scientists and
engineers. The following standard error
table for composite estimates is based on
1982 results; it may be used as a proxy
measure for 1983 standard-error
estimates.

The sample used for a particular sur-
vey is only a large number of possible
samples of the same size that could have
been selected using the same sample de-
sign. Even if the same questionnaire and
instructions were used, the estimate
from each of the samples would differ
from each other. The deviation of a sam-
ple estimate from the average of all possi-
ble samples is defined as sampling error.
The standard error of a survey estimate
attempts to provide a measure of the pre-
cision with which an estimate from the
sample approximates the average results
of all possible samples. ’

Selected tables of standard errors for
the various surveys are contained on the
tollowing pages as listed below.

Survey Table
Composite estimates of
total scientists and
engineers A-1
Doctoral scientists and
engineers A-2
Recent S/E graduates A-3,-4

The sampling errors shown were gen-
erated on the basis of approximations
and, therefore, must be considered esti-
mates rather than precise measure-
ments. The standard error may be used
to construct a confidence interval about a
given estimate. Thus, when the reported

“ standard error is added to and sub-

tracted from an cstimate, the resulting
range of values reflects an interval with-
in which about 68 percent of all sample
estimates, surveyed under the same con-
ditions, will fall. Intervals reflecting a
higher confidence level may be con-
structed by increasing the number of
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standard errors for a given estimate.
Thus, * 1.6 standard errors defines a 90-
percent confidence interval; + 2 stand-
ard errors, a Y5-percent confidence
interval.

Ngnsamplipg errors can be attributed
to mny sources: Inability to obtain in-
formation about all cases; definitional
difficulties; difterences in the interpreta-
tion of questions; inability or un-
willingness to provide correct informa-

tion un the part of the respondents;
~ mistakes in recording or coding the in-
formation, and other errors in collection;
response; processing; coverage; and im-
putation. Nonsampling errors are not
unique to sample surveys since they can,

and do, occur in complete canvasses as
well. No systematic attempt has been
made to identify or approximate the
magnitude of the nonsampling errors as-
sociated with the estimates of scientists
and engineers presented in this report.

data sources

Details on survey methods, coverage,
concepts, definitions, and reliability of
the data used in this report are contained
in the following publications of the Na-
tional Science Foundation:

U.S. Scientists and Engineers: 1982
(Detailed Statistical Tables) (NSF 84-321).

Characteristics of Doctoral Scientists and
Engineers in the United States: 1983
{Detailed Statistical Tables) (NSF 85-303),
in press.

Characteristics of Recent Science and Engi-
neering Graduates: 1982 (Detailed Statis-
tical Tables) (NSF 84-318).

For a brief description of major sur-
veys and copies of the survey instru-
ments, see A Guide to NSF Science Re-
sources Data, available from the Editorial
and Inquiries Unit, Division of Science
Resources-Studies, Room L-611, Na-
tional Science Foundation, Washington,
D.C. 20550.

Table A-1. Standard errors for estimatss of total scientists and engineers

-

—_——— - —_—

Mathe- Environ-
Size of Total Physical matical Computer mental Life Psychol- Social
estimate, all tields scientists scientists specialists scientists Engineers | scientists ogists scigntists
100 75 80 60 80 60 70 80 50 80
200 100 120 . 80 120 80 100 120 ' 130 120
500 170 180 150 200 130 160 180 200 190
700 200 230 170 230 160 190 220 240 220
1.000 240 270 210 280 190 230 260 280 2€0
2,500 380 430 320 430 290 360 400 450 420
5,000 540 610 450 620 410 510 570 630 5980
10,000 - 770 850 600 870 570 720 880 880 810
25,000 1,200 1,300 740 1,300 810 1,100 1,200 1.300 1,200
50,000 1,700 1,700 1,800 920 1,600 1,700 1,600 1,700
75,000 2.100 2,000 2,200 740 1,900 2,000 1,800 2,000
80,000 2,200 2,000 2,200 650 2,000 2,100 1,700 2,000
100,000 2,400 2,100 2,400 2,200 2,200 1,400 2,100
125,000 2,700 2,200 2,600 2,500 2,300 2,200
150,000 2,800 2,100 2,700 2,700 2,400 2,200
175,000 3,100 1,800 2,700 2,900 2,500 2,200
200,000 3,300 1,700 2,800 ,3,000 2,500 2,000
225,000 3,500 1,200 2,700 3,200 2,500 1,800
250,000 3,700 3,400 2,400 1,400
275,000 3,900 3,500 2,200
300,000 4,000 3,600 2,000
400,000 4,600 4,100
500,000 5,000 4,400
£00,000 5,400 4,600
700,000 5,800 4,800
800,000 6,100 5,000
900.000 £.300 5,100
1,000,000 6,500 5,100
1,200,000 6,900 5,000
1,300,000 7.000 4 A0
1.500,000 7,200 4,400
2,000,000 7,200
2,500,000 6,700
3,000,000 5,400
3,500,000 2,300.

30



Table A-2. Stand;rd errors for doctoral scientists and engineers

-

Yotal smploysd
Estimated
Size of sampling Base of ' Estimated percant
astimate 81Ty percent 1/89 2198 5/85 10/90 25175 50
100 35 5001 183 218 3.35 462 6.66 7.89
200 50 1,000 1.08 1.52 2.37 3.26 4.71 5.44
500 75 2,000 a7 1.08 1.68 2.31 333 3.85
1,000 110 5,000 A8 .68 1.06 1.46 2.1 2.43
2,000 150 10,000 4 .34 48 75 1.03 1.49 1.72
5,000 240 15,000 .28 39 61 B4 1.22 | 140 .
10,000 340 20,000 24 34 53 73 1.05 1.22
15,000 410 30,000 .20 .28 A3 .60 .86 99
20,000 470 40,000 A7 24 .37 52 74 .86
30,000 570 50,000 .15 22 34 48 67 77
40,000 650 75,000 13 .18 27 .38 54 63
50,000 720 400,000 1 15 24 33 A7 54
75,000 840 150,000 .09 12 19 27 .38 44
100,000 930 200,000 .08 A1 7 23 a3 38
150,000 1,030 250,000 .07 .10 15 .21 .30 .34
200,000 1,04C . 275,000 .07 .09 14 .20 .28 - .33
250,000 980 300,000 08 09 14 19 27 31
300,000 820 325,000 08 .08 13" .18 28 .30
Employed women |
Estimated ¥
Size of sampling Base of Estimahsd percent
astimate orror percent 1/80 2/88 5/95 10/80 25175 50
100 20 500 96 1.35 210 289 417 482
200 30 1,000 .68 05 1.49 2.05 285 341
500 50 2,000 A48 67 1.05 1.45 2009 241
1,000 65 5,000 30 43 66 R:) 1.32 152
2,000 g5 10,000 21 .30 47 85 83 1.08
5,000 140 15,000 .18 25 38 53 16 88
10,000 180 20,000 15 21 33 46 66 .78
15,000 220 25,000 14 19 30 41 .59 68
20,000 230 30,000 12 17 27 . 54 62
30,000 230 35,000 11 16 25 50 58
40,000 180 40,000 11 B 15 23 47 54

SOURCE National Sciance Foundation
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Tabie A-3. Generalized standard errors for combined 1580 and 1881

<

science/engineering bachslor's-degree reciplients

Mathe- Environ-
Size of Totai Physical matical Computer mental Lite Psychol- Socisl
astimate all tislds scientists scientists specialists scisntists Engineers sciantists ogists scientists
100 180 90 85 80 85 100 140 130 190
200 230 130 130 120 120 140 180 180 270
300 280 160 160 140 150 170 230 230 330
400 320 180 190 160 170 200 270 260 380
500 360 200 210 180 190 220 300 290 430
750 440 250 260 220 230 270 370 360 520
1,000 510 280 290 250 260 310 430 410 600
2,000 720 390 400 350 350 440 600 570 840
3,000 890 460 480 420 400 540 730 700 1,050
4,000 1,000 510 540 470 430 620 840 800 1,200
5,000 1,150 550 1 580 520 430 680 930 BRD 1,300
6,000 1,250 580 620 550 420 750 1,000 960 1.450
7.000 1,350 600 650 580 390 810 1,100 1,000 1,580
8.000 1,450 600 670 600 340 860 1,180 1,100 1,650
9,000 1.500 820 680 620 240 910 1,200 1,150 1,750
10,000 1,600 620 JB80 950 1,250 1,200 1,800
15,000 1,950 480 8610 1,150 1,500 1,350 2,200
20,000 2,250 1,300 1,650 1,500 2,450
30,000 2,700 1,500 1,850 1,550 2,850
40,000 3,100 1,600 1,850 1,400 4,000
50,000 3,400 1,700 1,900 1,000 3,250.
60,000 3,700 1,700 1,700 3,250
70,000 3.850 1,650 1,350 3,200
80.000 4,150 1,850 3,050
90,000 4,350 1,400 2,800
100,000 4,500 1,150 2,350
200,000 5,400
300,000 5,050
400 000 J 3,250
SOURCES (nstitute for Survey Regearch, Temple Univarsily, and National Sclence Foundation
Table A-4. Generalized standard errors for combined 1980 and 1981
science/engineering master's-degree reciplents
Mathe- Environ.
Size of Total Physical matical Computer menital Life Psychol- Social
estimate alt tields scientists scientists specialists sclentists Engineers scientists ogists scientists
100 90 60 90 75 40 65 75 85 110
200 130 80 130 100 55 a5 110 130 150
300 150 100 150 130 65 110 130 160 190
400 180 110 180 150 75 130 150 180 “210 i
500 200 120 190 160 80 150 170 210 240 /
750 240 150 230 190 90 180 200 250 200 /
1,000 280 160 260 220 100 200 ° 230 280 330/
1.500 340 180 300 260 100 250 280 320 380
2,000 390 190 330 290 80 280 310 Jsu 440
3,000 480 160 350 320 340 370 370 a0
4000 550 320 330 380 400 340 - 550
5.000 §10 320 410 410 250 570
6.000 860 280 440 420 570
7.000 710 4680 410 550
8,000 . 750 470 390 510
9.000" 790 480 360 440
10,000 820 490 300
15,000 870 460
20,000 1,050 , 300
30,000 1,150
40.000 1,200
50,000 1,100
60 000 800
SOURLES Institute tar Survey Rasearch, Temple University, and Nationa! Science Foundation
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Table B-1. Number of employed sciantists and enginears by field: 1976-83

Total Employed
Field
1976 1978 1980 1982 1983

Total, all fields ' 2,331,200 2,609,800 2,860,400 3,253, 100 3,665,900
Total scigntists 959,500 1,071,000 1,184,509 1,405,700 ‘1.525,900
"hysical scientists 188,900 208,300 £15,200 227,400 235,900
Chemists 132,800 163,000 148,800 156, 100 158,900
Physicists/astronomars §4,300 46,400 $7,200 47,600 43,400
Other physical scientists 11,800 18,800 g 19,300 25,600 28,600
Mathematical scientists 48,600 53,700 64,300 79,6400 86,700
Mathematicians 43,500 66,300 53,400 62,500 66,000
Statisticians 5,200 7,300 11,000 16,900 20,700
Computer specialists 119,000 177,000 257,800 5, 299,000 : 349,100
Cnvironmental sciantists 56,800 68,900 77,600 87,200 85,100
Earth scientists 46,500 56,000 64,800 73,600 80,100
Oceanoqraphers §,600 7,300 5,100 3,400 2,900
- Atmospheric scientists 3,800 7,600 8,500 18,300 12,100
Life scientists 213,500 . 264, 100 287,500 337,100 368,400
Biological scientists 139,400 164,000 198,300 233,800 255,200
Agricultural scientists 50,700 59,600 59,300 73,800 864,100
Medical scientists 33,300 30,500 29,900 29,500 29,100
Psycholoq sts . 112,500 121,700 128, 1090 138,400 143,500
Social scientists 222,300 : 197,400 204,000 237,200 247,200
Economists 62,500 \ 62,100 75,000 103,100 112,500

Sociologists/ ' ,
anthropologi sts 33,900 50,900 ' ' 48,300 57,000 62,200
Othar social scientists 125,900 : 96,400 80,700 77,200 72,500

See footnotes at and of tabla.




Table B-1. Number of employaed scientists and engineers by fiald: 19}6-83-Continued

fotal Employed

Fiald
1976 1978 19890 1982 1983

Total EnginQers 1,371,700 1,538,800 1,675,900 1,847,300 1,940,000
Astronauticals

agronautical 56,800 62,000 69,500 80,800 84,700

Themical 77,500 84,200 94,500 107,700 116,900

vivil 188,200 211,700 232,100 258,200 271,800

Electrical/electronic 283,000 341,500 383, 100 437,700 470,500

Mechanical 276,200 299,300 322,600 357,900 371,500

Othaer engineers 490,700 540,100 574,100 604,900 626,500

Sea footnotaes at end of table.
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Table B-1. Number of emgloyed scientists and ongineers by field:

197§;83-Ccntinued

Employed in S/E

Fiald
1976 1978 1980 1982 1983
Total. 311 'Fields 2;122:100 2’36":400 2)542;700 2’866’700 3;0‘09;700
Total scientists 863,800 937,500 1,032,800 1,147,500 1,264,000
Physical scientists 156,900 168,200 166,300 210,500 218,400
Chemists 108,000 111,500 111,600 162, 100 166,500
Physicists/astronomers 37,000 40,000 39,000 46, 900 45,600
Othaer physical scientists 10,000 16,600 115,700 23,500 26,300
Maihematlcal cientists 43,800 . 48,000 ‘57,300 68,300 74,800
Nathematlcaans 38,800 41,000 46,900 52,800 55,900
Statisticians 5,000 7,100 10,300 15,500 18,900
Computer specialists 116,000 171,400 196,700 216, 100 252,400
Environmental scientists 66,600 56,900 63,100 82,700 90,200
Earth scientists 39,600 64,300 50,900 68,900 76,000
Oceanoqgraphers 3,500 5,700 4,600 3,100 2,600
Atmospheric scientists 3,400 6,900 7,700 5,800 11,600
Lifa scientists 198,200 227,800 267,300 298,000 325,60
Biological scientists 128,600 150,600 182,000 210, 100 229,300
Agricultural scientists 39,100 49,100 58,200 62,300 71,000
Medical scientists 30,600 28,100 27,100 25,700 25,300
Psychologists 103,700 107,400 112,500 105,600 109,300
Social scien%ﬁsts 180,500 157,800 169,700 166,200 173,200
" Economists 53,700 52,900 65,500 74,900 81,900
Sociologists/
anthropologists 30,000 32,200 40,200 37,800 50,900
Other social scventists 96,900 72,700 64,000 53,500 50,300

See foolnotes at end of tabla.
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Table B-1. Number of employed sciaentists and engineers by fiald: 1976-83-Continued

. Employed in S/E )
Field
1976 1978 1980 1982 . 1983
Total Enginaers 1,278,300 1:426,%00 : 1,509,900 1,719,100 1,805,700
Astronaukical/ s
aeronautical 55,700 61,100 65,000 77,200 80,900
Chemical _ 76,400 81,900 - 89,000 : 101, 100 107,800
Civil 182,800 205,200 217,000 : 263,700 256,600
Electricals/electronic 267,900 327,000 357,400 413,500 - 664,500
Mechanical 272,800 296,500 308,800 336,400 367,100
- Other engineers 422,700 455,300 472,600 549,200 568,900
NOTE: Detail may not add to total becausa of rounding

SOURCE: National Scienca Foundation.
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See footnotes at end of table.
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Table B-2. Employment status of scientists and engineers by field and sex: 1976 and 1983
Total Labor Force Total Employad Employed in S/E
Field and sax ;
1976 < 1983 1976 1983 1976 1983 1976 1983

.Total, ull fields 2,530, 100 3,734,000 2,413,300 3,544,500 2,331,200 3,465,900 2,122,190 3,049,700
Men 2,295,300 3,260,700 2,202,300 3,084,500 2,131,600 3,026,100 1,947,200 2,695,100
Women 234.800 493,300 211,000 460,000 199,700 439,800 174,900 354,600
Total scientists 1,068,400 1,647,800 996,000 1,567,000 959,500 1,525,900 843,800 1,264,000
Men 837,900 1,225,200 807,000 1,173,200 781,300 1,149,300 689,100 968,200
Womean 210,600 422,600 189,000 393,800 178,200 176,600 154,700 295,800
Physical scientists 203,900 258,700 194,800 241,900 188,900 <35,900 154,900 218,400
Men 185,400 231,400 177,800 217,500 172,700 212,800 163,600 197,100
Women 18,500 27,400 17,000 24,400 16,200 23,100 11,300 21,300
Chemists 142,500 176,200 136,300 163,300 132,800 158,900 108,000 146,500
Man 127,200 153,900 122,300 143,600 119,100 140,300 98,200 129,300
Women 15,300 22,200 14,100 19,700 13,700 18,700 9,800 17,200
Physicistssastronomers 68,6400 52,000 45,800 49,300 $%,300 45,400 37,000 45,600
Men 45,100 68,900 43,800 $6,600 42,600 $5,800 35,900 43,200
Women 2,300 3,000 2;000 2;700 ! 1)700 2;600 1,100 2;"00
Other physical scientists 13,000 30,600 12,700 29,300 11,800 28,600 10,000 26,300
Men 12,100 23,500 11,800 27,300 10,900 26,700 9,500 24,5600
Women 900 2,100 900 2,000 800 1,500 400 1,700
Mathematical scientists 55,000 $6,200 51,100 88,600 48,600 86,700 %3,800 764,800
Men 40,700 61,900 39,000 58,700 37,100 57,700 33,700 48,700
Nomen 14,300 32,300 12,200 9,900 11,500 29,000 10,000 26,100
Mathematicians 49,200 72,000 , 45,300 67,500 43,400 66,000 38,300 55,900
Men 36,900 « 50,000 35,500 47,600 33,700 46,600 30,500 38,600
Women 12,300 22,100 10,3090 0,200 9,700 19,400 8,200 17,300
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Table B-2. Employment status of scientists and engineers by field and sex: 1976 and 1983-Continued

Total Labor Force Total Employed Employed in S/E
Field and sex )
1976 1983 1976 1983 1976 1983 1976 1983
Statisticians 5,800 22,200 5,400 21,100 5,200 20,700 5:.0u0 18,900
Man 3,800 11,900 3,509 11,600 3,400 11,100 3,200 10,2090
Women 2,000 10,300 1,800 9,700 1,800 9,600 1,800 3,800
Computer specialicts 125,900 364,200 122,000 352,800 119,000 349,100 116,000 252,400
Men 101,600 256,500 100,200 254,200 98,400 251,700 95, 100 181,400
Wcemen 24,3010 104,200 21,800 93,700 20,600 97,400 20,900 71,000
Environmental scientists 58,300 103,900 56,000 97.800 54,800 95,100 46,600 0,200
Man 53,800 37,200 52,000 82,500 50,%00 80,500 44,000 76,600
Women 4,500 16,700 4,000 15,300 2,900 14,600 2,600 13,800
Earth sciaentists £9,600 87,400 47,600 82,400 %6,500 80,100 39,600 76,000
Men 45,400 72,300 3,900 68,500 62,900 66,800 37,300 63,500
WHomen 4.2080 15,200 3,700 13,900 3,600 3,300 2,400 12,600
Ococanographars 4,600 3,200 $.500 3,100 4,400 2,900 3,500 2,600
Men 4,600 2,800 4,500 2,800 %,400 2,600 3,500 2,300
Women (1) 400 (1N 400 (1N 300 (1) 300
Atmospheric scientists 6,100 13,300 3,900 12,300 3,800 12, 100 3,400 11,600
Men 3,800 12,100 3,600 11,200 3,600 11,000 3,200 10,600
Women 300 1,200 300 1,100 3g0 1,100 200 1,000
Life scientists 230,700 399,800 219,700 377,800 213,500 368,400 198,200 325,600
Maen o 191,800 307,900 186,500 293,100 179,600 288, 100 167,700 256,400
Women 38,900 92,000 35,300 84,700 33,900 80,300 30,500 69,200
Biological scientists 151,100 277,500 143,600 261,800 139,400 255,200 128,600 229,300
Men 124,000 212,600 119,100 202,300 115,300 199,000 106,200 180,700
Women 27,100 64.900 26,600 59,500 24,100 56,200 22,400 43,600

Sae footnotes at end of table.

64

65



Table B~2. Employment status of scientists and engineaers by field and sax: 1976 and 1983-Continued
Total Labor Force Total Employed Employed in S/E g
Field and sex )
1976 1983 1976 1983 1976 1983 1876 1983
Agricultural sciagntists %4,300 91,600 41,900 86,600 40,700 86,100 39,100 71,000
Men 42,500 72,000 40,300 68,300 39,100 66,700 37,400 56,000
Woman 1,800 19,600 1,700 18,300 1,600 17,400 1,600 15,000
Madical sciantists 35,300 30,300 34,100 29,400 33,300 29,100 30,600 25,300
Man 25,300 23,300 25,100 22,500 25,100 22,300 26 100 19,700
Homan 9,900 7,500 9,000 6,900 8,200 65,800 6..."0 5,600
Psychologists 122,500 155,000 118,200 148,200 112,500 143,500 103.760 109,300
Men 81,800 89,500 80,200 86,600 76,900 84,200 71,600 67,300
Womran 40,700 65,400 38,000 61,600 35,600 59,300 32,0090 42,100
Social scientists 252,200 275,000 234,200 259,800 222,300 247,200 180,500 173,200
’0 182,800 190,400 .~ 173,400 180,600 165,700 174,600 133,200 120,900
Woman 69,400 84,600 60,800 79,300 56,600 72,800 47,300 52,300
Econom:sts 70,300 126,200 64,300 117,500 62,509 112,500 53,700 8i,%00
Men 60,500 99,200 56,400 9%, 100 54,600 96,900 46,300 65,300
Women 9,800 24’900 8,000 23;“00 8,000 2*)600 7;400 16'600
Sociologists/ :
anthropologists 61,600 68,700 39,400 65)33% 33,900 62,200 30,000 60,900
Mdp 26,100 37,600 25,400 35,7 22,500 34,800 19,700 23.600
Women ' 15,500 31,100 13,900 29,600 11,600 27,800 10,300 17,300
Othar social sciantists 160,300 82,200 130,500 77,180 125,900 72,500 96,900 50,3080
Men 96,200 53,600 21,500 50,800 88,700 48,700 67,200 31,900
Woman 44,200 28,500 38,900 26,300 37,200 23,800 29,600 18,400
Total Engineers 1,481,700 2,086,200 1,417,300 1,977,500 1,371,700 1,960,000 1,278,300 1,805,700
Men 1,457,500 2,015,600 1,395,300 1,911,600 1,350,300 1,876,700 1,258, 100 1,746,900
Women 264,200 70,700 22,000 66,200 21,400 63,300 20,200 58,800
Astronauticals
aaronautical 62,300 91,300 59,200 86,300 56,800 84,700 55,700 30,900
. Man 61,500 89,600 58,700 84,700 56,400 83,100 55,100 79,400
Women 900 1,700 400 1,600 400 1,600 400 1,500
See footnotas at end of tabls.
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Table BK?. Employmant status of scientists an

y

;\\Cginears by field and sax: 1976 and 1983-Continuaed

\
*, Total 5 Labor Force Total Employed Employed in S/E
Field and sex
\
\ 1376 1983 . 1976 1983 1976 1983 1976 1983
3
Chamical 83,905 127,500 79,300 118,400 77,500 114,900 76,400 107,800
Men 8,000 118,600 76,600 110,7C0 75,000 107,600 73,700 100,900
Women 3,000 8,900 2,800 7,700 2,500 7,300 2,500 6,900
Civil 201,800 292, 100 193,500 277,200 188,200 271,800 182,800 256,600
Qn 195,900 285,800 187,600 271,400 182,800 266,300 178,100 251,200
Women 6,000 6,300 5,800 5,900 5,400 5,500 4,800 5,600
Electrical/alec%ronics 295,600 696,900 288,100 476,400 283,000 470,500 267,900 ©64,500
Men . ‘ 253,200 486,300 286,500 466,400 281,400 661,100 266,500 %36,100
Woman v 2,400 10,600 1,600 2,900 1,600 9,400 1,400 8,400
Mechanical 297,800 403,500 288,500 379,300 276,200 371,500 272,800 347,100
Men 295,400 397,500 286,200 373,600 273,900 366,000 270,600 342,000
Women ) 2,500 6,000 2,300 5,700 2,300 5,400 2,200 5,100
Other enhgineers 540,100 675,000 508,800 639,900 490,000 626,500 422,700 568,900
Mon-” 530,600 637,800 499,700 604,600 580,900 592,600 414,200 537,400
ﬂomén- ‘ - 9,500 37,260 9,100 35,300 9,100 33,900 8,500 31,500
{ : - ‘
(1) Too few cases to estimate.
NGTE: Detail may not add to total because of rounding
-OQURCE: National Science Foundation.
!
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Table B-3. Employment status of scientists and enginears by field and raca: 1976 and 1983

Total Labor Force Total Employed Employed in S/E
Field and race
1976 1983 1976 1983 1976 1983 1976 1983

Total, all fialds 2,530,100 3,734,000 2,613,300 3,544,500 2,331,200 3,465,900 2,122,100 3,049,700
Khite 2,328,100 3,626,700 2,215,200 3,247,500 2,141,900 3,180,000 1,949,700 2,800,300
Black 42,000 88,800 40,500 86,600 38,100 82,800 36,900 67,900
Asian 109,900 155,700 108,300 150,200 106,600 145,300 98,500 132,200
Othear 50,100 62,800 99,400 59,900 6%,5600 57,800 38,900 49,300
Total scientists 1,068,400 1.667,800 996,000 1,567,000 959,500 1,525,900 .. 843,800 1,266,000
White 954,40 “Ww511,100 904,400 1,636,500 870,900 1,401,000 766,200 1,144,500
Black 24,000 51,000 22,600 49,500 . 21,6400 47,400 19,400 35,200
Asian %9,70% 57,300 49,200 54,500 48,500 52,600 43,100 46,500
Dther 20,900 28,400 19,700 26,500 18,700 25,0880 17,100 19,700
Physical ncientists 203,900 258,700 164,800 241,900 188,900 235,900 154,900 218,400
White 186,100 261,400 177,700 226,200 172,400 221,000 161,200 205,303

Bla(‘k 3:"00 4:300 ‘ 3:‘900 3,900 3:200 3:700 2:‘1‘00 3}00
Asian 8,200 $,700 8,000 9,000 7,600 8,500 6,400 7,800
Gther 6,200 3,300 5,700 2,800 5,700 2,700 4,900 2,300
Chemists 142,500 176,200 136,300 163,300 132,800 158,900 108,000 146,500
Hhite 130,200 163,100 126,500 151,500 -121,200 147,800 83,700 136,800

- . Black 2,800 3,600 2,800 3,200 2,800 3,100 2,100 2,600
Asian 7,100 - 7,500 7,000 6,900 6,800 6,500 5,600 5,700
Dther , 2,300 2,000 2,000 . 1,600 2,000 1,600 1,600 1,400
Physicists/astronomers 48,400 52,000 45,300 69,300 64,300 48,400 37,000 45,800
White 46,000 59,200 41,700 46,700 40,500 46,000 33,400 3,400
Bla:zk e 5¢0 500 500 500 300 QOU 200 200
Asian 700 1,400 700 1,600 600 1,500 600 1,490
Other T 3,200 800 2,900 - 700 2,900 600 2,700 600
Other physical sciaentists 13,000 30,800 12,700 29,300 11,800 28,600 10,000 26,300
White 11,800 29,200 11,500 27,900 10,700 27,200 9,100 25, 100
Black 100 200 100 200 100 200 100 200
Asian 400 700 400 700 200 700 200 700
Other 700 500 700 400 700 400 600 300

See footnotes at end of table. ®
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Table B-3.

Employment status of scientists and engineers by field and race: 1976 and 1983-Continued

Total . Labor Force Total Emploved: Employed in S/E
Field and race '
1976 1983 1976 1683 1976 1983 1976 1983

Mathematical scientists 55,000 96,200 51,100 838,600 48,600 86,700 43,3800 764,800
White 50,600 85,700 46,800 &0,600 64,200 79,000 18,400 67,600
Asian 1,700 3,500 1,600 3,100 1,600 3,100 1,600 2,800
Othar 200 500 200 800 200 800 200 700
Mathomaticians 49,200 72,000 45,800 67,500 63,600 66,000 38,800 55,900
White 45,300 65,700 62,100 61,500, 39,700 60,300 35,200 50,400
Black 2,500 2,900 2,300 ¢ 2,800 2,300 2,600 2,200 2,600
Asian 1,200 2,600 1,200 2,500 1,200 25400 1,200 2,200
Other 200 800 200 700 200 700 200 7060
Statisticians 5,800 22,200 5,600 21,100 5,200 20,700 5,000 18,900
Black 300 31,200 200 1,200 200 1,200 200 1,100
Asian 500 900 600 700 600, 700 600 600
Othar . (1) . 100 (1 100 1 100 (1) (H
Computer specialis's 125,900 361,200 122,000 352,800 119,000 36%,100 116,000 252,400
White 116,800 326,700 113,100 319,100 110,700 315,900 108,000 227,500
Black 2,300 12,100 . 2,200 11,900 1,600 11,700 1,500 3,200
Asian 4,000 16,500 6. 000 o 16,300 4,000 16,000 . 3,500 12,700
Other 2,700 5,800 2,700 5,600 2,700 5,500 2,600 4,000
Environmental scientists 58,300 103,600 56,000 87,800 564,800 95,100 66,600 90,200
White 51,600 96,900 49,300 91,200 68,300 88,700 60,700 84,000
Black 2,100 700 2,100 700 2,000 600 1,800 600
Asian 3,408 4,000 3,400 3,800 3,200 3,700 2,900 3,700
Other 1,200 2,%00 1,200 2,100 1,200 2,100 1,200 2,100
Earth scientists 69,600 87,400 47,600 82,400 46,500 80,100 39,600 76,0C0
KWhita 65,300 81,800 4$3,/300 76,900 42,600 74,900 35,800 71,000
Black 200 600 200 600 ) 200 . 600 200 %00
Asian 2,900 3,000 2,900 3,000 2,700 “3,000 2,500 2,900
Other 1,200 2,000 1,200 1,800 1,200 1,700 11200 1,700

Sea footnotas at end of table.
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Table B-3. Employmant status of scientists and engineers by field and race: 1976 and 1983-Continued

5
1
: - Total oo Labor Force Total Employed Employed in S/E
Field and raca | l ‘l
1976 1983 1976 { 1983 1976 1983 1676 1983

Ocdanographars 4,500 3,200 %,500 3,100 4%,400 2,900 3,500 2,600
White 2,700 2,900 2,600 2,900 2,600 2,600 1,800 2,300
Black 1,800 100 1,800 (1) 1,800 (1) 1,600 (12
Asian ) 100 100 100 100 100 100 109 100
., Other . {1 200 (1) 200 (1) 200 (1 200
Atmospheric scientists 4,100 13,300 ;}3;900 12,300 3,300 12,100 3,400 11,600
White 3,600 12,200 3,400 11,400 3,%00 11,200 3,000 10,7400
Black (1) 100 (1) 100 (1) 100 (1N 100
Asian ' 400 900 400 700 %00 700 600 700
Other (1) 100 (1) 100 (1) 100 (1) 100
life scientists 230,700 399,800 219,700 377,800 213,500 368,400 168,200 325,600
White 217,500 wWs5,700 206,900 355,000 200,700 346,100 186, 100 306,200
Qther 2,600 5,400 2,500 5,000 2:500 4,800 2,000 3,900
Binlogical scientist 151,100 277,500 143,600 261,800 139,400 255,200 128,600 229,300
White ' 142,400 260,300 135,200 245,400 131,000 239,100 120,700 214,800
Black 3,000 7,600 3,000 7,300 3,000 7:.300 2,900 6,800
Asian 3:900 61000 3)700 5)600 3:700 5;500 3,700" 51000
Other 1,700 3,600 1,700 3,500 1,700 3,300 1,200 2,600
Agqricultural scientists 44,300 91,600 41,900 6,600 40,700 " 84,100 39,100 71,000
5, MWhite 42,300 86,700 40,000 82,100 38,800 79,800 37,200 67,800
Black 500 1,500 500 1,500 500 1,400 400" 1,300
Asian 900 2,000 900 1,900 s00 . 1,800 200 1,000

- Other 6090 1,300 ‘500 1,100 500 1,100 500 800
Medical scigntists 35,300 30,800 34,100 29,400 33,300 29,140 30,600 25,300
Whita 32,700 28,700 31,700 27,500 30,900 27,200 28,200 23,600
Black 1,400 400 1,400 400 1,600 400 1,600 400
Asian 700 1,200 700 < 1,100 700 1,100 ) 600 1,000
fther 300 4040 300 400 300 400 300 400

Sae footnotes at end of tabla.
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Employment status of scientists and engineers

Table B-3. by field and race: 1976 and 1983-Continuad
Total Labor Force Total Employad Employed in S/E
Field and race : -
1976 1983 1976 1983 1976 1983 1976 1983
Psychologists 122,500 155,000 118,200 148,200 112,500 143,500 103,700 109,300
White 114,100 145,600 109,800 139,400 105, 100 135,100 97,100 106,200
Black 3,800 5,200 3,800 5,100 3,800 4,700 3,700 2,500
Asian 1,000 1,700 1,000 1,400 v, 000 1,400 700 1,200
Othar 3,600 2,500 3,600 2,300 2,600 2,200 2,100 1,500
Social scientists 32,200 275,000 234,200 259,800 222,300 2574200 180,500 173,200
White 217,800 239,000 200,800 225,100 189,400 215,308 151,600 149,700
Black 4,700 15,000 3,700 14,730 3,300 13,700 2,900 8,500
Asian 25,900 12,700 25,800 12,160 25,800 11,300 22,100 9,400
Bther 3,800 8,300 3,800 7,900 3,800 7,000 3,800 5,200
Economists 70,300 126,200 64,300 117,500 62,500 112,500 53,700 81,900
Whita 62,300 109,200 56,300 103,000 54,500 99,200 - 46,000 70,300
Black 800 3,200 800 3,200 800 3,000 700 2,400
Asian 6:700 8!500 6,700 a, ‘NN 6:700 7,500 6,600 6,600
Cther 500 3,300 500 3,100 500 2,800 500 2,600
Socioloqists/s

anthropologists 41,600 638,700 39,400 65,300 33,900 62,200 30,000 405900
White 37,900 57,600 35,700 56,700 30,200 52,500 26,200 35,300
Black 500 6,300 500 6,000 500 5,900 400. 2,900
Asian 15100 1;900 1;’00 1:900 1:100 1.800 1;200 ’5500
Other 2,000 2,800 2,000 2,600 2,000 1,900 2,000 1,200
Otiher social scientists 140,300 82,200 130,500 77,100 125,900 72,500 96,900 50,300
White 117,700 72,200 108,800 67,300 104,700 63,700 79,500 96,100
Black 3,600 5,500 2,400 5,500 2,000 4,700 1,800 3,600
Asian 18,000 2,300 18,000 2,100 18,000 1,900 14,400 1,300
Othar 1,200 2,200 1,200 2,200 1,200 2,200 1,200 1,400
Total Engineers 1,681,700 2,086,200 1,617,300 1,977,500 1,371,700 1,960,000 1,278,300 1,805,700
White 1,373,700 1,915,600 1,310,800 1,811,400 1,271,000 1,779,000 1,185,500 1,655,800
Black 18,100 37,800 17,800 37,100 16,700 35,400 15,500 32,700
Asian 60,200 98,400 59,100 95,700 58,100 $2,900 55,400 87.600
Cther 29,700 36,400 29,700 33,400 25,900 32,800 21,900 29,600

Sea footnotes at end of tablae.
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Table B-3. Employmant status of scientists and enginears by field and race: 176 and 1983-Continued

Total Labor Force Total Employed Employed in S/E
Field and race . ' .
1976 1983 1976 1983 1976 1983 1976 1983
74
~Astronautical/ . : ‘
aeronautical 62,300 91,300 59,200 86,300 56,800 84,700 55,700 80,500
White 59,700 85,800 56,500 80,800 54,100 79,500 52,900 76,000
Black . 3060 1,400 3n0 1,400 300 1,400 3o0 1,300
Asian 1.600 3,000 1,600 2,900 1,600 2,800 1,600 2,800
gther 700 1,100 700 1,100 700 1,100 700 800
Chemical 83,900 127,500 79,300 118,400 77,500 114,900 76,600 107,300
Black 1,500 1,300 1,500 1,300 1,500 1,100 1,500 1,000
Asian 2,900 9,500 2,900 9,000 2,%00 8,600 2,400 8,100
Civil - 201,800 282,100 193,500 277,200 188,200 271,800 182,800 256,600
White 177,400 262,100 169,300 268,100 165,700 243,400 - 162,500 230,100
Black 1,700 4,500 1,600 4,400 1,600 4,200 1,600 $,100
Asian 15,100 19,300 14,800 18,600 14,800 18,200 14,800 17,000
Othar 7,700 6,300 7,700 6,200 6,100 6,000 3,700 5,600
Electrical/electronics 295,600 696,800 288,100 676,400 283,000 470,508 267,500 %44,500
White 276,800 469,400 267,600 630,200 262,500 625,200 268,800 601,607
Black 3,100 +2,600 2,907 T 12,200 2,900 11,700 2,600 10,600
Asian 164,000 27,000 13,800 26,300 13,800 26,000 12,700 25,200
Other 3,800 7,800 3,800 7,700 3,800 7,600 3,800 7,000
Mechanical 297,800 403,500 288,500 379,300 276,200 371,500 272,800 347.100
White 277,600 375,700 268,900 352,100 258,700 365,400 255,300 322,600
Black 2,408 4,200 2,600 4,200 2,400 4,000 2,200 3,600
Asian 10,500 17,500 9,900 17,200 9,700 16,400 9,600 15, 300
Other engineers 560,100 675,000 508,800 639,900 490,000 626,500 422,700 568,900
White 506, 10 628, 100 474,900 593,900 457,800 582,000 394,900 528,300
Black 9,200 13,700 9,100 13,600 8,000 13,000 7,000 12,000
Asian . 16,000 22,100 . 16,000 21,700 15,800 20,900 14,300 19,300
Cther 8,800 11,000 8,800 10,800 8,500 10,600 6,500 9,300
(1 Too few cases to estimate.
NOTE: Detail may not add to total bc*ause of rounding

SOURCE: National Science Foundation.
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-Table B-4. Employment status of Hispanic scientists and anginears
by field: 1583

| ,
Field | Total Labor force Total Employed in
:‘ ! employed S/E

Total, all fields 79,500 76,200 764,100 61,800
Total scientists 33,300 31,200 30,100 21,900

Physical sciantists 4,500 3,900 3,700 : 3,-1.0\'

Chemi sts . 2,800 2,400 2,300 2,000
Physicists/astronomars 1,200 900 900 700
Other physical scientists I 600 600 600 400
Mathematical sciaentists 1,700 1,600 1,600 1,400
Mathematicians " 1,100 1,000 1,000 800
Statisticians 600 600 600 500
Computer specialists . 5,600 5,300 5,300 3,800
Environmantal scientists 1,600 1.500 1,500 1,600
Earth scientists 1,400 1,300 1,300 1,200
Oceanographears (1) (1) (13 (1)
Atmospharic scientists 200 100 100 100
g fa scientists 8,200 7,600 7,300 5,700
Bioloqgical scientists 5,200 5:.0090 4,700 3,800
Agricultural scientists 2,100 1,800 1,800 1,300
Madical scientists 900 S00 800 600
Psychologqists 2,600 2,400 2,400 1,200
Social scientists 9,400 9,000 8,300 5,200
Economists 3,000 2,900 2,600 1,900
Sociologists/anthropologists 3,500 3,400 3,200 1,500
Other social scientists 2,800 2,600 2,600 1,800

See footnotas at end of tabla.
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Tabla B-4. Employment status of Hispanic scientists and angineers
by field: 1983-Continued

Field Total Labor force Total Employed in
emploved S/E
Total engineers 46,200 - 45,000, 64,100 39,%00
Aeronautical/astronautical ‘ 1,600 1,600 1,600 1,300
Chemical ‘ 3,500 3,300 3,200 2.700
Civil 8,900 8,700 8,400 7,900
Electrical/electronics 10,100 9,900 9,800 9,300
Industrial 3,000 2,800 2,800 2,400
Materials . , 500 300 300 300
Mechanical 7,400 7,300 7,200 6,400
Mining - 100 100 100 100
Nuclear 200 200 200 200
Petroleum 1,000 900 900 800
Othar enginears 9,800 9,700 9,600 83,400

(1) Too few cases to estimata.

NOTE: Detail may not add to total because of rounding.
SOURCE: National Scienca Foundation. |
. //‘
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Table B-5. Employmaent status of doctoral séientists and enginears by fiaeld and sex: 1973,-198f. and 1983

Total Labor forca
Field and sex
1973 198 1 1983 1973 1981 1983
Total, all figlds 238,800 364,200 395,000 224,300 366.600 373,000
Men 218,000 318,400 340,500 205,800 306,700 322,900
Total sciaentists 201,500 305,800 3315200 188,200 289,500 311,200
Men 180,900 260,900 277,800 169,904 248,300 262,200
Homen 20,700 %4,900 53,4600 18,300 61,200 69,000
Physical scientists 53,100 67,600 69,600 49,800 63,600 66,800
Men 50,500 63,300 64,800 47,600 59,800 60,500
Women 2:600 41300 ’FO;SOD 2!300 31800 41300
Chemists 34,060 45,300 45,600 31,700 42,200 41,900
Man 32,000 41.700 61,660 29,900 39,000 38,300
KHomen 2,000 3,700 4,000 1,800 3,200 3,600
Physicists/?stronomars 19, 100 22,300 - 24,0¢00 18, 100 21,400 22,900
Men 18,500 24,600 23,200 17,700 20,700 22,200
men 500 7080 810 500 600 700
Mathematical scientists 13,100 6,500 17,400 12,400 15,700 16,500
Men g 12,100 15,000 15,800 11,500 14, 300 15,100
Homan 1,000 1,500 1,600 800 1,300 1,400
See foetnotes at end of table.
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Tabla B-5. Employment status of doctoral scientists and engineaers by field and sex: 1973, 1981, and 1983-Continuaed

| |
| Total | Labor force
Fiald and saex } I {
| 1973 1981 ] 1983 | 1973 1981 1083
| ' | 1
Mathematicans 11,600 13,800 14,500 10,900 13,100 13,700
Men 10,700 12,700 13,200 10, 100 12,100 12,600
. Homan 900 1,200 1,200 800 1,000 1,100
Statisticians 1,500 2,600 2,900 1,500 2,600 2,800
Men 1,400 2,306 2,600 1,400 2,300 2,500
Homen 100 300 300 100 300 300
Computar specialists 2,800 9,100 12,300 2,700 9,100 12,200
Men 2,700 3,400 11,000 2,600 8,400 10,900
HWomen 100 700 1,300 100 700 1,300
Environmental scientists 10,900 16,400 17,170 10,400 16, 000 16,600
Homen 300 909 1,000 00 900 900
Earth scientists 9,100 12,400 13, 100 8,700 12,100 12,600
Maen 8,800 11,800 12,400 8,600 11,500 11,900
Homen 200 600 700 200 600 700
Ocearoqraphars 1,200 1,800 1,800 1,100 1,800 1,800
Men 1,200 1.600 1,600 1,100 1,600 1,600
Homen (1) 200 200 1) 200 200
Atmospheric scientists 700 2,200 2,300 600 2,109 2,200
Men 600 2,100 2:200 600 2,000 2,100
Homan (1) 100 100 (1) 100 100
Seae footnotas at end of table.




Tabla B-5. Employment status of doctoral scientists and engineers by fiald and sex: 1973, 1981, and 1983-Continued

-

1
Total | Labor force
Field and sex } ’ "
1973 1981 1983 ] 1973 | 1981 1983
| j
Lifa scientists 62,100 91,900 101,400 57,800 86,000 96,000
Men 56,600 76,600 82,900 51,000 72,200 77,300
Homen 7,700 15,330 18,500 6,700 13,800 16,700
Biclogical scientists 40,600 56,600 60,900 37,700 50,500 56,200
Man 36,4600 43,700 48,600 32,300 91,100 65,100
komen 6,200 10,600 12,500 5,500 9,600 31,100
Agricultural scientists 10,000 16,700 16,000 9,300 13,600 16,700
Men . 9,800 14,300 15,200 9,100 13,200 16,000
Homen 200 500 800 ‘00 400 700
Medical scientists 11,500 22,800 2%,500 10,800 21,900 23,200
Men 10,200 18,600 19,200 9,600 17,900 18,200
Homen 11300 4,200 5:508 ’:100 Q;OOO 5:000
Psycholonists 27,100 45,000 49,700 25,200 63,300 67,200
Men 21,500 32,600 34,800 20,200 31.400 33,300
Woman 5,600 12,600 14,900 5,000 11,900 13,900
Social scientists 32,500 59,200 63,700 29,900 56,000 60,000
Nomen 3;400 9,600 1'1300 5;100 8’800 10;400
Economists 10)800 17;100 181100 9’800 16;000 17;000
Man 10,200 15,700 16,500 9,200 16,800 15,600
Homen 600 1,600 1,600 500 1,200 1,600

See footnotes at end of tabla.
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Table B-5. Employment status of doctoral scientists and enginears by fiaeld and sex: 1973, 1981, and 1983-Continuaed

Total Labor force
Field and sex l —
1973 198 9 { 1983 173 198 ¢ 1983
Sociologists/Ar thropologists 7,200 11,900 13,6400 6,700 11,200 12,400
Men 5,800 8,700 9,500 5,600 8,100 8,700
Homan 1,400 3,300 4,000 1,300 3,100 3,600
Other social scientists 14,500 30,200 32,200 13,4600 28,700 30,600
HWoman - 1,600 5,000 5,700 1,300 6,600 5,400
Total engineers 37,300 58,400 63,800 36,1080 57,100 64,800
en 37,100 57.600 02,700 36,000 56,300 60,708
Homen 200 300 1,100 200 800 1,100
Aaronautical/astronautical 1,700 2,500 3,700 1,700 2,500 3,700
+ Men 1,700 2:500 3,700 1,730 2,500 3,600
Homen (1) (1) 100 (1) {1) 100
CthiCﬂl 4;800 7)600 7;700 G, 500 71200 7r200
Men 4,800 7,600 7,600 %,500 7,100 7,100
Homan (1) 100 100 1) 100 100
Civil 3,200 6,200 5,500 3,100 6,100 5,300
Men 3;200 6;100 5;400 3;100 6)000 5’200
Homen (1) 100 104 (1 100 100
Elactrical/aelectronics 7,300 10,800 13,100 7,100 10,600 12,700
Man 7,300 10,700 12,800 7,100 10,500 12; 500
Homan {1) 100 . 200 (1) 100 200
Sea foc ‘otas at and of tablae.
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Table B-5. Employment status of doctoral scientists and enginears by field and sex: 1973,

1981, and 1983-Continuad

v

‘ Total Labor force
Fiald and sex
1973 1981 1983 1973 1981 1983
Machanical 3,400 5,600 5,900 3,300 5,600 5,700
Men 3,600 5,500 5,900 3,300 5,300 5,600
Homen (1) (1) 100 (1 {1 100
Nuclear 1,300 2,100 2,300 1,300 2,100 2,300
Men 1:300 2:000 2:300 1:309 2;000 2:300
Homen (1) (1) (1) {t) (1) (1
Othar enqgincers 15,600 23,600 25,500 15,100 ' 23,300 26,900
Men 15,600 23,200 25,000 5,100 22,900 24,400
Homean 100 400 500 100 400 . 500

Sea footnotes at end of table.
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Table B-5. Employmant status of doctoral scientists and engineers by field and sex: 1973, 1981, and 1983-Continued

1
Employed | Employed in S/E
Field and saex I } ]
1973 198 1 { 1983 { 1973 198 1 i 1983
Total, all fields 220,300 346,000 369,300 208,300 314,500 327,400
Men 203,400 303,000 320,500 192,600 277,800 286,900
Homen 16,900 41,000 48,300 15,700 36,800 42,500
Total scientists 186,600 286,900 307,800 175,800 261,400 271,200
Men 167,800 266,700 260,000 158,300 225,400 229,700
Homen 16,800 40,200 47,800 15,500 36,000 61,500
Physical scientists 48,500 63,100 66,000 45,100 57,100 56,300
Men 46,600 59,300 59,800 43,600 53,800 52,700
Homen 1,900 3,800 6,200 1.700 3,300 3,600
Chemists 30,800 41,900 - %1,300 28,300 38,000 36,900
Men 29,300 38,800 37,800 27,000 35,300 33,900
Women 1,500 3,200 3,500 1,300 2,800 3,000
Physicists/Astrononers 17,800 21,200 22,700 16,800 19,000 19,400
Men 17,300 20,600 22,000 16,400 18,500 18,800
Homen 40U 600 700 600 500 600
Mathematical scientists | 12,100 15,600 16,400 11,800 16,100 16, 300
Men 11,600 16,300 15,000 11,100 12,900 13,100
Homen 800 1,300 1,400 700 1,200 1,200
Sae fooitnotes at end of tabla.
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Table B-5. Employment status of doctoral scieniists and engineers by field and sex: 1973, 1981, and 1983-Continued

Employed in S/E

| I
‘ | Employed |
Field and sax } — ] ; ]
| 1973 { 1981 1983 | 1973 1681 | 1983
| - i B —_— { -
Mathematicans 10,700 13,000 13,600 10,600 11,700 11,700
Men 10,000 12,000 12,500 9,700 10,800 10,800
Homen 700 1,000 1,100 700 900 900
Statigticians 1,500 2,500 2,800 1,600 2,400 2,600
Man 1,400 - 2,300 2,500 1,600 2,100 R 2,300
Homen 100 300 300 100 | 300 300
Computer specialists 2,700 2,100 12,200 2,700 9,000 12,000
Men 2,600 8,400 10,900 2,600 8,300 10,700
Homen 100 700 1,300 100 700 1,300
Environmental scientists 10,300 15,900 16,500 10, 100 15,300 15,700
Men 10, 100 15,100 15,600 9,900 16.500 14,800
Humen . 300 §00 900 300 300 900
Earth scientisis 8,600 12,000 12,500 8,400 11,500 11,900
Men 8,300 11,600 11,900 3,200 10,900 14,300
tHlomen 200 600 600 200 500 600
Oceanographe: 5 i,100 1,800 1,700 1,100 1,700 1,700
Vomen (1 200 200 (1 200 200
Atmospheric scientists 600 2,100 2,200 600 2,100 2,100
Men 600 2,000 2,100 600 2,000 2,000
Homen (1) 100 100 (1) 100 100

Seae footnotes at end of tabla.
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Table B-5. Employmant status of doctora: scientists and enginears by field and sax: 1973, 1981, and 1983-Continuad

Employed - Employed in S/E
Field and seax proy
1973 198 1 1983 1973 1981 1983
Life sciantists 56,700 86,900 92,800 56,800 80,700 35,900
Man 50,600 71,600 76,600 49,000 68,300 71,000
Woman 6,100 13, 300 16,200 5,800 12,500 14,900
Biological scientists 36,800 49,600 55,200 35,400 96,700 50,500
Men _ 31,900 40,600 46,600 30,300 28,500 40,900
Woman 4,900 9,000 10,680 4,600 8,300 9,600
Aaricultural sciantists 9,200 13,500 14,500 8,900 12,600 13,400
Komen 100 600 700 100 300 600
Madical scientists 10,7600 21,800 23,100 10,400 2%,300 22,000
Men 9,600 17,800 18,100 9,600 17,500 17,300
Noman ’ 1;100 31900 4’900 1;030 3;800 4'700
Ps%choloqists 24,800 42,800 66,600 25,500 39,400 41,700
en 20,000 31,100 53,000 19,000 28,700 29,500
Homan 6,800 11,700 13,700 4,500 10,600 12,200
Social scientists 29,600 55,500 59,300 25,900 65,800 45,300
Men 26,500 47,000 49,300 23,400 38,900 37,900
NOMQI‘I 2:900 8'600 10:100 2,500 6:900 7:500
Economists 9,700 16,000 17,000 8,300 , 13,200 13,600
Man 9,200 16,800 15,500 7,900 12,200 12,200
Homan 500 1,200 1,400 400 1,000 , 1,200
Sea footnotas at end of table.
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Table B-5. Employmant status of doctoral sciontists and enginears by fiald and sax: 1973, 1981, and 1983-Continued

Employed ’ Employad in S/E
Field and sex :
1973 198 1 1983 1973 1981 1983
Sociologists/Anthropologists 6,500 11,000 12,100 6,000 9, 100 9,
Man 5,300 8,100 8,600 4,900 6,600 6
Homan 1,200 2,900 3,500 1,100 2,500 2,
Othar social sciantists 13,200 28,500 30,300 11,500 23,500 22,400
Men 2,000 24,100 25,200 10,500 20, 100 18,900
Homan 7,200 %,60C 5,100 1,000 3,400 3,
Total enqinaers ' 35,800 57,000 61,500 36,400 53,200 56
Man 35,600 56,300 60,500 36,300 52,400 55,200
Homan 100 800 1, 100 100 , 700 1,000
Agronautical/astronautical 1,700 2,500 3,700 1,600 2,200 3,400
Men 1,700 2,500 3,600 1,600 2,200 3
Homan (1) 1) 100 (1) (1)
Chemical 4,500 7,100 7,000 4,200 6,400 6
Men 4,500 7,100 6,900 4,200 6,300 6
Homen (1) 100 100 (1) 100
Civil 3,100 6,100 5,300 3,000 5,500 5
Mer 3,100 6,000 5,200 3,000 5,400 4
Homen (1) 100 109 (1) 100
Electrical/elactronics 7,100 10,600 12,700 6,800 10, 000 11,
Man 7,000 10,500 12,500 6,300 9,900 ' 11,
Homan (1) 100 200 (1 100

Sae footnotaes at and of table.
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Tabiae B-5. Employment sctatus of doctoral scientists and aenginears by fiald and saex: 1973, 1981, and 1983-Continued

Employed Employsd in S/E
Field and sex
1973 . 1981 1983 1973 1981 1983

Machanical 3,300 5,400 5,700 3,100 5,000 5,100
Men 3,300 5,300 5,600 3,100 4,900 5,100
Homen (1) (1) 100 (1) (1) 100
Nuclear 1,300 2,100 2,300 1,200 2,000 2,200
Men 1,300 2,000 2,300 1,200 2,000 2,200
Homen (1) (1) (1) (1 (1) (1)
Other aenginecers 15,000 23,200 26,900 16,500 22,000 23,000
Men 14,900 22,800 24,400 146,400 21,700 22,500
Homen 100 400 500 100 400 500

(1) Too few cases to astimata.

NOTE: Datajil mag not add to total because of rounding

SOURCE: National Sc

ience Found:tion.
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Tablae B-6. Employment status of doctoral scientists and enginaars by ¥field and race: 1973, 1981, and 1983

Total Labor force
Field and race _
1973 1981 1983 1973 1981 1983

Total, all fields 238,800 364,200 395,000 224,300 346,600 373,000
White 218,600 327,200 352,300 205,800 310,900 331,600
Black 2,200 4,500 5,300 2,100 4,300 5,000
Asian 10,500 28,300 30,900 10,600 27,600 30,100
Other (1) 7,100 4,200 6,600 5,900 3,900 6,300
Total scientists 201,500 305,800 331,200 188,200 289,500 314,200
White 185,500 278,900 300,600 173,600 263,700 281,760
Asian 7,800 19,100 20,100 7,600 18,600 19,500
Qther (1) 6,200 3,600 5,600 5,000 3,300 5,300
Physical scigntists 53,100 67,600 69,600 %9,800 63,600 64,800
White 48,200 60,400 61,800 45,300 56,500 57,200
Black 5080 600 800 500 500 700
Asian 21600 51900 5:900 2;500 5;800 51800
Other (1) 1,800 700 1,200 1,500 600 1,100
Black 400 400 500. 600 400 §00
Asian 11600 3:990 4’000 ?,500 3:900 3:900
Other (1) 1,000 500 700 800 400 700
Physicists/Astronomers 19, 100 22,300 24,000 18, 100 21,400 22,900
White 17,200 19,900 21,400 16,400 19,000 20,400
Black 100 200 300 - 100 200 300
Asian 1,000 2,000 1,900 1,000 1,900 1,900
Other (1) 800 200 400 700 200 400
Mathematical scientists 13,100 16,500 17,400 12,400 15,700 16,500
White 14,900 14,700 15,500 11,300 14,000 14,600
8lack 100 200 200 100 200 200
Asian 6§00 1,200 1,400 600 1,200 1,400
Cther (1) 400 %00 300 400 300 300

See footnotes at and of table.
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Table B-6. Employment status of doctoral sciaentists and engineers by field and race: 1973, 1981, and 1983-Continued

Total Labor force
Fiaeld and race
1973 1981 1983 1973 1981 1983

Mathematicans 11,600 13,800 14,500 10,900 13,100 13,700
Whi te 10,500 12,400 13,000 9,900 11,800 12,300
Black 160 200 200 100 200 200
Asian 500 900 1,000 500 900 1,000
Othar (1) 400 300 300 300 300 200
Statisticians 1,500 2,600 2,900 1,500 2,600 2,800
White 1,400 2,300 2,400 1,400 2,200 2,300
Black (2) (2) (2) (2) (2) 2)
Asian 100 360 400 100 300 600
Other (1) (2) 100 (2) (2) 100 (2)
Computer specialists 2,800 9,100 12,300 2,700 9,100 12,200
Whita 2,600 8,100 11,100 2,500 3,000 11,000
Black (2) (2) (2) (2) (2) (2)
Asian 100 900 1,000 100 900 900
Other (1) (2) 100 200 (2) 00 200
Environmental scientists 10,900 16,400 17, 100 10,480 16,000 16,600
White 10,300 15,500 16,100 9,800 15,000 15,600
Black (2> {2) (2) (2) (2) (2)
Asian 300 800 800 300 800 800
Other (1) 300 200 200 300 200 200
Earth scientists 9,100 12,400 13, 100 8,700 12,100 12,600
White 8,500 11,700 12,300 8,100 11,300 11,800
Black (23 {2) (2) (2) (2) (2)
Asian 3go 500 600 300 500 600
Othar (1) 200 200 200 200 100 100
Oceanographers 1,200 1,800 1,800 1,100 1,800 1,800
White 1,100 1,700 1,700 1,100 1,700 1,700
Black (2) (2) (2) (2) (2) (2)
Asian . (2) 100 100 (2) 100 100
Othar (1) 100 (2) (2) 100 (2) (2)
Atmospharic scientists 708 2,200 2,300 600 2,100 2,200
Whi te : 600 2,000 2,100 600 2,000 2,100
Black (2) (2) (2> (2) (2) (2)
Asian (2} 100 100 (2) 100 100
Other (1) (2) (2) (2) (2) (2) (2)

See footnotas at aend of tablae.
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Table B-6. Employment status of doctoral scientists and engineers by field and race: 1973, 1981, and 1983-Continued

Total Labor force
Field and race
1973 1981 1983 1973 1981 1983
Lifo sciontists 62,100 91,900 101,400 57,800 36,000 96,000
. White 57,200 83,400 . 91,300 53,300 77,900 84,600
Black ’ : ) 700 1,100 . 1,200 600 1,000 1,200
Asian 2,800 6,600 7,200 2,700 6,300 6,900
Biological scientists 40,600 54,600 60,900 37,700 50,500 56,200
Whi ta 37,100 %9,100 54,700 36,700 45,500 50,300
Black 500 700 700 500 800 700
Asian 1,800 %,200 4,500 1,700 $,000 4,300
Other (1) 1,100 500 1,000 800 ; 400 9049
Agricultural scientists 10,000 14,700 16,000 9,300 13,600 14,700
White 9,500 13,800 16,800 8,900 12,800 13,500
Black (2) 100 100 (2) 100 100
Asian 300 700 S00 300 700 300
Other (1) 200 100 200 100 . 100 200
Medical scientists 11,5080 22,800 24,500 10,800 21,900 23,200
White 10,600 20,500 21,800 9,800 19,600 20,600
L Black o 100 300 500 100 390 500
Asian — 700 1,700 1,800 700 1,600 1,700
Other (1) 200 300 500 200 300 %00
Psychologists 27,100 45,000 %9,700 25,200 43,380 47,200
White 25,600 43,700 47,200 23,900 %1,400 94,700
Black 300 800 1,000 300 800 1,000
Asian , 200 600 700 200 600 700
Dther (1) 1,000 500 900 880 500 800
Social scientists 32,500 59,200 63,700 29,900 56,000 60,000
Black 400 1,400 1,600 400 1,300 1,500
Asian 1,200 3,200 3,300 1,100 3,000 3,200
Other (1) 1,100 900 1,300 900 800 1,200
Economists 10:800 17)’00 18;'00 9)800 ’6)900 17:000
Whita 9,800 15,400 16,1090 8,500 14,400 15,100
Black 100 300 300 100 200 300
Asian 500 1,200 1,300 S0¢ 1,200 1,300
Othar (1) 300 200 400 300 100 400

See footnotes at and of table.
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Table 3-6. Employmant status of doctoral scientists and.enginears by field and racae: 1973, 1981, and 1983-Continuad

TJotal Labor force
Field and race
1973 1981 1983 1873 1981 1983
Socioloqists/Anthropologists 7,200 11,900 13,400 6,708 11,200 12,600
Whi +a 6,700 11,600 12,300 6,200 10,400 11,300
Black 100 300 400 100 300 %00
Asian 200 %00 500 200 600 400
Other (1) 300 200 200 200 200 280
Other social scientists 14,500 30,200 32,200 13,400 28,700 30,600
White 13,600 27,300 29,300 12,400 26,000 27,700
Black 200 800 8060 200 800 800
Asian 500 1,500 1,500 500 1,400 1,400
Othaer (1) 500 500 700 600 500 . 700
Total angineers 37,300 58,400 63, "0 36,100 57,100 61,800
White 33,200 48,300 51,000 32,100 47,200 49,900
Black 100 300 400 100 300 400
Asian 3.000 9,200 16,830 3,000 3,000 10,500
Other (1) y 1,000 600 9060 900 600 9500
Aeronautical/astronautical 1,780 2,500 3,780 1,700 2,500 3,760
White 1,500 2,300 3,200 1,500 2,200 3,100
Black (2 (2) (2) (2) (23 (2>
Astan 180 300 500 100 300 500
Other (1) 100 (2) 100 100 (2> 100
Chemical $,800 7,600 7,700 4,500 7,200 7,200
White 4,300 6,000 5,900 4,000 5,600 5,500
Black (2) (2) {(2) (2) (2> ¢2)
Fsian 600 1,600 1,700 400 1,600 1,600
Other (1) 100 (2) 100 100 (2) 100
Civil 3,200 6,200 5,500 3,140 6,100 5,300
White 2,600 4,900 4,400 2,500 4,800 4,200
Black (2) (2) (2. (2) (2) (2)
Asian 500 1,200 1,100 500 1,200 1,100
Other (! 1900 100 (2) 100 180 (2
Electricals/aelactronics 7,300 10,800 13,100 7,100 10,600 12,700
Whita 6,500 9,100 10,600 6,400 8,900 18,300
Black . (2) {2 100 (2) (2> 100
Asian 500 1,640 2,200 500 1,600 2,100
Other (1) 300 100 200 200 100 200

Sqq footnotaes at end of tabla.
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Table B-6. Employment status of doctoral scientists and engineers by field and race: 1973, 1981, and 1983-Continued

Total ' Labor force
Field and race
1973 1981 1983 1973 198 1 1983
Mechanical 3,400 5,600 5,900 5,300 5,400 5,700
Black (2) (2) 100 {2) (2) 100
Asian 400 1,000 1,200 %00 1,000 1,200
ODthar (1) 100 (2) {22 100 (2) (2>
Nuclear 1,300 2,100 2,300 1,300 2,100 2,300
Khita 1,200 1,600 1,900 1,200 1,600 i,900
Black (2) (2) (2) (2} (2) (2)
Asian (2) 400 %00 (2) 400 400
Other (1) (2 100 100 {2} i00 163
ODther @nqgineers 15,6080 23,600 25,500 15, 100 23,300 26,900
White 14,100 20,000 21,100 13,700 19,800 20,500
Black (2) 100 200 (2) 100 200
Asian 1,100 3,100 3,800 1,000 3,000 3,800
Othar (1) 400 3o0 %00 400 3vo 400

See footnotes at aend of'tabla.
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Table B-6. Employment status of doctoral scientists and engineers by field and race: 1973, 1981, and 1983-Continugd

Employed Employad in S/E
Fiaeld and race
1973 1981 1983 1973 1981 1983
Total, all fields 220,300 364,000 369,300 208,300 314,500 327,400
Whita 202,200 308,600 328,500 191,000 82,200 291,800
Black 2,000 4,200 G200 1,800 3,600 %,000
Asian 19,300 27,300 29,700 10,000 25,300 27, 100
Total =scientists 186,600 286,900 307,800 173,800 261,400 271,200
Whita 170,400 261,400 278,700 160,400 238,200 246,500
Black 1,900 ¢« 4,000 4,500 1,700 3,400 3,600
Asian 7:.300 18,300 19,300 7,100 16,900 17,200
Othar (1) 4,800 3,200 5,300 4,600 2,800 - 5,000
Physicul scientists 48,500 63,100 64,000 45,100 57,100 56,300
Whita 44,200 56,100 56,500 41,000 50,700 49,900
Black 5080 680 700 400 500 600
Asian 2,500 5,800 5,700 2,300 5,300 5,100
Other (1) 1,600 600 1,100 1,300 600 800
Chamists 30,800 41,900 41,300 28,300 38,000 36,900
Whita 26,208 37,3080 36,300 25,900 33,800 32,400
Black 600 400 400 400 . 380 400
Asian 1,600 3,800 3,900 1,400 3,600 3,600
Other (1) 800 400 700 700 300 500
Physicists/Astronomers 17,800 21,200 22,700 16,8900 19,000 §9,600
White 16, 100 18,900 20,200 15, 100 16,900 17,500
Black 100 200 200 100 200 200
Asian 900 1,900 1,800 900 1,700 1,500
Othar (1) 700 200 400 80D 200 300
Mathematical scientists 12, 100 15,600 16,400 11,800 16,100 16,300
Khita 11,100 13,900 14,500 10,7090 12,.00 12,800
Black 100 200 200 100 100 200
Asian 600 1,200 1,400 600 1,100 1,100
Othar (1) 400 300 300 - 400 300 200 .
Sae footnotas at end of tabla.
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Table B-6. Employmant s‘atus of doctoral scienfists and engineers by fiald and race: 1973,

1981, and 1983-Continued

Employed Employed in S/E
Fiwld and racae
1973 1981 1983 1973 1981 1983
Mathematicans 10,700 13,000 13,600 10,400 11,700 11,700
White 9,700 11,700 12,200 9,400 10,600 10,600
Black 103 200 200 100 100 100
. Asian 500 900 1,000 500 860 800
Othar (1) 300 300 200 300 200 200
Statisticians 1,500 2,500 2,800 1,400 2,400 2,600
Whi te 1,600 2,200 2,300 1,300 2,100 2,200
Black (2) {2) (2) (2) (2) (2)
Asian 100 300 %00 100 200 400
Othar (1) (2) 100 (2) (2) 100 (2)
Computer specialists 2,700 9,100 12,200 2,700 9,000 12,000
Black (2) (2) (2) (2) (2) (2)
Asian 100 900 900 100 ap0 900
Other (1) (2) 100 200 (2) 100 100
Environmental scientists 10,300 15,500 16,500 10, 100 15,300 15,700
Whi te 9,700 15,000 15,500 §,500 14,400 14,7060
Black (2) (2) (2) (2) (2) (23
Asian 3n0 700 800 300 700 700
Othar (1) 3o 200 200 300 200 200
Earth scientists 8,600 12,000 12,500 8,400 11,500 11,900
White 8,100 11,300 11,700 7,900 10,800 11,100
Black . £2) (2) (2) (2) (2) (2)
Asian 300 500 600 300 500 600
Other (1) 200 100 100 200 100 100
Oceanographars 1,100 1,800 1,700 1,100 1,700 1,700
White 1,100 1,700 1,700 1,000 1,600 1,600
Black (22 (2) (2) (2) (2) (23
Asian (2) 100 100 (2) 100 100
Othar (1) 100 (2) (2) 100 (2) (2)
Atmospharic scientists 600 2,100 2,200 600 2,100 2,100
Whit+a 600 2,000 2,100 600 1,900 2,000
Black (2) (2) (2) (2) (2) {(2)
Asian (2) 100 100 (2 100 100
Othar (1) (2) (2) (2) (2) (2) (2)
See footnotes at end of tabla.
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Table B~6. Employmant status of doctoral scientists and engineers by field and race: 1973, 1981, and 1983-Continued

Employed . Employed in S/E
Field and racea
1973 . 1981 1983 1973 1981 1983
Life scientists 56,700 84,900 92,800 54,8010 30,700 85,900
Whi te 52,300 76,900 83,400 50,600 73,200 77,600
Black 608 1,000 1,100 ' 600 580 1,008
Asian 2,600 6,300 6,800 2,600 5,900 6,408
Qther (1) 1,100 700 1,500 1,100 700 1,200
Biological scientists 36,800 49,600 55,200 35,400 46,700 50,500
Black 500 600 600 400 500 509
Asian 1,700 4,000 4,200 ' 1,700 3,800 4,000
Other (12 8090 400 900 800 400 600
Agricultural scientists 9,200 13,500 14,500 8.90L 12,600 13,400
lini te 8,800 12,700 13,400 8,500 11,900 12,400
Black (2) 160 100 (2) 100 100
Asian 300 708 800 300 600 800
Other (1) 100 ico 200 100 100 2090
Modical scientists 10,700 21,800 23, 100 10,400 21,300 22,000
Khite 9,880 19,600 20,500 9,500 19,200 19,500
Black 100 300 400 100 300 400
Asian 600 1,600 1,700 500 1,600 1,600
Ocher (1) 200 300 400 200 300 400
Psychologists 24,800 42,800 46,600 23,500 39,400 41,700
Whi te 23,500 40,900 49,200 22,300 37,700 39,800
Black 300 800 1,000 200 700 300
Asian 200 600 600 20¢ 500 500
Other (1) 800 500 800 7064 4Nn0 600
: pocial scientists 29,400 55,500 59,300 25,500 45,800 45,300
White 27,000 50,500 53,600 23,800 %1,700 41,100
Black 400 1,300 1,500 3g0 i, 100 1,000
Asian 1, 100 2,900 3,100 1,000 2,400 2,400
Cthar (1) ‘900 800 1,200 800 600 800
Economists 91700 6,000 ’7'000 8,300 131200 131{000
Khite 8,800 14,400 15,000 7,600 19,800 11,8090
Black 100 200 - 300 100 200 200
‘Asian 500 1,200 1,300 560 1,100 1,100
Othar (1) 2090 100 %00 200 100 300

See footnotaes at end of tabla.
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Tabla B-6. Employment status of doctoral scientists and engineers by field and race: 1973, 1981, and 1983~-Continued

Employed Employed in S/E
Field and race
1973 198 1 l 1983 1973 198 1 1983

Sociologists/Anthropologists 6,500 11,000 12, 100 6,000 9,100 9,500
Black 100 300 600 100 200 200
Asian 200 300 400 100 300 400
Other (1) 200 100 200 200 100 100
Other social sciantists 13,200 28,500 30,300 11,500 23,500 22,400
White 12,20¢ 25,900 27,500 10,600 21,500 20,500
Black 200 800 800 200 600 600
Asian 500 1,400 1,400 600 1,000 300
Déther (1) 400 500 700 300 400 400
Total engineers 35,800 57,000 61.500 36,400 53,200 56,200
Khita 31,800 47,200 49,700 30,600 43,900 45,400
Black 100 300 %00 100 200 400
Asian 3,000 9,000 10,500 2,900 8,400 9,900
Dther (1) 900 600 900 901 600 600
Aeronautical/astronautical 1,700 2,500 3,700 1,600 . 2,200 3,400
Black (2) {2) (2) (2) (2 (2)
Asian 100 300 500 100 200 500
Jdther (1) 100 (2) {00 fico (2) (2)
Chemical 4,500 7,100 7,000 4,200 6,%00 6,100
White %,000. 5,600 5,400 3,700 4,900 %,600
Black (2) (2) (2) (2) (2) (2)
Asian 4090 1,600 1,500 400 1,500 1.400
Other (1) 100 (2) 100 RINY (2) (2)
Black {2) (2> (2) (2) (2) (2}
Asian 500 1,200 1,100 500 1,100 1,000
Sther (1) 100 100 (2) 100 100 (2)
Electrical/electronics 7,100 10,600 12,700 5,800 10,000 11,400
White 6,300 3,900 10,300 6,000 8,600 8,400
Black (2) (2) 100 (2) (2) 100
Asian 500 1,600 2,100 500 1,500 1,900
Other (1) 200 100 200 200 100 100

See footnotas at end of table.
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Table B-6. Employment status of doctoral scientists and enginears by fiald and race: 1973, 1981, and 1983-Continued
Employed Emploved in S/E
Fiald and race
1973 1981 1983 1973 1981 1983
Maechanical 3,300 5,600 5,700 3,100 5,000 5,100
White »800 4,300 4,400 2,700 4,000 3,900
Black (2) (2) 100 (2) (2) 104
Asian 600 1,000 1,200 400 900 1,100
Other (1) 102 (2) (2) 100 (2) (2)
Nuclear 1,300 2,100 2,300 1,200 2,000 2,200
Whi te 1,200 1,600 1,900 1,200 1,600 1,800
Black (2) (2? (22 (2) (2) (2)
Asian (2) 600 400 (2) 300 300
Other (1) (2) 100 100 (2) 100 100
Other enoineers 15,000 23,200 24,500 14,500 22,000 23,000
Whi ta 13,500 19,800 29,500 13,100 18,800 19,000
Black (2) 100 200 (2) 100 200
Asian