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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-
tri0 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 comprehensive 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 rc:iating to these personnel.

This publication is a useful complement to the National Patterns of Science and
Tech logy Resources series and the National Science Board's periodic Selene, Indicators
series, both developed by the Division of Science Resources Studies. C.,mments 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.

December 19M

,Charles E. Falk
Director, .Division of Science

Resources Studies
Directorate for Scientific.

Technological, and
International Affairs
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notes

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.

The information on U.S. scientists and engineers is primarily based on data
from the National Nience 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 l')76 -83 are
not entirely comparable with estimates from the previous decade. Detailed
technical notes are pre,,,,nted 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 twiceas 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.S. industrial, competitiveness were among the
factors that contributed to the relatively rapid growth in
science and engineering (S/E) employment.

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.

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.

' Although selected data on scientists and engineers are at/al/able from the early fifties,
comparabk data on demographic and other characteristicsare available from 1976 to 19013
or the overall population of scientists and engineers and from 1973 to 1983 for those with
doctorates

Other fields with relatively low employment growth were
physical scientists, up 25 percent, psychologists, up 28
percent, and mechanical engineers, up 35 percent.
Between 1973 and 1983, employment of doctoral scientists
and engineers rose at an annual rate of 5.3 percent, reach-
ing 370,000. While the vast majority of S/E doctorateswork
in their own or related fields, the proportion working
outside S/E fields has increased from 6 percent to 11 per-
.:ent 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 S/E fields in 1983, reflecting linger-
ing effects from the downturn 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 1976. In comparison, the 1983
unemployment rate for the general work force was 9.6
percent. The S/E employment ratethe proportion ofem-
ployed scientists and engineers who hold S/E jobswas 88
percent in 1983, down from 91, percent in 1976.

Unemployment and S/E employment 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
that for scientists, 93 percent versus 82 percent. The varia-
tions in rates for recent S/E graduates were similar to those
for experienced workers.



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
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.

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
ot.tpaced 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 t 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 activities related to reporting, computing, and sta-
tistical work, 17 percent versus 4 percent.

sector of employment
Between 1976 and 1983, the distribution of the S/E work
force shifted toward business and industry. In 1983, 67
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
rapidly than in all other sectors combined, 60 percent
compared to 30 percent.

Educational institutions employed 12 percent of scientists
and engineers in 1983. Thiene institutions, primarily uni-
versities and colleges, employed about 24 percent of all
scientists and 3 percent of all engineers in tine 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
industry. This pattern of ,slower growth in the academic
sector is expected to continue because of the projected
decline in the traditional college-age population.

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

women and minorities
Women scientists and engineers made significant employ-
ment gains during the 1976-83 period. Their employment
rose nearly three times faster than that of men, 120 percent
convria.ecl to 42 percent. In 1983, women accounted for 13
perct :It 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,
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 I lispanic, compared to 5 percent of all
employed persons and 2.5 percent of all employed
professionals.

dynamics of the s/e labor market
The annual number of S/E baccalaureates awarded in the
United States has been essentially level over the last de-
cade; in 1982,2 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
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-
troduction of formal degree programs in this field. Degree

The National Center for Education Statistics ha*t not yet released information on the
numbers of bachelor's and master's degrees awarded in 1983.

' This growth rate was computed on a small base The number of degrees increased
from 1,S00 to MOM between 1972 and 1982
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production in mathematics and social 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
slowly 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. Most 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

viii

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 engineers into and out of
S/F, occupations is a significant source of change in the S/E
:abcir supply. Roughly 20 percent of those employed in S/E
jobs 1972 had changed occupations by 1978. In general,
these occupational 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 1.

utilization p tt r 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 1981'

The more rapid increase in employ-
ment of scientists and engineers results,
its 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.
plouirrent attfi Lartnng., Vol. 31. No 1, January 19A, pp. 14,
1c. and 17(1

1547.od on the imploved civ h n labrr force. See De-
partment of tabor, f rtipioiirstrlf and flarnings. op. ca. p. 156.

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 SJE 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 that some scien-,

44

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 io
non-S/E jobs because they believed an
S/E job was not available. (See chapter
IL)

Over the 1973-83 decade, the employ-
ment of S/E doctorates increased by 68
percent, reaching about 370,000 by
1983.6 Th".. number of doctoral scientists
and engineers employed in SPE 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 scientists and engineers are generally
reported from the earliest 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,

1
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1983 employment er rimstes

Total scientists and engineers 3,465,900

Total scientists 1,525,900

Physical scientists 235,900
Mathematical scientists 68,700
Computer specialists . 349,100
Environmental scientists 95,100
Life scientists . 368,400
Psychologists . . 143,500
Social scientists 247,200

Total engineers 1,940,000

Aeronautical/astronautical , 84,700
Chemical , . 114,900
Civil 271,800
Electrical/electronics . . 470,500
Mechanical 371,500
Other 826,800

1.

$1=.

;

.4

ftlt."..),37 47.7;

In 1983, scientists at the doctorate level
continued to outnumber engineers by
about five to one. Over the 1973-83 de:"
rade, growth rates varied considerably
by field among doctoral scientists and
engineers (chart 2), with below average

2

annual growth rates in the physical and
mathematical sciences. For computer
specialists, the fastest growing science
field, employment grew at an annual rate
of about 16 percent between 1973 and
1983.

BEST cy:i 12

Differences in growth rates altered the
field distributions of S/E doctorates over
the 1973-83 decade. Most notably, the
proportions in the social sciences, psy-
chology, and computer r/ecialties in-
creased, while the proportion in the
physical sciences declined (chart 3).
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character of science
and technology
activities

I ht. r 1 . , 0%1 t SCICh t and
etc 11 rs as measured by the number,
proportion, and distribution of those en-
gaged in lest:art h and development
il:&1)), teat hint;, and other activities

t. a dirt., t unlit ator of the character of
t scient e a nd tech nology. There is
t.insiderable variation, however, among
employment set tors, including business
and industry, educational institutions,
and Lgovernment. I hest sectoral em-
ployment patterns indicate the suhstan-
tial dittCrenCtes In the character of the
,cience and technology enterprise, re-
tlt.cting the inc road decisions that drive

Wilt t and technology

Between 1976 and 1983, the number of
scientists and engineers primarily
engaged in research and development
increased by 63 percent. In 19S311 per-
cent (1.1 million) of the Nation's. scien-
tists and engineers reported research
and development as their principal ac-
tivity and an additional 8 percent
(288,000) were in R&D management
(chart 4). Engineers were more likely
than scientists to report ihese two ac-,
tivities (43 percent versus 34 percent).
!he situation was similar for scientists
and engineers holding doctorates, in
1983,14 percent of the doctoral scientists
and engineer' were primarily working in
research and development, and an addi-
tional 9 percent cited R&D management
as their principal activity.

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

I 3

Social
scientists

16%

Psychologists
13%

Life
scientists

25%

Physical
scientists

17%

Mathematical
scientists

Computer
specialists

4%

5%

Engineers
17%

Environmental
saentlets

SOURCE National Science For idallort eppendix
table 13-5

slower than overall S/1'. employment (49
percent) over the 1976-83 period. Scien-
tists are much more likely than engi-
neers to report teaching as the primary
activity (13 percent versus 2 percent).
This contrast is in part a result of dif-
ferences in educational levelsa 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,

The decline in the proportion of docto-
rates reporting teaching as their primary
activity is a dramatic example of the
effects of both inter- and intra- sectoral
shifts on work activities. The decline was
the result or two factors; (1) a shift in job
opportunities away from universities
and toward industry and (2) the rapidly

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-
neersespecially the latt?r. The number
primarily engaged in these activities ruse
almost 75 percent to over 440,t)00 in 1983.
These include roughly 107,0tX) 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-
ginee:, however, educational institu-
tions were the major employer, account-
ing 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 only 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 StE 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 from
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 1.981 master's-degree
graduates were working in business ',Ind
industry, and 17 percent in educo..i-fnal
institutions. Comparable 1976 data for
1974 and 1975 graduates showed 37 per-
cent in business and industry and 24
percent in educational institutions. Th$
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
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the 1981 and 1982 graduates were em-
ployed in this sector, compared to 22 per-
cent of the 1977 and 1978 graduating
classes.

the industrial perspective
Business and industr) is the largest

employer of both scientists and engi-
neers. In 1983, 51 percent of all scientists
(7142,1(X1) 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 ind 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).

14



tyjulgA, 162n74%...,
4,7 la

-14

yyd jot, S
V.. 0

le tso zC2443

4 Zie.
NT*.

1983 employment estimates In
business/Industry

Total scientists and engineers . 2,330,200

Total scientists 782,100

Physical scientists 140,900
Mathematical scientists . , 28,700
Computer specialists 267,500
Environmental scientists 59,100
Life scientists 121,700
Psychologists 47,000
Social scientists 108,300..........,

Total engineers 1,548,100

Aeronauticallastronautical . 62,800
Chemical 103,600
Civil 165,500
Electrival/electronics 380.500
Mnchanical 322,500
Other 513,200

WWII* il."41/ ibil1i1111i0 F.014.0010c1POloag Ws 1.14

Business and industry's importance as
a source of employment for scientists
and engineers varied considerably by

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 4 percent of all social scien-
tists. At the doctoral 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-

dc

ing employment in this sector between
1976 and 1983 (31 percent) was paced by
above-average increases for electrical en-
gineers (up 70 percent) and civil engi-
neers (up 86 percent). Over two-fifths of
the growth in industrially employed en-
gineers was accounted for by these two
fields. Industry 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.

5
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In Ow United States and in other ad-
%ant.t.d industrial societies, there has
been a relative shift of resources from
primary production activities such as ag-
riculture and manufacturing to services.
This shift 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-
nit icantly attcct employment oppor-

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

v t' liquidation 4r ent Inithator, 1qH2

INSR hii 1 If Washington, 1) t. Supt of Doititnerit... L `,
Government Printing Office, 19f4), p Ky

ig

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, engineers 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, -..nd real estate.

The concentration of scientists and en-
gineers in a relatively small number-of
industries results from either the con-
centration of industrial activities in these
industries, as reflected by their total em-
plf ,yment, or the fact that their industrial
technology requires a work force with a
relatively large number of employees
who have S/E skills. One way to meaFure
the relative effect of these two determi-
nants is a " concentration ratio" fc.r each
industry which relates an industry's
shdre of ST employment to its share of
total employment across all occupations.
Industries which are relatively tech-
nologically intensivethat is, the indus-
try's technology requires a large number
of employees with S/E skills relative to
requirements in other occupations---in-
dude 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 S/E technicians, including
drafters and computer programmers.
The amount of technician support
provided by scientists and engineers can
be measured by the "technical support

" Rased im preliminary 1,041 manufacturing data



Table 1. Concentration of scientists
and engineers in private industry:

1982'

Industry --1Number Percent

Total scientists and engineers

Total 1,576,800 100.0

Nonelectrical machinery 137,200 8.7
Electrical machinery .... 170,300 10.8

Communicatitins
equipment 86,000 5.4

Transportation
equipment 146,600 9.3
Aircraft and parts 76,600 4.8

Chemicals 91,500 5.8
Business Services 178,500 11.3
Engineering,

architectural, and
surveying services 131,600 8.3

Scientists

Total 560,200 100.0

Oil and gas extraction 31,900 5.7
Chemicals 51,500 9.2
Wholesale trade,

durable goods 31,600 5.6
Finance, insurance,

real estate 59,900 10.7
Business services 116,700 20.8

Fngineers

Total

Nonelectrical machinery
Electrical machinery .

Communicationr
equipment

Transportation
equipment
Aircraft and parts

Business services
Engineering,

architectural, and
surveying services

1,016,600

121,900
152,500

77,300

129,100
66,800
61,800

121,700

100.0

12.0
15.0

7.6

12.7
6.6
6.1

12.0

'Only industries with more than 5 i.ercont wiencetengtneering
employmtnit are listed
SOURCES Niitonal Science Foundatton 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 0.80 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

--1cr
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publishing to 0.02 in mining (table 2)i On
the average, manufacturing indus ries
have lower technical support ratios han
nonmanufacturing industries. The Ode
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.

1 PI

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 elect; :alf
electronics engineers declined in the

These data are only available her 1979 to 1982

7



Table 2. Ratio of technicians to
scientists and engineers In private
industry by selected industry: 1982

Industry Ratio

Total, all industries 0.61

Manufacturing .70

Durable goods .72

Primary metals
Fabricated metals
Nonelectrical machinery . . ....
Electrical machinery
Instruments .90
Lumber and wood products 1.71
Furniture 1.03
Stone, clay, and glass .73
Transportation equipment .40
Miscellaneous manufacturing . 1.18

.72

.99

.92

.72

Nondurable goods

Chemicals
Petroleum refining
Fond ana kindred products
Tobacco
Textiles
Apparel
Paper
Printing and publishing
Rubber
Leather

Nonmanuf acturing

Mining
Construction
Finance, insurance, and real estate
Business services
Transportation, communication,

and public utilities .. ..... .

Trade

.61

.55

.41

.49
1.22
1.22

.59
as

2.40
.60
.63

.91

.02

.79

.69

.89

1.05
1.57

SOURCES Nationai Scionca 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 Mists and
engineers in industry (research and de-
velopment, production', etc.) are a direct
indicator of the character of U.S. science

National 4clenct f-ountiatton, 4 lePttttIC and rechmial
in !rad,' and Revilard Irridattrt Show* Nitlior

[PI ( 1e<utrttrrmai H:q R1 (NSF 144-123)(Wah-
ington I) t ltav 14S4)
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and technology because industry ac-
counts for a significant portion of the
Nation's science and technology effort.
In addition, 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 tit) 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-
velopment or production, large numbers
of scientists were in a combinat:in of
activities involving report writing, statis-
tical work, or computing activities.

Regardless of field, about one-third of
industrially employed scientists and en-
gineers were in R&D activities, with



about four fifths 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 alis activity by almost five to one
(524,000 versus 107,000). Research, on
the other hand, is the domain c' scien-
tists. In 1983, more than one and one-
half times as many industrially em-
ployed scientists (85,C30) 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-
velopment in 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 frequentity re-
ported primary responsibilities of S/E
doctorates were 'Z&D management (18
percent) and sales and professional serv-
ices (14 percent).

the academic perspective

The academic sector is the second
largest employer of S/E personnel. In
1983, educational institutions, primarily
universities and colleges, employed
about 24 percent of all scientists and 3
percent of all engineers in the United
States. These institutions employed over
one-half (53 percent) of all S/E doctorates
in 1983. Since 1976, the number of scien-
tists and engineers employed 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
industrial 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
eighties."

( clitcr f ',Idly-IR,. ('row, t wri..

f N1.111.f, t, 1.).411 01 V.11 I (LV.p.fii lgton, 1) C-
11,raytinvItt I 19m:3

The importance of educational institu-
tions in providing S/E employment op-
portunities vaiies 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 scientists 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

46 9
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increased demand for these graduates
by industry, have contributed to faculty
vacancies. About one-tenth of the full-
time engineering faculty positions were
vacant at the beginning of the 1980-81
academic year, although by the fall of
1983, the number of vacancies had de-
clirkd 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 (in current dollars) in engi-

athst1,11 lime I (1011,.;,ffi,,t, rigintring
Iteport I ft ttltv l'oitton.Vat.mt in Fan 14$0,- refine

Re4014ft `114,1(e.. t\si. Si -1;2, (Washington,
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neering between 1976 and 1983,'' one Of
the more rapid increases among major
S/E. fields. Also, instructional needs in
engineering have increa_wd dramatically
in ,,,cent years as a result of the 58-per-
cent growth in full-time undergraduate
enrollment in this field between 1976
and 1983."

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

'' National Scienve Foundation, Acadi.inr, C't lencr twr
Nerfrng Rzfil /NO% 1 real sear 148: (I )et.oleti Stato.tttal
fable,) (NSF 144-308)(Wa%hington, 14044),,tabIe 13-1

Data tor 1481W) expenditures in engineenng are based
on preliminary NSF data

14 F.flgineenng Manpower Commwoon, f rigineering anti
ii Ivioloxv I nrvIlmerrt,. salt 1981 (New forks, N V. Fngi
fleeting Manpower Commission, 19/4)

number principally involved in research
and development and management.
Teaching tiaras 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/b doctorates working in
various R&D activities remained rela-
tively constant with nearly 73 percent
engaged in basic research, 25 percent in
applied research, and 2 percent in de-
velopment. Fields showing 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 (21,0(X)) 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-

20
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thIrck mcreaso in science employ-
ITIctit .1t CI,11 wed for by increases
a in king lice s Lien tists {40 percent) and
computer specialists {27 percent). The
relatively slow growth of engineering
employment in the Government sector
may reflect. among other factors, diffi-
culties of the 1.ederal (;overnment to re-
cruit and retain engineers because of
noncompetitive salaries. In 1980, for ex-
ample,dhere was virtually no difference
between f-ederal Government and in-
dustry in starting salaries for baccalaure-
ati engineers. 13Y 1982, howev,,r, starting
salaries for those in the C ;overnment had
Callen to roughl, SO percent of those in
industrv.'.
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women and
minorities in science
and engineering

women in science and
engineering

rmplowment levels and trends. Women
continue to he 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-
ployed persons and 48 percent of all
those in professional occupations.''' This

f )4.r.irtnivnt of 1 atkot. op nit 1,, 17s
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underrepresentation persists despite
significant employment gains over the
1976-83 period, when employment of
women scientists and engineers 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.'7

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-
der in the propensity to attain doctorates
vary by field, with the largest differences
found in mathematical and evironmen-
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
rapidly, 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 all S/E
doctorates, up from 8 percent in 1973.

Field, Women are more likely than
men to be scientists 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

, 1
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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 f!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 employment
of women scientists and engineers since

12
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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

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 soda! 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.

TI- .e field distributions of employed
female and male scientists and engineers
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doter (chart .\n "index of dis-
sumlanty, vhich is a summary measure
ot overall differences between tWO die
tributions may he used to quantity field
variations between tevo groups. An in-
dex v,ilue t,t /ere) would imply identical
field distribution!, while a value of 100
would indicate "perfect" dissimilarity.
Between male and temale scientists and
engineers, the 1983 index tit dissimilarity
was RO I his statistic means that 50 per-
cent II the women would have to change
fields or meupations to have a distribu-
tion identical to that of men. If engineers
art' eliminated from [he analysis, the dif-
ference narrows and the index tails tram

to 26. Overall, the dissimilarity index
has remained relatively constant since'
1976. In 1978, the' index for male and
female' scientists and engineers was 55.
\Alt h engineers eliminated Ire,m the anal-
sis, the 19'76 index dropped to 29.

1

Differences between se'xe's in the field
distribution for doctoral scientists were
larger than the difference's 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

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

chart 1L Employed scientists
and engineer* by sex
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Engineers
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Eng maws
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Life
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Social
scientists

17% 22%

Life
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SOURCE: 1italihns1 Scams FoUrsdeUois; sipeortis
table 9-2

Blacks are underrepresented in sci-
ence and engineering. While blacks con-
stituted only 2.4 percent (83,000) of all
employed scientists and engineers in
1983, they accounted for 0 percent of
total U.S, employment and over 6 per-
cent of all employed professionals.'' The
representation of native Americans
among scientists and engineers is rough-
ly 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
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caution. however, since than estimates for
both scientists and engineers and for the
overall U.S. labor tome 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 ST. fields than in the overall
U S. labor force, 4.2 percent versus 1.6
percent, respectively. In 1983, there were
145,000 Asian scientists and engineers.

Over the 1976-83 period, employment
of black scientists and engineers in-
creased more than twice as rapidly as the
employment of whites (119 percent ver-
sus 44 per( Imo, while the employment
of Asians increased less rapidly (36 per-
cent). Among blai.ks, significant gains
were recorded by computer specialists
whose number increased almost seven
times to 12,000 and engineers, whose,

ber more than doubled to about
35,(i00.

At the doctoral level, employment of
blacks, Asians, and nativ: Americans
also increased more rapidly than that of
whites. Between 1973 and 1983, employ-
ment of Hack Ph. 1).'s more than doubled
(2,000 to 4,90(1), and that et Asians tri-
pled (to about 30,000). Among whites,
doctorate employment increased 62 per-
cent (from 2(12,2(X) to 328,500). More re-
cently (1981.81), employment growth of
both blacks and Asians doctorates----17
percent and 9 percent, respectively --
was greater than that of whites, 6
percent.

licspite rapid growth in employment,
blacks in 1983 represented only about 1.1
percent of all employed doctoral scien-
tists and engineers, up slightly since
1971 ((1,9 percent). The almost 30,00(1 em-
ployed Asians in 1983 represented about
8 percent of the total, up significantly
from 5 percent in 1973,

heid Field distributions among racial
groups vary between engineers and sci-
entists and across fields of science.
Across all races, over one-half of all em-
ployed scientists and engineers in 1983
were engineers, ranging from over
three-fifths of the Asians to over two-

titths of the blacks (chart 16).
There arc wide field variations in the

-fences across racial groups. Blacks are
more likely than whites or Asians to he
social scientists About one-quarte.,r of
tilt' Rick sttlltIsts were computer spe-
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ciahsts 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 hive a distribution identical to
that of whites. The index of dissimilarity
between whites and Asians was 11.

The differences in field distributions
across groups affects minority represen-
tation in various fields (appendix table
13-3). 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

. :

,

4 ; 4 ,..,,. A 4

ru

Engineers
15%

Physical
scientists

17%

Campor

te#!,
Social

scientists
16%

89/0
Physical
scientists

14%

Social
scientists

30% Lite
scientists

23%

Psychologists
20%

,111141," Piev1010~10:-,

1POMMIt *IOW SONO 40110010100
10/00

r. 4' .



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 social sciences and psychology in-
creased between 1973 and 1983 from 25
percent to 30 percent. Over the same
period, the proportion of blacks in-
creaser' 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-
cioeconomic backgrounds and reasons
for underrepr,..sentation may differ. Be-
cause of data limitations, however, the
discussion on Hispanics in this report
treats them as an aggregate.

In the 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.

f %times Are bawd on :ht, /iNhetNit/ 444rttes,
arluf F INforert, I tV.p.hington. 1) C I...Apartment of

t orrinwriv. "Sweat: ot the Cerviteo

Employment levels. Hispanics are un-
derrepresented among scientists and
engineers. In 1983, about 2 percent of all
emrloyed scientists and engineers were
Hispanic. Over 5 percent of all employed
persons were Hispanic, however, as
were 2.5 percent of ali workers in profes-
sional specialty occupations."

Hispanics are also underrepresented
among doctoral scientists and engi-

'I Department of Laktur, op t'ff , p 17S

BEST COPY AVAILABLE 25

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 :lie labor force; that is, either
not working or not looking for jobs.
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chapter II.

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 unemploym2nt rates, NSF has de-
veloped measures unique to scientists and engineers, including S/E employment

S/E underemployment rates, and StE 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 supplies in 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 is a
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).22 The difference
in participation rates cannot be ac-
counted for by differences in the sex
composition of StE 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)."

22 Department of Labor, Bureau of Labor Statistics, "Rer,
Ord increase In Workers With College Degrees,- Noun

83-36.SXWashington, D.C., August 28, 1983).

^1.1kul.
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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 scientists and engineers not
in the labor force (60 percer are retired.
Others are out of the labor furze because
of family responsibilities, poor health, or
other reasons.

Table 3. Science and engineering
labor force: 19/6 and 1033

fin thousands)

Year
Labor
force

Total
employed Unemployed

1976 .. .
1983...

2,413.3
3,544.5

2,331.2

3,485,9

82.1
78.6

SOURCE; NatiOnal Sciando Foundation sivaindui UM, 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.(? percent).24

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

of t aksir, Biltrau trt 1.abot Statistics, Urn
td iyment and l ,frniet.,, Vol 11, 11J I, January 1983, p. 167
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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 varied 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).

8/e employment rates
The S/E employment rate measures

the extent to which employed 'dentists

4/4

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-S/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-
ences. 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

18



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-S/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/E employment
rate was 60 percent, with the rate for
engineers (88 percent) above that (or 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 master's-degree recip-
ients (74 percent), the same general pat-
tern prevailed. Rates for engineers (87
percent) were above those for scientists

.468 percent), and the lowest rate was re-
corded by psychology graduates (45per-
cent). The relatively low rates at the bach-
elor's level for some fields may reflect
entry-level job requirements for ad-
vanced degrees.

19



SOURCE Namibia Lima Nouid$46104, womb MOW data

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-S/E job or working part-time may
indicate underemployment, depending
on the reasons for such employment. To
help measure the extent of potential un-
deremploftent, an S/E 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
empL)vment.

20'

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

29

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 engineers 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 underutilizaiion 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. Fields in
which demand is greater than supply
can be expected to have salaries above
those for fields in which the supply may
be greater than demand, this is es-
pecially true of starting salaries for new
labor 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 enginr_ering salary offers
to recent graduates ranged from 5 per-
cent to 16 percent between 1981 and
1983.25 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
agricultural science majors (7 percent
above 1981 levels).

cnIvnt Council, CA. tisz/ary Survrce, for-
mal Rc.port No (Iit.thlt.htern, I'a , July 1953), p 2



other indicators
The adequacy of recent S/E: degree

production to meet demand can be esti-
mated, within certain limits, by the ratio
of employment (classified by field) to the
labor force (classified by field odegree).
Chart 22 shows the ratio of SiE bachelor's
and master's_ recipients employed 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
than 1.0 suggest relative excess supply,
i.e. 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 rxcesr; demand, i.e.,
jobs for new graduates exceed degree
production in a particular field, requir-
ing grtl.tuates to he drawn from other
programs.

These data indicate a relative supply/
demand balance in engineering and an
excess supply in most science fields ex-
cept computer specialties. The index for
engineering should be interpreted with
some caution, however, since the nature
of engineering jobs may make it difficult
for those trainer' in other fields to work
as engineers. The data also suggest that
the relative imbalances are somewhat

at the master's level, although
the strong demand for computer spe-
cialists is also evident among advanced-
degree recipients.

The High Technology Recruitment In-
dex (I- ITRI ) is also an indicatOr S/E
market conditions. The,.HTRI measures
the amount of advertising space devoted
to recruiting scientists and engineers.
Starting.in 1970, the index measured 60
(chart 23). After a drop in 1971, the index
steadily increased until 1974, when it
dropped sharply.' In 1975, it began an-
other steady increase. Demand may
have peaked in 1979 at a 10-year high of
144; in 1983, the index dropped to 102.
Data for the first quarter of 1984,
however, suggest that demand for scien-
tists and engineers is increasing.

' .tat,) trom 1 k ut.t h. ',flea, and Yvan., !1i'h
PH(H?, '1r h7.lrt INtss lurk N

an,1 f tan, 1rt, 1,444;

ti

t;aiptt *14 Rego 40 iissiat eillesistil
is ,,filiploOd 11000 raja.* la ipsdieleis
,;., '',,, , ,.. -rt 'Ai'?

eachelor'sb
Master'sb

doctoratesc

Psyches

mobliodil, 4004 pi.** glograti
itieitgwmose kJ Olt

t reek,itass to Sit
IMAM tlisamilkianot 1101000000* 414.00,11064444

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) tf the firms re-

"'National Science, Foundation, "Indu4try Reports
Shortage% tit Stielltv.ts and Pnginemr.. Dots'n Sub.tantwIlv
From 14S2 to 11441," Soente f lighlwitt
(NSF S4.111) (Wa4hington, U C , Ft.bruary 17, 1554)
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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 openings in 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
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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
substantiallyfrom 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 fcv new graduates. Over 65
percent of the shortages reported for sci-
entists and engineers were for experi-
enced personnel.

Projected recruiting for the 1983-8A
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).

31

Table 4. Demand projected by
employers for scientists, engineers,

and technicians: 1983-84

Projected
Field demand'

Computer engineers High
Computer scientists High
Electronic engineers High
Electrical engineers High
Electrical/electronic

technicians High

Systems analysts Moderate
industrial engineers Moderate
Computer programmers . . Moderate
Mechanical engineering

technicians Moderate

Chemical engineers Low
Civil engineers Low
Mechanical engineers Low
Chemists Low
Drafters Low

'High projected hiring between 10 percent and 15 twIcant of
current employment lev els; moderate- projected hiring between
5 percent and 9 percent of current employment levels; and low-
projected hiring less than 5 portent of current employment
levels. Data not sufficient for fields not shown.
SOURCE: National Science Foundation



chapter III.

the dynamics of sie 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
equilibrafng 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 precollege
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 emigrationare 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 engin:Yrs.
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the ste 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/F program and subse-
quently an S/E careeris 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/F 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/F 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 SiE programs.

24

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).28 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). Foi 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 er
vocational programs were about one-
quarter and one-fifth, respectively. Stu-
dents on academic tracks also take more
science courses. About 53 percent 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.

All coumework and curriculum data for 19,80 soph-
omores who graduated from high school in 1982 are innn
National Center for Education Statistics, High School and
Beyorut TaIndanom Mathematics Coursetaking By 1980 High
School Sophomores Who Graduated in 1982 and High School
and Beutmd Tahulattons Scirrur Caursetaking By 1980 High
&hoot Sophomores Who Graduated in 1982 (Washington,
D.C., April l984).
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Curriculum differences al-1 exist in
the types of mathematics science
courses taken (chart 27). In mathematics,
most studentsregardless of educa-
tional trackhad taken Algebra 1: 76
percent for those in academic programs,
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-
ence24' 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-
dents. In biology, the range was from 69
percent (vocational) to 87 percent (aca-
demic). Differences widen substantially
for more advanced science courses, e.g.,
57 percent of the academic students and

I° Does not include chemistry and physics.
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only 20 percent and 12 percent, respec-
tively, of the general and vocational stu-
dents had taken chemistry.

College-bound seniorsthose stu-
dents who take the Scholastic Aptitude
Test (SAT) and answer the Student De-
scriptive Questionnaire administered by
the Admissions Testing Programtake
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

111/=1/111.-
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took the SAT in 1982 were in either aca-
demic or college preparatory pro-
grams.' That year, over three-fifths of
he college-bound seniors had taken

tour 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 PTLISTAM cif the College Board,
Pmfilts, College tkvind Semors, I9$2 (New York, N.Y !Col-
lege Entrance Examination Board, 1984), p. 97.
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physics, earth science, et.al.)," about 30
percent had taken at least one rear 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.

" ltrid p, 10t,



General
Vocational

In recent wars, concern has arisen over
the general decline in students' perfor-
mance on various achievement tests in
science and mathematics. An impOrtant
source of information on this topic comes
from assessments of achievement
periodically administered by the Na-
tional Assessment of Educational Pro-
gress (NAEI').

NAEP is designed to assess the
achievement levels of precollege stu-
dents in a number of cognitive areas in-
cluding mathematics and science.'-2 The
objective of the assessments is to estab-
lish how specific groups of American
students respond to academic exercises

Other area% include art, career and oc-upational de-
,eiornient cit1/111.h I hteratti n rnu. . mxial studies,
ratimg, ants. ruing
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in each of these subjects rather than to
measure the performance level of indi-
viduastudents. The assessments are 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 -

students' orientation and feelings about
science, primarily science classes.

The overall results of the most recent
mathematics assessment show a 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). Amorig
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 - cads, there was little change
in scores on the knowledge, skills, and
understanding components, butr 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

" A 'significant" change indicates that the change is
statistically significant at the 0.05 level.

Table S. Change In performance
on mathematics end science

achievement tests by age level
and component

9- 13- 17-

year. year year-
Component olds olds olds

Mathematics
(1978-82)

Total -4- 1.0 +3.9' - .2
Knowledge + 1.4 +4.5' + .2
Skills +0.8 +4.0' + .3
Understanding - 4 +3.9 .3
Applications . .5 + 2.2' - 1.1

Scilince
(1977-82)

Inquiry - 1.0 - 2.6'
Content (2) - .4 2.0'
Science/technology/

society + 2.B' + .4 - .5
Attitudes p - .6 _2.63 +

'Overall mean score was not calculated on science
assessment.
'Not administered at 9-year,old level
*Significant at the 0.05 level.
SOURCE: National Assessment for Educational Progress:
appendix table 5.24



significantly, up about 3 points, on the
science-technology-society component.
The performance 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
1982inquiry (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 SAI. 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.
.1his test series includes 1-hour multiple
choice examinations in 13 academic sub-
jects, S 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)

,;,cores declined 15 points from 481 to 466;
SAI. verbal (SAIN) scores fell 20 points
from 45 to 425 (chart 28). Between 1981
and 1983, there has been a modest 2-
point increase in tl- .AT -M scores with
the SA -V scores tluctuaiiiii; around 425.

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

AiimtsslonN ft..ting I`rogram of the College Board.
0//egit 14014,41 ',cunt,- ,t 4J (New York, N Y Col-

lege }infante Nam:nation Berard, 19t43), p v
A4linissions let-tin}; Program of the College Board,

Vitrowl tior4,0 .serrwr, J ( (New York, N y
14,44. n lioar. 1,781), p 4

"'KM 4',
a74

u**,101.

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 pro-
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

1" College-bound seniors are asked to specify their in-
tended undergraduate major on the Student LX captive
Questionnaire There are 2' maior fields from which to
chtxme, seven are in science and one is in engineering.

3 6'

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-
chology registered an SAT-M ,core 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.

27
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Another indicator of the mathematical
aptitude of potential S/E majors is the
SAT-M scores of individuals who take
achievement tests in science and mathe-
matics. These individuals, who have a
relatively high probability of majoring in
an SIE 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 II
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 occurred before 1981 and
have, in fact, outpaced the 2-point in-
crease which occurred from 1981 to
1983. For example, mathematics scores

' scores tor students taking achievement tests in
science and mathematics may be tound in Admissions
lusting l'rogram of the C/31Iege C011rgr

81,14 tr,i srtor. 1 is i and Pntles. oueve sound Sentor:, 1481
(New NOrk. N
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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 468.

postsecondary science and
mathematics education

Undergraduate 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.

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 quantitative
component and a smaller rise (4 points)
on the analytical portion.

Among test-takers who majored in an
SIE 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).

SPE 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 physical sciences, mathematical sciences,
engineering, hit1,,A al science., behavioral sciences. and
social sciences. See ...larlene B. Goodison, A Summary of
Data Collected (rpm Graduate Retord tuminattOns Ie.' Takers
Ournig 19$1-82, Data Surnmary Rtvort 07 (Princeton, N.J.:

Educational Testing Servtiv, Juni? 19143), PP 614-7).

The Natkrnal Center for Education Statistics has not
vet released information on the number of bachelor's and
masters degrees awarded in 1981
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the' total number of physical science de-
grees granted increased about 13 percent
between 1970 and 1982, there were
marked differences for individual fields:
degrees in physics decreased by 35 per-
cent while those' in the geological sci-
ence>increased 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 different phenomena.
While the' number of mathematics de-
grees awarded declined by 58 percent
trom 27,1(X) to 11,700, the riumber of
computer science degree, granted rose
1.200 percent from 1,5(X) to over 20,000.

After dramatic increase's in the sixties
and early seventies, the number of social
science baccalaureate's awarded fell
sharply after 1974. For example, between
1974 and 1982, the number of psychol-
ogy degrees dropped 21 percent and the
numbers of sociology and political sci-
ence degrees declined 55 percent and 16
percent, respectively. Conversely, the
number of OA mornics degrees rose 38
percent over the sam, period.
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The number of S/E master's degree's
increased steadily through the' midsev-
enties, declined somewhat in the iat.'
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
S/E doctorates peaked at 19,000 in 1972,
declined for several years, then leveled
off after 1978 (chart 32). Although the
number of SIE doctorates increased
slightly between 1982 and 1983 from
17,600 to 17,9(X), 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.4" 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 baccalaureates received two

hi.. pool 1.1i-mted f' bachelor... degree, although
rya ogtured that ,,ome 5 E hsk.L3hitirt'all' rthtTh. ad

anied degree.. in nums:rnr:e held% and vice VI,1%.3

3

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

At the S/E master's-degree level, the
graduate-degree attainment rate fell
slightivbetween 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 18 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

1' 0, .1 /11.4 iti the hat e alaureal, to dot torate time
..r.e National Academy of SCICTICeS. ,4 C'e'ntury of

flit torah..., (4Va..htngton. 1).(' Natronal At adernv
1975), and National Strome ioundation, -44'ornen and
Non- S Cltuen. Re,pons4hle for imrease. In rroducnim
rri Science and Engineertng l)octorate.. in 1453," St Wtt
Ri.,ou 7, (V4 54;32S)(Wa..hington,
I) C , September 25, 1954)
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fallen to less than 6 percent.42 In 1983,
the graduate-degree att..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 salaries
of engineers can be associated with an
increase of 10 percent to 20 percent in the
production of engineering baccalaure-
ates within about five years."

Frequently, however, there is an over-
response to this excess demand because
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 stronf,
for engineers and computer specialists;
this trend is confirmed by employment
and salary statistics for recent SE gradu-
ates. Thus, the strong upward !rends in
degree production for these 'Melds are
expected to continue in the immediate
future.

sources of flow in
the s/e labor market

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

44 The attainment rate at the doctoral level is not ad-
justed for the large number of foreign citizens who earn
doctorates in the 1.; S Consequently, the rate may be
slightly overstated

" For more detailed discussions of this subject, see
Richard H Freeman, The Market r (-allege Manpower
(Cambridge, Ma`0, 1farvard University Press, 1971);
'Supply and Salary Adjustments to the Changing Scien-
tific Manpower Market, Physics 1948-75." American Eco-
name Repitv, March 1975: and "A Cobweb Mode) of Sup-
ply and Start,ng Salary of New Engineers,' industrial and
Jahn Re/aborts Review, January 1976

Richard B F svinan, *A Cobweb Model of Supply and
Starting Salary of Nr w Engineers," op cit.

"See Richani B Freeman and Jonathan Leonard. 'Atii
toregressive Degree Patterns. Evidence of Endogenous
Cycles in the Market," Industrial Research Association, Pir-
ieedrngs at the 1 hateenth Annual Winter Mertmg, December
29-V, 1977, pp. 11-14

but 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 forem-
ployment in some fields. In addition,
some S/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

labor

force. In turn, the number earning SIE
degrees at various levels dependson sev-
eral variabies, including demographic
factors, relative economic opportunities,
and precollege mathematicl 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 labor 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 their 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 students in 1982.
At this level, the highest proportion of
full-time graduate students was 'n the
life sciences while the lowest share was
in 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 1982. 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

Table 6. Transition of recent science and engineering (WE}
degree recipients from school to work

[In thousands]

Status Bachelor's' Master's' Doctorates'
Population'

Labor force
2201
210

33
32

17
15

Total employed 198 31 14
Employed In S/E 118 23 13
Employed in non-S/E . . . 79 8 1

Unemployed 12 8 2 .

Outside the labor force 10 1 1

Full.tIme graduate students . . . . 54 9

911g,grodustes in 1962.

'1961.62 graduates in 1963.

'Excludes fulFtime graduate students.
SOURCE: National Science Foundation
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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.

Excluding 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: bachelor's recipients were in
the labor force as were 97 percent of
those with S/E master's degrees.'" The
unemployment picture, howev,,-,- varied
greatly. Recent bachelors, recinients had
more difficulty finding jobs than recent
master's-degree recipients, as reflected
in their respective unemployment rates:.
h.() perient versus 3.7 percent. There
was considerable variation by field with
those earning degrees in the physical,

4'. Het. alP44 ,f small sample slit. in some holds, labor
rnarl.et rates ha%e been Loin fluted haled on data from the

I MI hileti 9/40 and 14$I classes
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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
1982, the S/E employment rate at the
bachelor's level was 60 percent; at the
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 considering
the median annual salary of recent S/E
graduates (chart 34). At the bachelor's
level in 1982, the overall median annual
salary was $20,000 while the salary fo.

dr." :4* 114,40.VVIINSIII411114, s

apt
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those holding S/E jobs was $24,000."
This pattern carried across all fields, in-
dicating that there is a "premium" for
holding- an STE job. The largest salary
differentials between those in S/E and
noii-S/E positions occurred in the mathe-
matical sciences ($23,000 versus $13,000)
and the environmental sciences ($22,tX)0
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
occupational 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 engineers shows that, between 1972
and 1978, while many (70 percent)
changed jobs, relatively few (20 percent)
changed their occupations. Chart 35
sum:aarizes 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 S/E la-
bor force, one-half 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,

tie tainu it ,..trnpl ,orne median
annual '(!ants hare, been computed based on data from
the beio anti 14041 Lla...42..

4.* ,rational S lento Foundation, hc upational Mt bridle of
4litittr4t. and f rNtruyrs (NSF $0.117)(Wa,:hingtt)n, C
supt tit INK ument., S (.;overnment Pnnting Office.
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fields with jtrong 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 aptcthan 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 respective 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 who
changed fields, about one-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
:paved into this field by 1981, 30 percent
had i Den 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 S/E gradu-
ates also 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-
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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 ineir 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)z 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 ST labor force.' Thus, with a cur-
rent work force of approximately 3.5 mil-
lion, about 53,000 would be expected to
leave each year because of death and re-
tirement. Estimated attrition rates vary
for specific occupations, ranging from

"The HtItt'6.1U of i.abor Statistics information Applied
separation rates by age for all men and women in the labor
force to the age distribution by sez of each oct-upation.
Therefore, the fil.S rate. do not reflect any possible dif-
ferences between separation patterns by age for scientists
and engineers as compared to all workers. See, for exam-
le, Howard N. Fullerton, Jr , A New Type of Working Life
T4ble for Men,- Motifillii /4/%ir Remew, July 1972.
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les, than 1 percent for computer spe-
cialists to 2.; percent for mining engi-
neers d ,;10lvly growing occul.vtion in
the snows and early seventies.

Attrink in rates depend three tac-
tors age distribution, lite expectancy,
and length of time pet pie choose to
t,.trrk VI t h regard to ag- a .harp rise in
LI 1 attrition Tates may result around 1990
when many of those scientists and engi-
neers who started work during the fifties
reach retirement age. 1.ife expectancy,
probably the least important factor, may
lower attrition slightly because of the

decrease in age-specific proba-
hilint, of death Potentially more imme-
diate and signiticant effects on attrition
tteultf carne from changes in the length
ot time that scientists and engineers
hoose to remain in the labor force.
`,tatistics show a trend toward lower

retirement ages According to un-
published data from the Bureau of labor
`statistic s. the c ontmuation tit this trend
(mid. by nselt, add one-halt a percent-

age point to the annual 1.5-percent attri-
tion rate of the S/E work force by 1985.
The 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 cepulsory 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 marki4.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 froi,i: (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 tLat
have increased the utilizatiorkof 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:4' 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-
tr,,,nt growth for S/E fields is illustrated
in fart 39.

'er the next five years, employment
in computer specialties (systems analy-
sis 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.

" I mployment tIons are based on the BLIft'ati
Labor StatIst)cs" I )1 curvitional I tnpliniment (Wa4h-
ington. I) ( land I )ata Resources, Inc 's intermdus

rim."6"S 411qt-rn 11)IFS) Supply estimates of ST oc-
cupations were developed using the IliuttenRachTiontLV
f.olk Stock-Flow Model, developed under contract to NSF,
For a complete treatment I Tt this topic, 5ree National Science
Foundathm, Prow, hid Re,.ron < of the Stlence, fn, tneerIng,
and let hut, can latvr Alariet to I 7i-toise and N'Inuiettte Needs,
tqN7 tr (NS(' S4.104)(Wa*hington, I) C 19841
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Table 7. Projected demand/supply balance in science
and engineering occupations: 1987

Occupation STAG/ LOW OPTiMIHIGH

Sc1ettt late
Agricultural
Biologists
Chemists
Computer specialists'
Geologists
Mathematicians
Physicists
Social

Engineers
Aeronautical/astronautical
Chemical
Civil
Electrical/electronic
Industrial
Mechanical
Metallurgical
Mining/petroleum
Engineering, n.e.c

No shortage
No shortage
No shortage
Shortage
No shortage
No shortage
No shortage
No shortage

Shortage
No shortage
No shortage
No shortage
No shortage
No shortage
No shortage
No shortage
No shortage

No shortage
No shortage
No shortage
Shortage
No shortage
No shortage
No shortage
No shortage

Shortage
No shortage
No shortage
Potential shortage
No shortage
No shortage
No shortage
No shortage
No shortage

'includes both computer systems analysts and programmers.
NOTES. Shortage occupations have projected supply estimates which deviate from projected demand by 10 percent Or
more. potential shortage occupations have a projected supply of workers deviating from Ms projected level of demand by 5 percent
to 10 percent,

STAG/LOW indicates the ichesconornic growth/low defense Spending scenario and OPT1M/HIGH Indicates the high economic
growth/high-defense spending scenario.
SOURCE National Science Foundation

By 1987, the projected supply shortfall
ranges from 15 percent in STAG/LOW to
30 percent in OPTIM/HIGH.'2 Such
shortages translate into a possible need
for 115,0(X) 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

SIAC;/!.()W represents the low economic growthlow
defense spending stenanir and orrim,Hic,tt is the svm
hot for the high economic growill'high defense spending
%- Hann
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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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By 1987, shortages are projected to range
from 15 percent in STAG/LOW to 45 per-
cent in OPTIM/HIGH indicating a possi-
ble need for an additional 10,000 to
35,000 personnel.

Employ anent of electrical/electronics
engineers is expected to increase at an
average annual rate of 4 percent to 5 per-
cent between 1982 and 1987. Increments
to supply based on new labor force en-
trants and immigrants are adequate to
balance projected employment in this
field at low levels of defense spending.
When defense expenditures are high,
however, supply is barely adequate and,
by 1987, a potential shortage of up to
30,000 personnel could arise.

Before concluding this section, it
should be noted that while projections
are useful, they are also very complex
and certain caveats need to be states.
First, the scenarios are. not predictions,
they are estimates based on specific as-
sumptions. Variations in these underly-
ing assumptions can change the esti-
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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appendix a

technical notes

concepts and
definitions

The National Science Fotindation
(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:

. 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)

C

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 fotowup
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 lasses of 1980 and 1981 were
surveyed by the Institute for Survey
Research, Temple University, Phila-
delphia, Pennsylvania.
The Rester of Doctoral Scientists
and Engineers, maintained by the
Commission on Human Resources,
National 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

4R

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)senerated these estimates for NSF
utilizing a computer-based model. This
model will assist the Foundation in two
major 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:
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Physical scienceschemistry, phys-
ics, astronomy, and other physical
sciences including metallurgy

Mathematical sciencesmathe-
matics and statistics

Environmental sciencesearth, at-
mospheric, and oceanographic sci-
ences, including geophysics,
geology, seismology, and
meteorology

Life sciencesagricultural, biolog-
ical, and medical sciences (excluding
those primarily engaged in patient
care)

Social scienceseconomics, 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
requestbased on Employment Spe-
cialties lists included with the question-
naire--the name of the specialty most
closely related to the respondent's prin-
cipal employment. 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 on individual responses to sur-
vey questions. For information on the
various survey instruments used in the
report, see the section entitled "Data
Sources" below.
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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).

LFPR E + U
P

S/E employment rates. The S/E em-
ployment rate (ESIE) 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.

ES/E = S/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).

UE/R E + 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 (F).

UDE PTS + 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).

UDU = U + PTS NS/E
E +
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reliability of sfe
estimates

Data for scientists and engineers in
1983 are computer-generated and there-
fore can- not 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 theaverage 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
following 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 estimate, 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



standard errors for a given estimate.
Thus, ± 1.6 standard errors defines a %)-
percent confidence interval; ± 2 stand-
ard errors, a 95-percent confidence
interval.

Nynsampling errors can be attributed
to m my sources: Inability to obtain in-
formation about all cases; definitional
difficulties; differences in the interpreta-
tion of questions; inability or un-
willingness to provide correct informa-
tion on 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 sine 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: 7982
(Detailed Statistical Tables) (NSF 84-321).

Characteristics of Doctoral Scientists and
Engineers in tlu, 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
ResourcesStudies, Room L-611, Na-
tional Science Foundation, Washington,
D.C. 20550.

Table Al. Standard errors for estimates of total scientists and engineers

Size of
estimate,

Total
ail fields

Physical
scientists

Maths-
matical

scientists
Computer
specialists

Environ
mental

scientists Engineers
Life

scientists
Psychol-
ogists

Social
scientists

100 75 80 60 80 60 70 80 90 80
200 100 120 90 120 80 100 120 130 120
500 170 190 150 200 130 160 180 200 190
700 200 230 170 230 160 190 220 240 220

1,000 240 270 210 280 190 230 260 280 260
2,500 380 430 320 430 290 360 400 450 420
5,000 540 610 450 620 410 510 570 630 590

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 2,900 2,100 2,700 2,700 2,400 2,1'.00

175,000 3,100 1,900 - 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
600,000 5,400 4,600
700,000 5,800 4,800
800,000 6,100 5,000
900,000 6,300 5,100

1,000,000 6,500 5,100
1,200,000 6,900 5,000
1,300,000 7,000 4,e00
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.

SOURCE Manumit Ica Policy Rmarch, inc
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Table A-2. Standard errors for doctoral scientists and engineers

Total employed

Size of
Estimated
sampling Base of Estimated Percent

1/99 2/98 5195 10/90 25/75 f 50estimate error percent

100 35 500 -' 1.53 2.15 3.35 4.62 6.66 7.89
200 50 1,000 1.08 1.52 2.37 3.26 4.71 5.44
500 75 2,000 .77 1.08 1.68 2.31 3.33 3.85

1,000 110 5,000 .48 .68 1.06 1.46 2.11 2.43
2,000 150 10,000 , .34 .4e .75 1.03 1.49 1.72
5,000 240 15,000 .28 .39 .61 .84 1.22 , 1.40 .

10,000 340 20,000 .24 .34 .53 .73 1.05 1.22
15,000 410 30,000 .20 .28 .43 .60 .88 .99
20.000 470 40,000 .17 .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
50,000 720 100,000 .11 .15 .24 .33 .47 .54
75,000 840 150,000 .09 .12 .19 .27 .38 .44

100,000 930 200,000 .08 .11- .17 .23 .33 .38
150,000 1,030 250,000 .07 .10 .15 .21 .30 .34
200,000 1,040 275,000 .07 .09 .14 .20 .28 .33
250,000 980 300,000 .06 .09 . .14 .19 .27 .31
300,000 820 325,000 .06 .08 .13' .18 .26 .30

Employed women

Size of
estimate

Estimated
sanipling

error
Base of
percent

_.,

Estima ed percent

1/99 2/98 5/95 10/90 25/75 50

100 20 500 .96 1.35 2.10 2.89 4.17 4,82
200 30 1,000 .68 .95 1.49 2.05 2.95 3.41
500 50 2,000 .48 .67 1.05 1.45 2.09 2.41

1,000 65 5,000 .30 .43 .66 .91 1.32 1.52
2,000 95 10,000 .21 .30 .47 .65 .93 1.08
5,000 140 15,000 .18 .25 .38 .53 .76 .88

10,000 190 20,000 .15 .21 .33 .46 .66 .78
15,000 220 25,000 .14 .19 .30 41 .59 .66
20,000 230 30,000 .12 .17 ,27 . 7 .54 .62
30,000 230 35,000 .11 .16 .25 . 5 .50 .58
40,000 180 40,000 .11 .15 .23 . .47 .54

SOURCE Nations! Science FounclatIon
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Table A-3. Generalized standard errors for combined 1980 and 1981
scienceiengineering bachelor's - degree recipients

Size of
estimate

Total
all fields

Physical
scientists

Maths-
matical

scientists
Computer
specialists

Enylron-
mental

scientists Engineer::
Life

scientists
Psychol-
°gists

Social
scientists

100 160 90 95 80 85 100 140 130 190
200 230 130 130 120 120 140 190 180 270
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

1,000 510 280 290 250 280 310 430 410 600
2,000 720 390 400 350 350 440 600 570 840
3000 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 1 580 520 430 690 930 8R0 1,300
6,000 1,250 580 820 550 420 750 1,000 960 1,450
7,000 1,350 600 650 580 390 810 1,100 1,000 1,55t,
8,000 1,450 600 670 600 340 860 1,150 1,100 1,650
9,000 1,500 620 680 620 240 910 1,200 1,150 1,750

10,000 1,600 620 380 950 1,250 1,200 1,800
15,000 1,950 480 610 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 1,950 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 3,950 1,650 1,350 3,200
80,000 4,150 1,550 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
400,400 3,250

SOURCES Institute for Survey Research, Temple University, and National Science Found? ion

Size
estim

1

2
3
4
5
7

1,0
1,5
2,0

3,0

4,0
5,0
6,0

7,0
8,0

9,0
10,0
15,0
20,
30,0
40,0
50,0
60.0

Table A4. Generalized standard errors for combined 1980 and 1981
science/engineering master'sdegree recipients

of
ate

Total
all fields

Physical
scientists

Maths-
matical

scientists
Computer

specialists

Environ-
mental

scientists Engineers
Life

scientists
Psychol-
ogists

Social
scientists

)0 90 60 90 75 40 65 75 95 110
)0 130 80 130 100 55 95 110 130 150
)0 150 100 150 130 65 110 130 160 190
)0 180 110 180 150 75 130 150 190 '210
x) 200 120 190 160 80 150 170 210 240 /
50 240 150 230 190 90 180 200 250 290 /
)0 280 160 280 220 100 200 230 280 330,
)0 340 180 300 260 100 250 280 320 398
)0 390 190 330 290 80 280 310 35u 440
)0 480 160 350 320 340 370 370 ;-,.,0

)0 550 320 330 380 400 340 550
10 810 320 410 410 250 570
)0 660 280 440 420 '570
)0 710 460 410 550
)0 . 750 470 390 510
)0' 790 480 360 440
)0 820 490 300
)0 970 460
)0 1,050 300
X) 1,150
)0 1,200
)0 1,100
X) 800

SOURCE S lomt,tutP fOr Surrey RaSSArch, Temple University, and National Science Foundation
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Table 8-1. Number of empl9yald scientists and engineers by field: 1976-83

Total EmployedField

Total, all fields

Total scientists

"hysical scientists
Chemists
Physicists/astronomers
Other physical scientists

Mathematical scientists
Mathematicians
Statisticians

Computer specialists

Environmental scientists
Earth scientists
Oceanographers

,, Atmospheric scientists

Life scientists
Biological scientists
Agricultural scientists
Medical scientists

Psycholog'sts

Social scientists
Economists
Sociologists/
anthropologists
Other social scientists

Sea footnotes at and of table.

5 I

2,331,200

959,500

2,609,800

1,071,000

2,860,400

1,184,500

3,253,100

1,405,700

3,465,900

.1,525,900
188,900 208,300 z15,200 227,400 235,900132,800 143,000 148,800 154,100 158,90044,300 46,400 47,200 47,600 43,40011,800 18,800 19,300 25,600 28,600
48,600 53,700 64,300 79,400 86,70043,400 46,300 53,400 62,500 66,0005,200 7,300 11,000 16,900 20,700
119,000 177,000 207,800 \ 299,000 349,100
54,800 68,900 77,600 87,200 95,10046,500 54,000 64,000 73,600 80,1004,400 7,300 5,100 3,400 2,9003,800 7,600 8,500 10,300 12,100

213,500 244,100 287,500 337,100 368,400139,400 164,000 198,300 233,800 255,20040,700 49,600 59,300 73,800 84,10033,300 30,500 29,900 29,500 29,100
112,500 121,700 128,100 138,400 143,500

222,300 197,400 204,000 237,200 247,20062,500 62,100 75,000 103,100 112,500

33,900 40,900 48,300 57,000 62,200125,900 94,400 80,700 77,200 72,500
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Table 8-1. Number of employed scientists and engineers by field: 1976-83-Continued

Field Total Employed

1976 1978 1980 1982 1983

Total Eng;Ileers 1,371,700 1,538,800 1,675,900 1,847,300 1,940,000Astronau34ical/
aeronautical 56,800 62,000 69,500 80,800 84,700",hemical 77,500 84,200 94,500 107,700 114,900Livil 188,200 211,700 232,100 258,200 271,800Electrical/electronic 283,000 341,500 383,100 437,700 470,500Mechanical 276,200 299,300 322,600 357,900 371,500Other engineers 490,1.'00 540,100 574,100 604,900 626,500

Sea footnotes at and of table.
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Table B-1. Number of employed scientists and engineers by field; 1976-83-Continued

Field Employed in S/E

1976 1978 1980 1982 1983

Total, all fields 2,122,100 2,364,400 2,542,700 2,866,700 3,049,700
Total scientists 843,800 937,500 1,032,800 1,147,500 1,244,000
Physical scientists 154,900 168,200 166,300 210,500 218,400Chemists 108,000 111,500 111,600 142,100 146,500Physicists/astronomers 37,000 40,000 39,000 44,900 45,600Other physical scientists 10,000 16,600 15,700 23,500 26,300
Mathematical cientists 43,800 . 44,000 57,300 68,300 74,800MatiAmaticians 38,800 41,000 46,900 52,800 55,91)0Statisticians 5,000 7,100 10,300 15,500 18,900
Computer specialists 116,000 171,400 196,700 216,100 252,400
Environmental scientists 46,600 56,900 63,100 82,700 90,200Earth scientists 39,600 44,300 50,900 69,900 76,000Oceanographers 3,500 5,700 4,600 3,100 2,600Atmospheric scientists 3,400 6,900 7,700 9,800 11,600
Life scientists 198,200 227,800 267,300 298,000 325,60Biological scientists 128,600 150,600 182,000 210,100 229,300Agricultural scientists 39,100 49,100 58,200 62,300 71,000Medical scientists 30,600 28,100 27,100 25,700 25,300
Psychologists 103,700 107,400 112,500 105,600 109,300
Social scie44sts 180,500 157,800 169,700 166,200 173,200Economists 53,700 52,900 65,500 74,900 81,900Sociologists/

anthropologists 30,000 32,200 40,200 37,800 40,900Other social scientists 96,900 72,700 64,000 53,500 50,300

. See foo?notes at end of table.
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Table 8-1. Number of employed scientists and engineers by field: 1976-83-Continued

Field
Employed in S/E

1976 1978 1980 1982 1983

Total Engineers 1,278,300 1,426,900 1,509,900 1,719,100 1,805,700
Astronautical/

aeronautical 55,700 61,100 65,000 '77,200 80,900
Chemical 76,400 81,900 89,000 101,100 107,800
Civil 182,800 205,200 217,000 243,700 256,600
Electrical/electronic 267,900 327,000 357,400 413,500 444,500Mechanical 272,800 296,500 308,800 334,400 347,100Other engineers 422,700 455,300 472,600 549,200 568,900

NOTE: Detail may not add to total because of rounding
SOURCE: National Science Foundation.
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Table B-2. Employment status of scientists and engineers by field and sax: 1976 and 1983

Field and sax j

Total Labor Force Total Employed Employed in 5/E

1976 4 1983 1976 1983 197 1983 1976
I 1983

Total, .11 fields 2,530,100 3,734,000 2,413,300 3,544,F00 2,331,200 3,465,900 2,122,100 3,049,700Men 2,295,300 3,240,700 2,202,300 3,084,%0 2,131,600 3,026,100 1,947,200 2,695,100Woman 234,800 493,300 211,000 460,000 199,700 439,800 174,900 354,600

Total scientists 1,048,400 1,647,800 996,000 1,567,000 959,500 1,525,900 843,800 1,244,000Man 837,900 1,225,200 807,000 1,173,200 781,300 1,149,300 689,100 948,200Women 210,600 422,600 189,000 393,800 178,200 :76,600 154,700 295,800

Physical scientists 203,900 258,700 194,800 241,900 188,900 2.35,900 154,900 218,400Men 185,400 231,400 177,800 217,500 172,700 212,800 143,600 197,100
Women 18,500 27,400 17,000 24,400 16,200 23,100 11,300 21,300

Chemisf.s 142,500 176,200 136,300 163,300 132,800 158,900 108,000 146,500
Men 127,200 153,900 122,300 143,600 119,100 140,300 98,200 129,300Women 15,300 22,200 14,100 19,700 13,700 18,700 17,200
Physicists/astronomers 48,400 52,000 45,800 49,300 44,300 46,400 37', 000 45,600Men 46,100 48,900 43,800 46,600 42,600 45,800 35,900 43,200
Women 2,300 3,000 2,000 2,700 1,700 2,600 1,100 2,400Other physical scientists 13,000 30,600 12,700 29,300 11,800 28,600 10,000 26,300Men 12,100 28,500 11,800 27,300 10,900 26,700 9,500 24,600Women 900 2,100 900 2,000 800 1,900 400 1,700

Mathematical scientists 55,000 94,200 51,100 88,600 48,600 86,700 43,800 74,800
Men 40,700 61,900 39,000 58,700 37,100 57,700 33,700 48,700Women 14,300 32,300 12,200 29,900 11,500 29,000 10,000 26,100Mathematicians 49,200 72,000 45,800 67,500 43,400 66,000 38,800 55,900Men 36,900 50,000 '35,500 47,400 33,700 46,600 30,500 38,600Women 12,300 22,100 10,300 '0,200 9,700 19,400 8,200 17,300

See footnotes at end table.
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Table B-2. Employment status of scientists and engineers by field and sex: 1976 and 1983-Continued

Field and sex
Total Labor Force Total Employed Employed in S/E

1976 1 1983 1976 1 1983 1976 1 1983 1976 1 1983

Statisticians 5,800 22,200 5,400 21,100 5,200 20,700 5,0u0 18,900Men 3,800 11,900 3,500 11,400 3,400 11,100 3,200 10,200Women 2,000 10,300 1,800 9,700 1,800 9,600 1,800 8,800

Computer specialiTs 125,900 361,200 122,000 352,800 119,000 349,100 116,000 252,400Men 101,600 256,900 100,200 254,200 98,400 251,700 95,100 181,400Wcmen 24,300 104,200 21,800 98,700 20,600 97,400 20,900 71,000

Environmental scientists 58,300 103,900 56,000 97,800 54,800 95,100 46,600 90,200Men 53,800 87,200 52,000 82,500 50,900 80,500 44,000 76,400Women 4,500 16,700 4,000 15,300 3,900 14,600 2,600 13,800Earth scientists 49,600 87,400 47,600 82,400 46,500 80,100 39,600 76,000Men 45,400 72,300 43,900 68,500 42,900 66,800 37,300 63,500Women
Oceanographers

4,200
4,600

15,200
3,200

3,700
4.500

13,900
3,100

3,600
4,400

13,300
2,900

2,400
3,500

12,600
2,61.0Men 4,600 2,800 4,500 2,800 4,400 2,600 3,500 2,300Women (1) 400 (1) 400 (1) 300 (1) 300Atmospheric scientists 4,100 13,300 3,900 12,300 3,800 12,100 3,400 11,600

Men 3,800 12,100 1,600 11,200 3,600 11,000 3,200 10,600Women 300 1,200 300 1,100 300 1,100 200 1,000

Life scientists 230,700 399,800 219,700 377,800 213,500 368,400 198,200 325,600Men ,,,, 191,800 307,900 184,500 293,100 179,600 288,100 167,700 256,400Women 38,900 92,000 35,300 84,700 33,900 80,300 30,500 69,200Biological scientists 151,100 277,500 143,600 261,800 139,400 255,200 128,600 229,300Men 124,000 212,600 119,100 202,300 115,300 199,000 106,200 180,700Women 27,100 64,900 24,600 59,500' 24,100 56,200 22,400 48,600

See footnotes at and of table.
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Table 8-2. Employment status of scientists and engineers by field and sax: 1976 and 1983-Continued

Total Labor Flrce Total Employed Employed in S/E
,

Field and sex

1976 1983 1976 1983 1976 1983 1976 1983
.

Agricultural scientists 44,300 91,600 41,900 86,600 40,700 84,100 39,100 71,000
Men 42,500 72,000 40,300 68,300 39,100 66,700 37,400 56,000.
Women 1,800 19,600 1,700 18,300 1,600 17,400 1,600 15,000
Medicai scientists 35,300 30,800 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 24 100 19,700
Women 9,900 7,500 9,000 6,900 8,200 6,800 6.,n0 5,600

Psychologists 122,500 155,000 118,200 148,200 112,500 143,500 103,700 109,300
Men 81,800 89,500 80,200 86,600 76,900 84,200 71,600 67,300
Women 40,700 65,400 38,000 61,600 35,600 59,300 32,000 42,100

Social scientists 252,200 275,000 234,200 259,800 222,300 247,200 180,500 173,200

Worilapun
182,800
69,400

190,440/
84,600

173,400
60,800

180,600
79,300

165,700
56,600

174,400
72,800

133,200
47,300

120,900
52,300

Economists 70300 124,200 64,300 117,500 62,500 112,500 53,700 81,900
Men 60,500 99,200 56,400 94,100 54,600 90,900 46,300 65,300
Women 9,800 24,900 8,000 23,400 8,000 21,600 7,400 16,600
Sociologists/
anthropologists 41,600 68,700 39,400 65,308 33,900 62,200 30,000 40,900
Mkn 26,100 37,600 25,400 35,788 22,500 34,800 19,700 23.600
Wdmen 15,500 31,100 13,900 29,600 11,400 27,400 10,300 17,300
Other social scientists 140,300 82,200 130,500 77,100 125,900 72,500 96900 50,300
Men 96,200 53,600 91,500 50,800 88,700 48,700 67,200 31,900
Women 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 1,940,000 1,278,300 1,805,700
Men 1,457,500 2,015,600, 1,395r300 1,911,400 1,350,300 1,876,700 1,258,100 1,746,900
Women 24,200 70,700 22,000 66,200 21,400 63,300 20,200 58,800

Astronautical/
aeronautical 62,300 91,300 59,200 86,300 56,800 84,700 55,700 80,900
Man 61,508 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 footnotes at and of table.
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Table 1!12. Employment status of scientists and nginears by field and sex: 1976 and 1983-Continued

\
-,

Field and sex
Total Labor Force Total Employed Employed in S/E

I "
/7 6 -1 1983 1976 1983 1976 1983 1976 1983

Chemical
Men
Women

Civil
Men
Women

Electrical /else
Men
Women

Mechanical
Men
Women

Other engineers
Mem'
Woman

ronics

83,900
8!,000
3,000

201,800
195,900
6,000

295,600
293,200

2,400
297,800
295,400
2,500

540,100
530,600
9,500

127,500
118,600
8,900

292,100
285,800

6,300
496,900
486,300
10,600

403,500
597,500-

6,0006,000
675,000
637,800
37,200

79,300
76,600
2,800

193,500
187,600
5,800

288,100
286,500

1,600
288,500
286,200

2,300
508,800
499,700

9,100

118,400 77,500 114,900 76,400 107,800
110,700 75,000 107,600 73,700 100,900
7,700 2,500 7,300 2,500 6,900

277,200 188,200 271,800 182,800 256,600
271,400 182,800 266,300 178,100 251,200

5,900 5,400 5,500 4,800 5,400
476,400 283,000 470,500 267,900 444,500
466,400 281,400 461,100 266,500 436,100

9,900 1,600 9,400 1,400 8,400
379,300 276,200 371,500 272,800 347,100
373,600 273,900 366,000 270,600 342,000
5,700 2,300 5,400 2,200 5,100

639,900 490,000 626,500 422,700 568,900
601+,600 480,900 592,600 414,200 537,400
35,300 9,100 33,900 8,500 31,50.0

(1) Too few cases to estimate.

NaTE: Detail may not add to total because of rounding
MACE: National Science Foundation.
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Table B-3. Employment status of scientists and engineers by field and race: 1976 and 1983

Total Labor Force Total Employed I Employed in S/E
Field and race

1976 1983 1976 1983 1976 1983 1976 1983

Total, all fields
White
Black
Asian
Other

2,530,100
2,328,100

42,000
109,900
50,100

3,734,000
3,426,700

88,800
155,700
62,800

2,413,300
2,215,200

40,500
108,300
49,400

3,544,500
3,247,900

86,600
150,200
59,900

2,331,200
2,141,900

38,100
106,600
44,600

3,465,900
3,180,080

82,800
145,300
57,800

2,122,100
1,949,700

34,900
98,510
38,900

3,049,700
2,800,300

67,900
132,200
49,300

Total scientists 1,048,400 1 647,800 996,000 1,567,000 959,500 1,525,900 . 843,800 1,244,000
White 954,40:' i,511,100 904,400 1,436,500 870,900 1,401,000 764,200 1,144,500
Black 24,000 51,000 22,600 49,500 21,400 47,400 19,400 35,200
Asian 49,705 57,300 49,200 54,500 48,500 52,400 43,100 44,500
Other 20,400 28,400 19,700 26,500 18,700 25,080 17,100 19,700

Physical ,c-ientitts 203,900 258,700 194,800 241,900 188,900 235,900 154,900 218,400
White 186,100 241,400 177,700 226,200 172,400 221,000 141.200 205,3013
Black 3,400 4,300 3,400 3,900' 3,200 3,700 2,400 3,000
Asian 8,200 9,700 8,000 9,000 7,600 8,500 6,400 7,800
Other 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
White 130,200 163; 100 124,500 151,500 121,200 147,800 95,700 136,800

. Black 2,800 3,600 2,800 3,200 2,800 3,100 2,100 2,6.00
Asian 7,100 7,500 7,000 6,900 6,800 6,500 5,600 5,00
Other 2,300 2,000 2,000 1,600 2,000 1,600 1,600 1,400

Physicists/astronomers 48,400 52,000 45,800 49,300 44,300 48,400 37,000 45,600
While 44,000 4?9,200 41,700 46,700 40,500 46,000 33,400 43,400
Blazk 500 500 500 500 300 600 200 200
Asian 700 1,400 700 1,400 600 1,A00 600 1,400
Other -- 3,200 800 2,900 700 2,900 600 2,700 600

Other physical scientists 13,000 30,600 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 and of table.
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Table B-3. Employment status of scientists and engineers by field and race: 1976 and 1983-Continued

Field and race
Total Labor Force

i

Total Employed Employed in 5/E

1976
1

I 1983
i

1976 I

I

,

1983 1976 1983 1976
1

I

I

1983

Mathematical scientists
White
Black
Asian
Other

Mathematicians
White
Slack
Asian
Other

Statisticians
White
Black
Asian
Other

Computer specialis;:s
White
Black
Asian
Other

Environmental scientists
White
Black
Asian
Other
Earth scientists
White
Black
Asian
Other

See footnotes at end of table.

72

55,000 94,200 51,100 83,600 48,600 86,700 43,800 74,800
50,400 85,700 46,800 80,600 44,200 79,000 39,400 67,600
2,700 4,100 2,600 4,000 2,600 3,900 2,500 3,700
1,700 3,500 1,600 3,100 1,600 3,100 2,800

200 900 200 800 200 800
,.1,600

200 700
49,200 72,000 45,800 67,500 43,400 66,000 38,800 55,900
45,300 65,700 42,100 61,500 39,700 60,300 35,200 50,400
2,500 2,900 2,300 2,800 2,300 2,600 2,200 2,600
1,200 2,600 1,200' 2,500 1,200 2,400 1,200 2,200

200 800 200 700 200 700 200 700
5,800 22206 5,400 21,100 5,200 20,700 5,000 18,900
5,000 20,000 4,700 19,100 4,500 18,700 4,300 17,200

300 i,200 200 1,200 200 1,200 200 1,100
500 900 41) 0 700 400. 700 400 600

4
(1) 100 (1) 100 (1) 100 (1) (1)

125,900 361,200' 122,000 352,800 119,000 349,100 116,000 252,400
116,800 326,700 113,100 319,100 110,700 315,900 108,000 227,500
2,300 12,100 2,200 11,900 1,600 11,700 1,500 8,200
4,0n0 16,500 4 000 16,300 4,000 16,000 3,900 12,700
2,700 5,800 2,700 5,600 2,700 5,500 2,600 4,000

58,300 103,900 56,000 A7,800 54,800 95,100 46,600 90,200
51,606 96,900 49,300 91,200 48,300 88,700 40,700 84,000
2,100 700 2,100 700 2,000 600 1,800 400
3,403 ^ 4,000 3,400 3,800 3,200 3,700 2,900 3,700
1,200 ' 2,300 1,200 2,100 1,200 2,100 1,200 2,100

49,600 87,400 47,6400 82,400 46,500 80,100 39,600 76,000
45,300 81,800 43,/300 76,900 42,400 .74,900 35,800 71,000

200 600 200 600 , 200 . 600 200 400
2,900 3,000 2,900 3,000 2,700 '3,000 2,500 2,900
1,200 2,000 1,200 10,00 1,200 1,700 1

4
200 1,700
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Table 8-3. Employment status of scientists and engineers by field and race: 1976 and 1983-Continued
6

Field and race
Total

1976 1983

Labor Force

1976
1 1983

Total Employed Employed in S/E

1976 1983

Oceanographers 4,600 3,200 4,500 3,100 4,400 2,900
White 2,700 2,900 2,600 2,900 2,600 2,600
Black 1,800 100 1,800 (1) 1,800 (1)
Asian 100 100 100 100 100 100

.Other (1) 200 (1) 200 (1) 200
Atmospheric scientists 4,100 13,300 k3,900 12,300 3,800 12,100
White 3,600 12,200 3,400 11,400 3,400 11,200
Black (1) 100 (1) 100 (1) 100
Asian 400 900 400 700 400 700
Other (1) 100 (1) 100 (1) 100

Life scientists 230,700 399,800 219,700 377,800 213,500 368,400
White 217,500 385,700 206,900 355,000 200,700 346,100
Black 4,900 9,500 4,900 (9,200 4,900 9,000
Asian 5,600 9,200 5,400 8,600 5,300 8,400
Other 2,600 5,400 2,500 5,000 2,500 4,800

Biological scientists 151,100 277,500 143,600 261,800 139,400 255,200
White 142,400 260,300 135,00 245,400 131,000 239,100
Black 3,000 7,600 3,000 7,300 3,000 7,300
Asian 3,900 6,000 3,700 5,600 3,700 5,500
Other 1,700 3,600 1,700 '3,500 1,700 3,300

Agricultural scientists 44,300 91,600 41,900 6,600 40,700 84,100
White 42,300 86,700 40,000 38,800 79,800
Black 500 1,500 500

c!!2,100
1,500 500 1,400

Asian 9010 2,000 900 1,900 900 . 1,800
Other 600 1,300 500 1,100 500 1,100

Medical scientists 35,300 30,800 34,100 29,400 33,300 29,1a°
White 32,700 28,700 31,7.00 27,500 30,900 27,200
Black 1,400 400 1,400 400 1,400 400
Asian 700 1,200 700 , 1,100 700 1,100
Other 300 400 300 400 300 400

See footnotes at end of table.

,

1976 1983

3,500 2,600
1,800 2,300
1,600' (1)

100 100
(1) 200

3,400 11,600
3,000 10,700

(1) 100
400 700
(1) 100

198,200 325,600
186,100 306,200
4,700 8,500
5,300 7,000
2,000 3,900

128,600 229,300
120,700 214,800
2,900 6,800
3,700' 5,000
1,200 2,600

39,100 71,000
37,200 67,800

400' 1,300
900 1,000
500 900

30,600 25,300
28,200 23,600
1,400 400
600 1,000
300 400
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Table 8-3. Employment status of scientists and engineers by field and race: 1976 and 1983-Continued

Total Labor Force Total Employed Employed in S/EField and race

1976 1983 1976 1983 1976 1983 1976 1983

Psychologists 122,500 155,000 118,200 148,200 112,500 143,500 103,700 109,300White 114,100 145,600 109,800 139,400 105,100 135,100 97,100 104,200Black 3,800 5,200 3,800 5,100 3,800 4,700 3,700 2,500Asian 1,000 1,700 1,000 1,400 ,,000 1,400 700 1,200Other 3,600 2,500 3,600 2,300 2,600 2,200 2,100 1,500

Social scientists 232,200 275,000 234,200 259,800 222,300 247-.200 180,500 173,200White 217,800 239,000 200,800 225,100 189,400 215,300 151,600 149,700Black 4,700 15,000 3,700 14,700 3,300 13,700 ' 2,900 8,900Asian 25,900 12,700 25,800 12,100 25,800 11,300 22,100 9,400Other 3,800 8,300 3,800 7,900 3,800 7,000 3,800 5,200Economists 70,300 124,200 64,300 117,500 62,500 112,500 53,700 81,900White 62,300 109,200 56,300 103,000 54,500 99,200 46,000 70,300Black 800 3,200 800 3,200 800 3,000 700 2,400Asian 6,700 8,500 6,700 0,"10 6,700 7,500 6,600 6,600Other 500 3,300 500 3, 10U 500 2,800 500 2,600Sociologists/
anthropologists 41,600 68,700 39,400 65,300 33,900 62,200 30,000 40',900White 37,900 57,600 35,700 54,700 30,200 52,500 26,200 35,300Black 500 6,300 500 6,000 500 5,900 400. 2,900Asian 1,100 1,900 1,100 1,900 1,100 1,800 1,200 1,500Other 2,000 2,800 2,000 2,600 2,000 1,900 2,000 1,200Other social scientists 140,300 82,200 130,500 77,100 125,900 72,500 96,900 50,300White 117,700 72,200 108,800 67,300 104,700 63,700 79,500 44,100
Black 3,400 5,500 2,400 5,500 2,000 4,700 1,800 3,600Asian 18,000 2,300 18,000 2,100 18,000 1,900 14,400 1,300Other 1,200 2,200 1,200 2,200 1,200 2,200 1,200 1,400

Total Engineers 1,481,700 2,086,200 1,417,300 1,977,500 1,371,700 1,940,000 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 1,655,800Black 18,100 37,800 17,800 37,100 16,700 35,400 15,50V 32,700Asian
Other

60,200
29,700

98,400
34,(00

59,100
29,700

95,700
33,400

58,100
25,900

92,900
32,800

55,400
21,9ao

87.600
29,600

See footnotes at end of table.
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Table B-3. Employment status of scientists and engineers by field and race: 1'"76 and 1983-Continued

1

Field and race
Total

I

Labor Force Total Employed

---]

Employed in S/E

1976 1983 1976 1983 1976 1983 1976 I 1983

Astronautical/
aeronautical 62,300 91,300 59,200 86,300 56,800 84,700 55,700 80,900
White 59,700 85,800 56,500 80,800 54,100 79,500 52,900 76,000
Black 300 1,400 300 1,400 300 1,400 300 1,300
Asian 1,600 3,000 1,600 2,900 1,600 2,800 1,600 2,800
Other 700 1,100 700 1,100 700 1,100 700 800

Chemical 83,900 127,500 79,300 118,400 77,500 114,900 76,400 107,800
White 78,200 114,600 73,600 106,300 72,200 103,500 71,100 97,100
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 2,400 8,600 2,400 8,100
Other 1,400 2,100 1,400 " 1,900 1,400 1,700 1,400 1,600

Civil 201,800 292,100 193,500 277,200 188,200 271,800 182,800 256,600
White 177,400 262,100 169,300 248,100 165,700 243,400 162,500 230,100
Black 1,700 4,500 1,600 4,400 1,600 4,200 1,600 4,100
Asian 15,100 19,300 14,800 18,600 14,800 18,200 14,800 17,000
Other 7,700 6,300 7,700 6,200 6,100 6,000 3,700 5,400

Electrical/electronics 295,600 496,900 288,100 476,400 283,000 470,500 267,900 444,5LO
White 274,800 449,400 267,600 430,200 262,500 425,200 248,800 401,60,
Black 3,100 1-2,600 2,90' 12,200 2,900 11,700 2,600 10,60()
Asian 14,000 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 277,600 375,700 268,900 352,100 258,700 345,400 255,300 322,600
Black 2,400 4,200 2,400 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 7,400 6,100 7,400 5,800 5,500 5,700 5,500 5,500

Other engineers 540,100 675,000 508,800 639,900 490,000 626,500 422,700 568,900
White 506,1U4 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
Other 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-arse of rounding
SOURCE: National Science Foundation.
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Table 8-4. Employment status of Hispanic scientists and engineers
by field: 1983

Field
i

i

i

1

Total 'Labor force
,

,

Total
employed

1

Employed in
S/E

Total, all fields 79,500 76,200 74,100 61,800

Total scientists 33,300 31,200 30,100 21,900

Physical scientists
Chemists

4,500
2,800

3,900
2,400

3,700
2,300

3,1701k.
2,000

Physicists/astronomers 1,200 900 900 700
Other physical scientists 600 600 600 400

Mathematical scientists 1,700 1,600 1,600 1,400
Mathematicians '1,100 1,000 1,000 900
Statisticians 600 600 600 500

Computer specialists 5,400 5,300 5,300 3,800

Environmental scientists 1,600 1,500 1,500 1,400
Earth scientists 1,400 1,300 1,300 1,200
Oceanographers (1) (1) (1) (1)
Atmospheric scientists 200 100 100 100

Icife scientists 8,200 7,600 7,300 5,700
Biological scientists 5,200 5,000 4,700 3,800
Agricultural scientists 2,100 1,800 1,800 1,300
Medical scientists 900 900 900 600

Psychologists 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
50ciologists/anthropologists 3,500 3,400 3,200 1,500
Other social scientists 2,800 2,600 2,600 1,800

Sae footnotes at end of table.
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Table 8-4. Employment statue of Hispanic sciantiets and engineers
by field: I983-Continued

Field Total Labor force Total
employed

Employed in
5/E

Total engineers 46,200 45,000. 44,100 39,900
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 ZOO
Petroleum 1,000 900 900 800
Other engineers 9,800 9,700 9,600 8,400

Cl) Toe few cases to estimate.

NOTE: Detail may not add to total because of rounding.
SOURCE: National Science Foundation.
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Table 8-5. Employment status of doctoral scientists and engineers by field and sex: 1973, 1981, and 1983

Field and sex 1

1

1

Total, all fields
Men
Women

Total scientists
Men
Women

Physical scientists
Men
Women

Chemists
Men
Women
Physicists/Pstronomers
,Men
komen

\
Mathematical scientists
Men
Women

Sae footnotes at end of table.

82

co

Total Labor force

1973
1

1 1981
1

1

1 1983 1973
1

1 1981 1983

238,800 364,200 395,000 224,300 346,600 373,000
218,000 318,400 340,500 205,800 304,700 322,900
20,800 45,700 54,600 18,500 42,000 50,100

201,503 305,800 331,200 188,200 289,500 311,200
180,900 260,900 277,800 169,90] 248,300 262,200
20,700 44,900 53,400 18,300 41,200 49,000

53,100 67,600 69,600 49,800 63,600 64,801.1
50,500 63,300 64,800 47,600 59,800 60,500
2,600 4,300 ;4,800 2,300 3,800 4,300

34,060 45,300 45,600 31,700 42,200 41,900
32,000 41,700 41,600 29,900 39,000 38,300
2,000 3,700 4,000 1,800 3,200 3,600
19,100 22,300. 24,080 18,100 21,400 22,900
18,500 21,600 23,200 17,700 20,700 22,200

500 730 8t)0 500 600
, 700

13,100 6,500 17,400 12,400 15,700 16,500
12,100 15,000 1th,800 11,500 14,300 15,100
1,000 1,500 1,600 800 1,300 1,400
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Table B-5. Employment status of doctoral scientists and engineers by field and sex: 1973, 1981, and 1983-Continued

I

1

Field and sax I

Total
1

I

I

Labor force

I

I

J

1973
I I

I 1981
I

I

1983
I

I 1973
1

I I

I 1981
I

I I

1983

Mathamaticans 11,600

___I

13,800 14,500 10,900 13,100 13,700
Men 10,700 12,700 13,200 10,100 12,100 12,600
Women 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 2,300 2,600 1,400 2,300 2,500
Women 100 300 300 100 300 300

Computer specialists 2,800 9,100 12,300 2,700 9,100 12,200
Men 2,700 8,400 11,000 2,600 8,400 10,900
Women 100 700 1,300 100 700 1,300

Environmental scientists 10,900 16,400 17,100 10,400 16,000 16,600
Men 10,600 15,500 16,2u0 10,200 15,100 15,600
Woman 300 900 1,000 300 900 900
Earth scientists 9,100 12,400 13,100 8,700 12,100 12,600
Men 8,800 11,800 12,400 8,400 11,500 11,900
Women 200 600 700 200 600 700
Ocearographers 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
Women (1) 200 200 ;1) 200 200
Atmospheric scientists 700 2,200 2,300 600 2,100 2,200
Mon 600 2,100 2,20.0 600 2,000 2,100
Women (1) 100 100 (1) 100 100

See footmot,as at end of table.
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Table 8-5. Employment status of doctoral scientists and engineers by field and sex: 1973, 1981, and 1983-Continued

Field and sex
Total Labor force

1973
1 I

I 1981 j

I I

1983 1973 I 1981 I

-

1983

Life scientists 62,100 91,900 101,400 57,800 86,000 94,000
Men 54,400 76,600 82,900 51,000 72,200 77,300
Women 7,700 15,330 18,500 6,700 13,800 16,700
Biological scientists 40,600 54,4G0 60,900 37,700 50,500 56,200
Men 34,400 43,700 48,400 32,300 41,100 45,100
Women 6,200 10,600 12,500 5,500 9,400 1i,1U0
Agricultural scientists 10,000 14,700 16,000 9,300 13,600 14,700
Men 9,800 14,300 15,200 9,100 13,200 14,000
Women 200 500 800 /00 400 700

Medical scientists 11,500 22,800 24,500 10,800 21,900 23,200
Men 10,200 18,600 19,200 9,600 17,900 18,200
Women 1,300 4,200 5,300 1,100 4,000 5,000

Psychologists 27,100 45,000 49,700 25,200 43,300 47,200
Men 21,500 32,400 34,800 20,200 31.400 33,300
Women 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
Men 29,100 49,600 52,400 26,800 47,100 49,600
Women 3,400 9,600 11,300 3,100 8,800 10,400
Economists 10,800 17,100 18,100 9,800 16,000 17,000
Men 10,200 15,700 16,500 9,200 14,800 15,600
Women 600 1,400 1,60 500 1,200 1,400

See footnotes at and of table.
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Table 8-5. Employment status of doctoral scientists and engineers by field and sex= 1973, 1981, and 1983-Continued

r
Total

I Labor forceField and SQX
1

1 1 1
11973 1 1981 1 1983 1 1P73 1 1981'
I 1983

I 1 I I 1

Sociologists/Arthropologists 7,200 11,900 13,400 6,700 11,200 12,400Men 5,800 8,700 9,500 5,400 8,100 8,700Women 1,400 3,300 4,000 1,300 3,100 3,600Other social scientists 14,500 30,200 32,200 13,400 28,700 30,600Men 13,100 25,200 26,500 12,100 24,200 25,200Woman 1,400
. 5,000 5,700 1,300 4,600 5,400

Total engineers 37,300 58,400 63,800 36,100 57,100 61,800Men 37,100 57,600 b2,700 36,000 56,300 60,700Women 200 800 1,100 200 600 1,100Aeronautical/astronautical 1,700 2,500 3,700 1,700 2,500 3,700
, Men 1,700 2,500 3,700 1,730 2,500 3,600Women (1) (1) 100 (1) (1) 100Chemical 4,800 7,600 7,700 4,500 7,200 7,200Men 4,800 7,600 7,600 4,500 7,100 7,100Women (1) 100 100 ti) 100 100Civil 3,200 6,200 5,500 3,100 6,100 5,300Men 3,200 6,100 5,400 3,100 6,000 5,200Women (1) 100 101 (1) 100 100Electrical/electronics 7,300 10,800 13,100 7,100 10,600 12,700Men 7,300 10,700 12,800 7,100 10,500 12;500WoMen (1) 100 200 (1) 100 200

See foc ,otes at and of table.

8S 89



Table B-5. Employment status of doctoral scientists :aid engineers by field and sax: 1973, 1981, and 1983-Continued

Field and sex
Total Labor force

1

1973 $

i

1981
i

1983 1973
1 1981 1983

1 1 I

Mechanical 3,400 5,600 5,900 3,300 5,400 5,700
Men 3,400 5,500 5,900 3,300 5,300 5,600
Women (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 1,300 2,000 2,300
Women (1) (1) (1) (1) (1) (I)
Other engineers 15,600 23,600 25,500 15,100 '23,300 24,900
Men 15,600 23,200 25,000 15,100 22,900 24,400
Woman 100 400 500 100 400 500

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

1

Field and sex

1

I

I

I 1973
J

Total, all fields 220,300
Men 203,400
Women 16,900

Total scientists 184,600
Men 167,800
Women 16,800

Physical scientists 48,500
Men 46,600
Women 1,900

Chemists 30,800
Men 29,300
Women 1,500
Phy4icists/AstronoMers 17,800
Men 17,300
Women 40U

Mathematical scientists 12,100
Men 11,400
Women 800

Seta footnotes at and of table.

Employed
i

I

I

Employed in S/E

1981
1

I 1983
I

1

1 1973
1

1

1 1981
t

1

1 1983
1

344,000 369,300 208,300 314,500 327,400
303,000 320,500 192,600 277,800 284,900
41,000 48,800 15,700 36,800 42,500

286,900 307,800 173,800 261,400 271,200
246,700 260,000 158,300 225,400 229,700
40,200 47,800 15,500 36,000 41,500

63,100 64,000 45,100 57,100 56,300
59,300 59,800 43,400 53,800 52,700
3,800 4,200 1.700 3,300 3,600

41,900 41,300 28,300 38,000 36,900
38,800 37,800 27,000 35,300 33,900
3,200 3,500 1,300 2,800 3,000

21,200 22,700 16,800 19,000 19,400
20,600 22,000 16,400 18,500 .58,800

600 700 400 500 600

15,600 16,400 11,800 14,100 14,300
14,300 15,000 11,100 12,900 13,100
1,300 1,400 700 1,200 1,200
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Table B-5. Employment status of doctoral scientists and engineers by field and sax: 1973, 1981. and 1983-Continued

I

I

Field and sex 1

Employed Employed in SiE

I

I

I

1973
I 1

1 1981 1

i 1

1983 1973
I -1-
1 1981 1

1983

Mathematicans 10,700 13,000 13,600 10,400 11,700 11,700

Men 10,000 12,000 12,500 9,700 10,800 10,800

Women 700 1,000 1,100 700 900 900
Statisticians 1,500 2,500 2,800 1,400 2,400 2,600
Men 1,400 -2,300 2,500 1,400 2,100 2,300
Women 100 300 301) 100 300 300

Computer specialists 2,700 9,100 12,200 2,700 9,000 12,000

Men
Women

2,600
100

8,400
700

10,900
1,300

2,600
100

8,300
700

10,700
1,300

Envirorimental scientists 10,300 15,900 16,500 10,100 15,300 15,700

Men 10,100 15,100 15,600 9,900 14.500 14,800
Women 300 900 900 300 800 900

Earth scientists 8,600 12,000 12,500 8,400 11,500 11,900

Men 8,300 11,400 11,900 8,200 10,900 11,330

Women 200 600 600 200 500 600

Oceanoqraphu.s 1,100 1,800 1,700 1,100 1,700 1,700

Men 1,100 1,600 1,600 1,100 1,600 1,500

Women (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
Women (1) 100 100 (1) 100 100

See footnotes at end of table.
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Table 8-5. Employment status of doctorat scientists and engineers by field and sox= 1973, 1981, and 1983-Continued

Field and sex
Employed

1973 1981 1983 1973

Life scientists
Man
Woman
Biological scientists
Men
Woman
Agricultural scientists
Man
Women
Medical scientists
Men
Woman

Psychologists
Man
Women

Social scientists
Men
Women
Economists
Man
Woman

56,700
50,600
6,100

36,800
31,900
4,900
9,200
9,100

100
10,700
9,600
1,100

24,800
20,000
4,800

29,400
26,500
2,900
9,700
9,200

500

84,900
71,600
13,300
49,600
40,600
9,000

1.1,500
13,100

400
21,800
17,800
3,900

42,800
31,100
11,700

55,500
47,000
8,600
16,000
14,800
1,200

92,800
76,600
16,200
55,200
44,600
10,600
14,500
13,900

700
23,100
18,100
4,900

46,600
33,000
13,700

59,300
49,300
10,100
17,000.
15,500
1,400

54,800
49,000
5,800
35,400
30,800
4,600
8,900
8,800

100
10,400
9,400
1,000

23,500
19,000
4,500

25,900
23,400
2,500
8,300
7,900

400

Sea footnotes at and of table.
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Employed in S/E

1981 1983

85,900
21: 73ge 71,000

14,90012,500
46,700
38,500

50,500
40,900

8,300
12,600 13,211

12,80012,300
300 600

22,000
INS:3 17,300
3,800 4,700

39,400 41,700
28,700 TAN10,600

45,800
2;;NS38,900

6,900
173:41

iiiiiH 11,2104
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Table 8-5. Employment status of doctoral scientists and engineers by field and sax: 1973, 1981, and 1983-Continued

Field and sex
Employed

1973 1981 1983

Sociologists/Anthropologists 6,500 11,000 12,100
Men 5,300 8,100 8,600
Woman 1,200 2,900 3,500
Other social scientists 13,200 28,500 30,300
Man t2,000 24,100 25,200
Women 1,200 4,400 5,100.

Total engineers 35,800 57,000 61,500
Man 35,600 56,300 60,500
Women 100 800 1:100
Aeronautical/astronautical 1,700 2,500 3,700
Men 1,700 2,500 3,600
Woman (1) (1) 100

Chemical 4,500 7,100 7,000
Man 4,500 7,100 6,900
Women (1) 100 100

Civil 3,100 6,100 5,300
Mars 3,100 6,000 5,200
Women (1) 100 100
Electrical/electronics 7,100 10,600 12,700
Men 7,000 10,500 12,500
Woman (1) 100 200

Sae footnotes at and of table.

1

Employed in S/E

1973 1981 1983

6,000 9,100 9,500
4,900 6,600 6,800
1,100 2,500 2,700

11,500 23,500 22,400
10,500 20,100 18,900
1,000 3,400 3,600

34,400 53,200 56,200
34,300 52,400 55,200

100 700 1,000
1,600 2,200 3,400
1,600 2,200 3,300

(1) (1) 100
4,200 6,400 6,100
4,200 6,300 6,000

(1) 100 100
3,000 5,500 5,000
3,000 5,400 4,900

(1) 100 100
6,800 10,000 11,400
6,800 9,900 11,200

(1) 100 200



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

Field and sex

1973

Employed

1981 1983 1 1973

Employed in S/E

I
1981 1983

Mechanical 3,300 5,400 5,700 3,100 5,000 3,100Men 3,300 5,300 5,600 3,100 4,900 5,100Women (1) Cl) 100 (1) (1) 100Nuclear 1,300 2,100 2,300 1,200 2,000 2,200Men 1,300 2,000 2,300 1,200 2,000 2,200Women (1) (1) (1) (1) (1) (1)Other engineers 15,000 23,200 24,900 14,500 22,000 23,000Men 14,900 22,800 24,400 14,400 21,700 22,500Roman 100 400 500 100 400 500

(1) Too few cases to estimate.

NOTE: Detail may not add to total because of roundingSOURCE: National Science Foundation.
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Table 8-6. Employment status of doctoral scientists and engineers by field and race: 1973, 1981, and 1983

Field and race
Total

I Labor force

1973, 1981 1983 1973 1981 1983

Total, all fields 238,800 364,200 395,000 224,300 346,660 373,000White 218,600 327,200 352,300 205,800 310,900 331,600Black 2,200 4,500 5,300 2,100 4,300 5,000Asian 10,500 28,300 30,900 10,600 27,600 30,100Other (1) 7,100 4,200 6,600 5,900 3,900 6,300
Total scientists 201,500 305,800 331,200 188,200 289,500 311,200White 185,500 278,900 300,600 173,600 263,700 281,700Black 2,100 4,200 4,900 2,000 4,000 4,600Asian 7,800 19,100 20,100 7,600 18,600 19,500Other (1) 6,200 3,600 5,600 5,000 3,300 5,300
Physical scientists 53,100 67,600 69,600 49,800 63,600 64,800White 48,200 60,400 61,800 45,300 56,500 57,200Mack 500 600 800 500 600 700Asian 2,600 5,900 5,900 2,500 5,800 5,800Other (1) 1,800 700 1,200 1,500 600 1,10CChemists 34,000 45,300 45,600 31,700 42,200 41,900White 31,000 40,500 40,400 28,900 37,600 36,800Black 400 400 500, 400 400 400Asian 1,600 3,900 4,000 1,500 3,900 3,900Other (1) 1,000 500 700 800 400 700Physicists/Astronomers 19,100 22,300 24,000 18,100 21,400 22,900White 17,200 19,900 21,400 16,400 19,000 20,400Black 100 200 300 100 200 300Asian 1,000 2,000 1,900 1,000 1,900 1,900Other (1) 800 200 400 700 200 400
Mathematical scientists 13,100 16,500 17,400 12,400 15,700 16,500White 11,900 14,700 15,500 11,300 14,000 14,600Black 109 200 200 100 200 200Asian 600 1,200 1,400 600 1;200 1,400Other (1) 400 400 300 400 300 300

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

Field and race
Total Labor force

Mathematicans
White
Black

11,600
10,500

100

13,800
12,400

200

14,500
13,000

200

10,900
9,900

100

13,100
11,800

200

13,700
12,300

200
Asian
Other (1)

Statisticians
White

500
400

1,500
1,400

900
300

2,600
2,300

1,000
300

2,900
2,400

500
300

1,500
1,400

900
300

2,600
2,200

1,000
200

2,800
2,300

Black (2) (2) (2) (2) (2) (2)
Asian 100 300 400 100 300 400
Other (1) (2) 100 (2) C2) 100 (2)

Computer specialists 2,800 9,100 12,300 2,700 9,100 12,200
White 2,600 8,100 11,100 2,500 8,000 11,000
Black (2) (2) (2) (2) (2) (2)
Asian 100 900 1,000 100 900 900
Other (1) (2) 100 200 (2) 100 200

Environmental scientists 10,900 16,400 17,100 10,400 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 (2) (2) (2) (2) (2) (2)
Asian 300 500 600 300 500 600
Other Cl) 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
Other (1) 100 (2) (2) 100 (2) (2)

Atmospheric scientists 700 2,200 2,300 600 2,100 2,200
White 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 Cl) (2) (2) (2) (2) (2) (2)

See footnotes at and of table.
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Table 8-6. Employment status of doctoral scientists and engineers by field and race: 1973, 1981, and 1983-1ontinued

Field and race

1973 1981 1983 1973 1981 1983

Life scientists 62,100 91,900 101,400 57,800 86,000 94,000White 57,200 83,400 - 91,300 53,300 77,900 84,400Black 700 1,100 1,200 600 1,000 1,200Asian 2,800 6,600 7,200 2,700 6,300 6,900Other (1) 1,500 800 1,700 1,10C 700 1,600Biological scientists 40,600 54,400 60,900 37,700 50,500 56,200White 37,100 49,100 54,700 34,700 45,500 50,300Black 500 700 700 500 600 700Asian 1,800 4,200 4,500 1,700 4,000 4,300Other (1) 1,100 500 1,000 800 400 900Agricultural scientists 10,000 14,700 16,000 9,300 13,600 14,700White 9,500 13,800 14,800 8,900 12,800 13,500Black (2) 100 100 (2) 100 100Asian 300 700 900 300 700 800Other (1) 200 100 200 100
. 100 200Medical scientists 11,500 22,800 24,500 10,800 21,900 23,200White 10,600 20,500 21,800 9,800 19,600 20,600Black 100 300 500 100 3%00 400700 1,700 1,800 700 1,600 1,700Other (1) 200 300 500 200 300 400

Psychologists 27,100 45,000 49,700 25,200 43,300 47,200White 25,600 43,P00 47,200 23,900 41,400 44,700Black 300 800 1,000 300 800 1,000Asian 200 600 700 200 600 700Other (1) 1,000 500 900 800 500 800
Social scientists 32,500 59,200 63,700 29,900 56,000 60,000White 29,800 53,700 57,600 27,400 50,800 54,100Black 400 1,400 1,600 400 1,300 1,500Asian 1,200 3,200 3,300 1,100 3,000 3,200Other (1) 1,100 900 1,300 900 800 1,200Economists 10,800 17,100 18,100 9,800 16,000 17,000White 9,800 15,400 16,100 8,900 14,400 15,100Black 100 300 300 100 200 300Asian 500 1,200 1,300 500 1,200 1,300Other (1) 300 200 400 300 100 400

Sao footnotes at and of table.
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Table 3-6. Employment status of doctoral scientists and,engineers by field and race: 1973, 1981, and 1983-Continued

Field and race
Total Labor force

19i3 1981 1983 1973 1981 1983

Sociologists/Anthropologists 7,200 11,900 13,400 6,700 11,200 12,400
White 6,700 11,000 12,300 6,200 10,400 11,300
Black 100 300 400 100 300 400
Asian 200 400 500, 200 400 400
Other (1) 300 200 200 200 200 200

Othil,- social scientists 14,500 30,200 32,200 13,400 28,700 30,600
White 13,400 27,300 29,300 12,400 26,000 27,700
Black 200 80,0 800 200 800 800
Asian 500 1,500 1,500 500 1,400 1,400
Other (1) 500 500 700 400 500. 700

Total angineers 37,300 58,400 63,-10 36,100 57,100 61,800
White 33,200 48,300 51,1100 32,100 47,200 49,900
Black 100 300 400 100 300 400
Asian 3.000 9,200 10,830 3,000 9,000 10,500
Other (1) 1,000 600 900 900 600 900

Aeronautical/astronautical 1,700 2,500 3,700 1,700 2,500 3,700
White 1,500 2,300 3,200 1,500 2,200 3,100
Black (2) (2) (2) (2) (2) (2)
Asian 100 300 500 100 300 500
Other (1) 100 (2) 100 100 (2) 100

Chemical 4,800 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)
Psian 400 1,600 1,700 400 1,600 1,600
Other (1) 100 (2) 100 100 (2) 100

Civil 3,200 6,200 5,500 3,11,0 6,100 5,300
White 2,600 4,900 4,4C0 2,500 4,800 4,200
Black (2) (2) (2, (2) (2) (2)
Asian 500 1,200 1,100 500 1,2110 1,100
Other (I) 100 100 (2) 100 100 (2)

Electrical/electronics 7,300 10,800 .13,100 7,10G 10,600 12,700
White 6,500 9,100 10,600 6,400 8,900 10,300
Black , (2) (2) 100 (2) (2) 100
Asian 500 1,614 2,200 500 1,600 2,100
Other (1) 300 100 200 200 100 200

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

Field and race
Total Labor force

1973 1981 1983 1973 1981 1983

Mechanical 3,400 5,600 5,900 3,300 5,400White 3,000 4,500 4,600 2,900 4,300

!,7420!

Black (2) (2) 100 (2) (2) 100Asian 400 1,000 1,200 400 1,000Other (1) 100 (2) (2) 100 (2)Nuclear 1,300 2,100 2,300 1,300 2,100 2,300White 1,200 1,600 1,900 1,200 1,600 1, 900Black (2) (2) (2) (2) (2) (2)Asian (2) 400 400 (2) 400 400Other (1) (2) 100 100 (2) 100 103Other engineers 15,600 23,600 25,500 15,100 23,300 24,900White 14,100 20,000 21,100 13,700 19,800 20,500Black (2) 100 200 (2) 100 200Asian 1,100 3,100 3,800 1,000 3,000 3,800Other (1) 400 300 400 400 3V0 400 rr

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

Field and race
Employed

1973
1

1981 1983

Employed in S/E

1973 1981 1983

Total, all fields 220,300 344,000 369,300 208,300 314,500 327,400
White 202,200 308,600 328,500 191,000 282,200 291,800
Black 2,000 4,200 4,,00 1,800 3,600 4,000
Asian 10,300 27,300 29,700 10,000 25,300 27,100
Other (1) 5,700 3,800 6,200 5,400 3,400 4,500

Total scientists 184,600 286,900 307,800 173,800 261,400 271,200
White 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
Other (1) 4,800 3,200 5,300 4,600 2,800 .4,000

Physic:,; scientists 48,500 b3, 100 64,000 45,100 57,100 56,300
White 44,200 56,100 56,500 41,000 50,700 49,900
Black 500 600 700 400 500 600
Asian 2,400 5,800 5,700 2,300 5,300 5,100
Other (1) 1,400 600 1,10.0 1,300 600 800

Chemists 30,800 41,900 41,300 28,300 38,000 36,900
White 28,200 37,300 36,300 25,900 33,800 32,400
Black 400 400 400 400 300 400
Asian 1,400 3,900 3,900 1,400 3,600 3,600
Other (1) 800 400 700 700 300 500

Physicists/Astronomers 17,800 21,200 22,700 16,800 19,000 19,400
White 16,100 18,900 20,200 15,100 16,900 17,500
Black 100 200 200 100 200 200
Asi a, 900 1,900 1,800 900 1,700 1,500
Other (1) 700 200 400 600 200 300

Mathematical scientists 12,100 15,600 16,400 11,800 14,100 14,300
White 11,100 13,900 14,500 10,700 12,.00 12,800
Black 100 200 200 100 100 200
Asian 600 1,200 1,400 600 1,100 1,100
Other (1) 400 300 300 400 300 200 .

Sea footnotes at and of table.
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Table B-6. Employment s'..atus of doctoral scientists and engineers by field and race: 1973, 1981, and 1983-Continued

Field and race
Employed Employed in S/E

1973 1981 1983 1973 1981 1983

Mathematicans 10,700 13,000 13,600 10,400 11,700 11,700White 9,700 11,700 12,200 9,400 10,600 10,600Black 100 200 200 100 100 100Asian 500 900 1,000 500 800 800Other (1) 300 300 200 300 200 200Statisticians 1,500 2,500 2,800 1,400 2,400 2,600White 1,400 2,200 2,300 1,300 2,100 2,200Black (2) (2) (2) (2) (2) (2)Asian 100 300 400 100 200 400Other (1) (2) 100 (2) (2) 100 (2)
Computer specialists 2,700 9,100 12,200 2,700 9,000 12,000White 2,500 8,000 11,000 2,500 8,000 10,900Black (2) (2) (2) (2) (2) (2)Asian 100 900 900 100 900 900Other (1) (2) 100 200 (2) 100 100
Environmental scientists 10,300 15,900 16,500 10,100 15,300 15,700White 9,700 15,000 15,500 9,500 14,400 14,700Black (2) (2) (2) (2) (2) (2)Asian 300 700 800 300 700 700Other (1) 300 200 200 300 200 200Earth scientists 8,600 12,000 12,500 8,400 11,500 11,900White 8,100 11,300 11,700 7,900 10,800 11,100Black (2) (2) (2) (2) (2) (2)Asian 300 500 600 300 500 600Other (1) 200 100 100 200 100 100Oceanographers 1,100 1,800 1,700 1,100 1,700 1,700White 1,100 1,700 1,700 1,000 1,600 1,600Black (2) (2) (2) (2) (2) (2)Asian (2) 100 100 (2) 100 100Other (1) 100 (2) (2) 100 (2) (2)Atmospheric scientists 600 2,100 2,200 600 2,100 2,100White 600 2,000 2,100 600 1,900 2,000Black (2) (2) (2) (2) (2) (2)Asian (2) 100 100 (2) 100 100Other (1) (2) (2) (2) (2) (2) (2)

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

Field and race
Employed Employed in S/E

1973 198 1 1983 1973 1981 1983

Life scientists 56,700 84,900 92,800 54,800 80,700 85,900
White 52,300 76,900 83,400 50,600 73,200 77,400
Black 600 1,000 1,100 600 900 1,000
Asian 2,600 6.300 6,800 2,600 5,900 6,400
Other (1) 1,100 700 1,500 1,100 7P0 1,200

Biological scientists 36,800 49,600 55,200 35,400 46,700 50,500
White 33,800 44,700 49,500 32,600 42,100 45,400
Black 500 600 600 400 500 500
Asian 1,700 4,000 4,200 1,700 3,800 4,000
Other (1) 800 400 900 800 400 600

Agricultural scientists 9,200 13,500 14,500 8,900 12,600 13,400
White 8,800 12,700 13,400 8,500 1,900 12,400
Black (2) 100 100 (2) 100 100
Asian 300 700 800 300 600 800
Other (1) 100 100 200 100 100 200

Medical scientists 10,700 21,800 23,100 10,400 21,300 22,000
White 9,800 19,600 20,500 9,500 19,200 19,500
Black 100 300 400 100 300 400
Asian 600 1,600 1,700 600 1,600 1,600
Other (1) 200 300 400 200 300 400

Psychologists 24,800 42,800 46,600 23,500 39,400 41,700
White 23,500 40,900 44,200 22,300 37,700 39,800
Black 300 800 1,000 200 700 800
Asian 200 600 600 20C 500 500
Other (1) 800 500 800 706 410 600

Social scientists 29,400 55,500 59,300 25,900 45,800 45,300
White 27,000 50,500 53,600 23,800 41,700 41,100
Black 400 1,300 1,500 300 1,100 1,000
Asian 1,100 2,900 3,100 1,000 2,400 2,400
Other (1) .900 800 1,200 800 600 800

Economists 9,700 16,000 17,000 8,300 13,200 13,400
White 8,800 14,400 15,000 7,600 11,800 11,800
Black 100 200 300 100 200 200
Asian 500 1,200 1,300 500 1,100 1,100
Other (1) 200 100 400 200 100 300

See footnotes at end of table.
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Table 8-6. Employment status of doctoral scientists and engineers by field and race: 1973, 1981, and 1983-Continued

Field and race
Employed Employed in 5/E

19**,3 1981 1983 1973 1981 1983

Sociologists/Anthropologists 6,500 11,000 12,100 6,000 9,100 9,500White 6,100 10,200 11,100 5,600 8,500 8,800Black 100 300 400 100 200 200Asian 200 300 400 100 300 400Other (1) 200 100 200 200 100 100Other social scientists 13,200 28,500 30,300 11,500 23,500 22,400White 25,900 27,500 10,600 21,500 20,500Black 200 800 800 200 600 600Asian 500 1,400 1,400 400 1,000 900Other (1) 400 500 700 300 400 400
Total engineers 35,800 57,000 61,500 34,400 53,200 56,200White 31,800 47,200 49,700 30,600 43,900 45,400Black 100 300 400 100 200 400Asian 3,000 9,000 10,500 2,900 8,400 9,900Other (1) 900 600 900 901 600 600Aeronautical/astronautical 1,700 2,500 3,700 1,600 2,200 3,400White 1,500 2,200 3,100 1,400 2,000 2,800Black (2) (2) (2) (2) (2) (2)Asian 100 300 500 100 200 500Jther (1) 100 (2) 100 1CO (2) (2)Chemical 4,500 7,100 7,000 4,200 6,400 6,100White 4,000 5,600 5,400 3,700 4,900 4,600Black (2) (2) (2) (2) (2) (2)Asian 400 1,600 1,500 400 1,500 1,400Other (1) 100 (2) 100 1CO (2) (2)Civil 3,100 6,100 5,300 3,-003 5,500 5,000White 2,500 4,800 4,200 2,400 4,300 3,900Black (2) (2) (2) (2) (2) (2)Asian 500 1,200 1,100 500 1,100 1,000Other (1) 100 100 (2) 100 100 (2)Electrical/electronics 7,100 10,600 12,700 6,800 10,000 11,400White 6,300 8,900 10,300 6,000 8,400 9,400Black (2) (2) 100 (2) (2) 100Asian 500 1,600 2,100 500 1,500 1,900Other (1) 200 100 200 200 100 100

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

Field and race

Mechanical
White
Black
Asian
Other (1)

Nuclear
White
Black
Asian
Other (1)

Other engineers
White
Black
Asian
Other (1)

Employed Employed in S/E

1973 1981 1983 1973 1981 1983

3,300 5,400 5,700 3,100 5,000 5,100
2,800 4,300 4,400 2,700 4,000 3,900

(2) (2) 100 (2) (2) 1014

400 1,000 1,200 400 900 1,100
103 (2) (2) 100 (2) (2)

1,300 2,100 2,300 1,200 2,000 2,200
1,200 1,600 1,900 1,200 1,600 1,800

(2) (2! (2) (2) (2) (2)
(2) 400 400 (2) 300 300
(2) 100 100 (2) 100 100

15,000 23,200 24,900 14,500 22,000 23,000
13,500 19,800 20,500 13,100 18,800 19,000

(2) 100 200 (2) 100 200
1,000 3,000 3,800 1.000 2,900 3,600

400 300 400 400 300 300

(1) Includes Native American, Other, and No report
(2) loo 'few cases to estimate.

NOTE: Detail may not add to total because of rounding
SOURCE: National Science Foundation.
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Table B-7. Employment status of doctoral Hispanic scientists and engineers by field: 1983

Field Total La: or force Employed Employed in
SSE

Total, all fields 5,600 5,400 5,400 4,700

Total scientists 4,700 4,500 4,400 4,000
Physical scientists 900 900 900 800Chemists 700 700 700 600

Physicists/Astronomerr, 200 200 200 200

Mathematical scientists 200 200 200 200Mathematicaw% 200 200 200 200Statisticians (1) (1) (1) (1)

Computer specialists 200 200 200 200
Environmental scientists 200 200 200 200Earth scientists 200 200 200 200Oceanographers (1) Cl) (1) (1)Atmospheric scientists (1) (1) (1) (1)

Life Teientists 1,400 1,300 1,300 1,200Biological scientists 700 700 700 600Agricultural scientists 300 300 300 200MeJical scientists 400 300 300 300

Psychologists 700 710 700 600
Social scientists 1,000 1,000 1,000 BOOEconomists 300 300 300 300
Sociologists/Anthropologists 20 200 200 100Other socia:. scientists 500 500 400 400

as footnotes at and of table.
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Table 5-7. Employment status of doctoral Hispanic scientists and engineers by field: 1953-Continued

Field Total Labor force Employed Employed in
S/E

Total engineers 1,000 900 900 700
Aeronautical/astronautical (1) (1) (1)' (1)
Chemical 100 100 100 100
Civil 100 100 100 100
Electrical/electronics 200 200 200 100
Materials 200 200 200 200
Mechanical 100 100 100 100
Nuclear Cl) (1) (1) (1)
Systems desig,. 100 100 100 (1)
Other engineers 100 100 100 100

(1) Too few cases to estimate.

NOTE: Detail may not add to total because of rounding
SOURCE: National Science Foundation.
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Table 8-8. Employment status of recent science and engineering graduates by field and level of degree

Field of degree
Total(3)

Bachelor( 1) Master(1) I Doctorate(2)

Labor force

Bachelor( 1) Mastert1) Doctorate(2)

Total S/E 278,400 42,300 28,000 213,200 32,500 27,200
Total science 217,500 30,400 23,800 156,700 22,300 22,900
Physical sciences 16,700 3,000 3,600 9,200 2,000 3,500Chemistry 12,900 1,500 2,300 6,500 1,100, 2,300Physics/Astronomy 3,800 1,500 1,300' 2,700 900 11,200
Mathematical sciences 12,300 2,700 1,200 10,300 2,300 1,200Mathematics 12,000 2,200 1,200 9,900 1,900 1,200Statistics 300 600 (4) 300 500 (4)
Computer specialties 10,700 3,700 400 10,300 3,200 400
Environmental sciences 6,900 1,500 1,000 4,600 1,100 900 .Earth sciences 5,800 1,200 790 3,800 800 700Oceanography 400 100 200 200 100 200Atmospheric sciences 800 200 100 700 200 100
Life sciences 58,200, 8,400 5,800 37,800 5,400 5,300Biological sciences 41,300 5,900 4,700 24,100 3,500 4,200Agricultural sciences 16,900 2,500 1,100 13,700 1,900 1,100
Psychology 37,100 4,000 5,900 27,600 3,300 5,800
Social sciences 75,600 6,900 5,900 56,900 5,100 5,800Economics 20,600 2,100 1,300 18,100 1,500 1,300Sociology/Anthropology 25,700 1,700 1,600 20,600 1,000 1,600Other social sciences 29,400 3,100 3,000 18,300 2,500 2,900

Sea footnotes at and of table.



Table 3 -8. Employment status of recent science and engineering graduates by field and level of degree-Continued

Field of degree

Bachelor(1)

Total(3)

Master( 1) Doctorate(2)

Labor force

Bachelor(1) Mastert1) Doctorate(2)

Total engineering 60,900 11,900 4,200 b6,500 10,200 4,200
Aemmautical/astronautical 1,000 300 100 1,000 200 100
Chemical 5,900 1,000 900 5,100 800 900
Civil 10,600 1,700 600 10,000 1,500 600
Electrical/electronic 16,300 3,000 70D 15,700 2,600 700
Materials 1,100 400 200 900 300 200
Mechanical 12,500 1,700 500 11,700 1,600 500
Nuclear 500 300 300 400 200 300
Other engineering 12,900 3,500 900 11,600 3,100 900

Sea footnotes at and of table.
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Table 8-8. Employment status of recent science and engineering graduates by field and leavel of degree-Continued ,

Field of degree Employed Employed in S/E

Bachelor(1) Master(1) Doctorate(2) Bachelor(1) Master(1) Doctorate(2)

Total S/E 201,500 31,700 26,700 120,600 23,600 23,900
Total science 146,500 21,700 22,400 72,200 14,800 19,900
Physical sciences 8,900 2,000 3,400 6,400 1,200 3,300Chemistry 6,200 1,100 2,200 4,600 700 2,200Physics/Astronomy 2,700 900 1,200 1,800 500 1,100
Mathematical sciences 9,900 2,200 1,100 7,500 1,800 1,000Mathematics 9,600 1,800 1,100 7,200 1,400 1,000Statistics 300 500 (4) 300 400 (4)
Computer specialties 10,300 3,200 400 9,400 2,900 400
Environmental sciences 4,300 4, 1,000 900 3,500 1,000 900Earth sciences 3,600 800 700 2,900 700 700Oceanography (4) 100 200 (4). 100 200Atmospheric sciences 600 200 100 600 200 100
Life sciences 35,300 5,300 5,200 21,200 3,900 4,800Biological sciences 22,400 3,400 4,100 11,200 2,300 3,900Agricultural sciences 12,900 1,900 1,100 10,100 1,600 1,000
Psychology 25,800 3,000 5,700 6,700 1,400 5,200
Social sciences 52,000 4,900 5,600 17,500 2,600 4,400Economics 17,800 1,400 1,300 6,900 800 1,200Sociology/Anthropology 18,200 1,000 1,500 5,100 400 7,200Other social sciences 16,000 2,600 2,800 5,400 1,400 2,000

See footnotes at and of table.
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Table 3-8. Employment status of recent science and engineering graduates by field and level of degree-Continued

Field of degree

Bachelor(1)

Employed

Master(1) Doctorate(2)

Employed in S/E

Bachelor(1) Master(1) Doctorate(2)

Total engineering 54,908 9,900 4,200 48,400 8,700 4,000
Aeronautical/astronautical 900 200 100 800 100 100
Chemical 5,000 700 900 4,700 700 800
Civil 9,800 1,400 600 8,200 1,200 500
Electrical/electronic 15,400 2,600 700 14,100 2,400 600
Materials 800 300 200 700 300 200
Mechanical 11,500 1,500 500 10,200 1,400 500
Nuclear 400 200 300 400 200 300
Other engineering 11,000 3,000 900 9,300 2,600 900

(1) 1980 graduates in 1982.
(2) 1981 and 1982 graduates in 1982.
(3) Exclusive of full-time graduate students.
(4) Too few cases to estimate.

NOTE: Detail may not add to total because of rounding.
SOURCE: National Science Foundation.
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Table 8-9. Scientists and engineers by field, sex, and type of employer: 1976 and 1983

Field and sex

Total Business/
industry

Educational
institutions

.Federal Government

1976 1983 1976 1983 1976 1983 1976 1983

Total, all fields 2,331,200 3,465,900 1,456,500 2,330,200 287,600 415,500Man 2,131,600 3,026,100 1,385,100 2,098,400 232,400 311i,400Women 199,700 439,800 71,400 231,800 55,200 100,100

Total scientists 959,500 1,525,900 430,300 782,100 248,000 362,500Men 781,300 1,149,300 373,200 602,300 194,000 265,000Women 178,200 376,600 57,000 179,800 54,000 97,400

Physical scientists 188,900 235,900 105,400 140,900 39,100 50,000Men 172,700 212,800 97,200 127,500 34,400 44,700Woman 16,200 23.100 8,200 13,400 4,700 5,300Chemists 132,800 158,900 87,200 109,400 22,700 27,800Men 119,100 140,300 79,600 97,700 19,300 24,100Woman 13,700 18,700 7,700 11,700 3,500 3,700
Physicists/astronomers 44,300 48,400 13,100 17,500 15,000 17,800
Men 42,600 45,800 12,900 16,500 13,900 16,500Women 1,700 2,600 200 1,000 1,200 1,200
Other physical scientists 11.800 28,600 5,1,00 14,000 1.400 4,400Men 10,900 26,700 4,800 13,400 1,400 4,000Woman 800 1,900 300 700 100 400

Mathematical scientists 48,600 86,700 15.000 28,700 21,100 40,100Men 37,100 57,700 12,000 20,900 15,700 27,500Women 11,500 29,000 2,900 7,700 5,500 12,600Mathematicians 43.400 66,000 13,900 21,800 20,000 34,800Man 33,700 46,600 11,500 17,100 14,900 23,900Woman 9,700 19,400 2,400 4,700 5.100 10,900

See footnotes at and of table.
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219,200 306,100
200,600 266,500
18,500 39,500

110,700 167,400
93,600 131,500
17,000 35,900

22,400 25,000
20,900 23,200
1,500 1.800

10,700 10,700
9,500 9,600
1,200 1,100
8,900 8,300
8,600 8,000

200 300
2,800 6,100
2,800 5,600

100 500

9,000 12,200
7,200 6,100
1,800 6,100
7,000 6,900
5,500 4,000
1,500 2,800



Table 8-9 Scientists and engineers by field, sax, and type of employer: 1976 and 1983-Continued

Field and sex

`Total I Business/
industry

Educational
institutions

Federal Government

1976 1983 1976 1983 1976 .1983 1976 1983

Statisticians
Man
Women

Computer specialists
Men
Women

Environmental scientists
Man
Women
Earth scientis s
Men
Women

Oceanographers
Men
Women

Atmospheric scientists
Men
Women

Life scientists
Men
Women

,piological scientists
,Olen
Women

5,200
3,400
1,800

119,000
98,400
20,600

54,800
50,900
3,900

46,500
42,900
3,600
4,400
4,400

(1)
3,800
3,600

300

213,500
179,600
33,900

139,400
115,300
24,100

20,700
11,100
9,600

349,100
251,700
97,400

95,100
80,500
14,600
80,100
66,800
13,300
2,910

300
12,100
11,000
1,100

368,400
288,100
80,300

255,200
199,000
56,200

11,100
600
500

86,800
72,300
14,500

30,900
28,900
2,000

27,000
25,100
1,900
3,200
3,200

Cl,
600
601)

(0

71,500
63,600
7,900

37,600
33,000
4,600

6,900
3,800
3,000.

276,500
201,400
75,100

59,100
50,600
8,500
55,200
46,800
8,400

500
400
100

3(,400
3,300

100

121,700
94,900
26,800
78,000'
61,700
6,300

1,200
800
400

6,900
5,800'
1,100

6,100
5,200

900
4,600
3,900

600
500
500
(1)

1,000
800
200

63,300
50,800
A2,600
44,700
34,900
9,800

5,300
.3,600
1,800

19,700
14,100
5,600

11,600
9,700
2,000
8,600
6,800
'1,700
1,000
1,000

(1)
2,000
Imo
200

119,200
89,000
30,300
82,500
59,400
25,100

2,100
1,700
400

9,300
7,700
1,600

10,100
9,300

800
7,800
7,000

700
500
500
(1)

1,800
1,800

(1)

39,300
34,200
5,200

30,700
26,000
4,700

5,300
2,100
3,200

24,500
16,100
8,400

16,400
13,600
2,803
10,500
8,400
2,100
1,100
1,000

100
4,800
4,100

700

62,200
53,300
9,000

49,900
42,700
7,100

See footnotes at end of table.
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Table 8-9. Scientists and engineers by field, sex, and type of employer: 1976 and 1983-Continued

Field and sex

Total Business/
industry

Educational
institutions

Federal Government

1976 1983 1 1976 1983 1 1976 1983 1976 ---1 1983

Agricultural scientists 40,700 84,100 19,100 38,700 9,400 21,200 5,800 10,300Men 39,100 66,700 18,400 29,700 9,100 17,300 5,600 8,900Women 1,600 17,400 700 9,100 400 3,900 200 1,400.Medical scientists 33,300 29,100 14,800 5,000 9,300 15,600 2,900 2,100Man 25,100 22,300 12,200 3,600 6,900 12,200 2,600 1,600Women 8,200 6,800 2,600 1,300 2,400 3,300 300 400
Psychologists 112,500 143,500 26,400 47,000 43,800 54,100 5,200 3,400Men 76,900 84,200 20,400 26,800 29,900 32,100 3,100 2,300Women 35,600 59,300 6,000 20,200 13,900 22,100 2,100 1,100

,Social scientists 222,300 247,200 94,400 108,300 67,700 67,700 15,300 23,600Men 165,700 174,400 78,800 80,200 52,300 48,100 11,200 16,900Woman 56,600 72,800 15,600 28,100 15,500 19,500 4,000 6,600Economists 62.500 112,500 34,800 58,300 13,000 23,700 8,300 16,200Men 54,600 90,900 30,400 47,500 12,000 20,800 6,600 12,400Woman 8,000 21,600 4,400 '10,800 1,000 2,900 1,600 3,800Sociologists/
anthropologists 33,900 62,200 10,900 23,300 16,300 22,000 1,000 2,700Men 22,500 34,800 7,200 13.600 11,500 12,100 500 1,300Woman 11,400 27,400 3,700 9,700 4,700 9,900 500 1,400Other social scientists 125,900 72,500 48,700 26,700 38,400 22,000 6,000 4,700Man 88,70C 48,700 41,200 19,100 28,700 15,300 4,100 3,200Woman 37,200 23,800 7,500 7,600 9,700 6,700 1,900 1,500

Total Engineers 1,371,700 1,940,000 1,026,200 1,548,100 39,600 53,000 108,500 138,700Man 1,350,300 1,876,700 1,011,900 1,496,100 38,400 50,300 107,000 135,000Woman 21,400 63,300 14,300 52,000 1,200 2,700 1,500 3,600Astronautical/
aeronautical 56,800 84,700 40,300 62,800 1,800 2,400 11,100 ,14,000Men 56,400 83,100 39,900 61,700 1,800 2,200 11,100 13,900Woman 400 1,600 400 1,000 (1) 200 (1) 100

See footnotes at and of table.
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table 8-9. Scientists and engineers by field, sex, and type of employer: 1976 and 1983-Continued

Field and sax

Total Business/
industry

Educational
institutions

.

Federal Government

1976 1983 1976 1983 1976 1983 1976 1983

Chemical 77,500 114,900 69,20B 103,600 900 3,100 2,700 3,100
Mon 75,000 107,600 67,100 96,900 900 3,000 2,600 2,900
Women 2,500 7,300 2,100 6,800 (1) 100 100 )100

Civil 188,200 271,800 88,800 165,500 5,500 6,000 21,300 2Sc600
Men 182,800 266,300 86,900 162,200 5,200 5,800 20,900 24,900
Women 5,400 5,500 1,900 3,300 300 200 400 800

Electrical/electronics 283,000 470,500 223,500 380,500 10,800 14,300 28,300 41,900
Man 281,400 461,100 222,400 372,900 10,700 13,600 28,300 1,300
Women 1,600 9,400 1,100 7,600 100 700 (1) ' 600

Mechanical 276,200 371,500 230,400 322,500 8,700 10,300 15,400 18,800
Man 273,900 366,000 228,400 317,900 8,600 9,800 15,100 18,700
Women 2,300 5,400 1,900 4,500 100 600 300 100

Other engineers 490,000 626,500 374,000 513,200 11,900 16,800 29,600 35,200
Man 480,900 592,600 367,100 484,500 11,200 15,900 29,000 33,300
WOMMI 9,100 33,900 6,900 28,700 600 900 700 1,900

Bee footnotes at and of table.
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Table B -9. Scientists and engineers by field*, sex, and type of employer: 1976 and 1983-Continued

State/local government Nonprofit organizations Other (2)Field and sex

1976 1983 1976 1983 1976 1983'--,

Total, all fields 134,580 179,200 87,000 116,400 146,400 118,600Men 117,300 155,800 63,500 81,400 132,600 108,600Women 17,300 '23,400 23,500 34,9110 13,700 10,100
Total scientists 59,900 89,500 63,200 90,900 47,500 33,500Men 45,100 68,200 40,300 56,600 35,100 25,700Women 14,800 21,300 22,900 34,300 12,400 7,800
Physical scientists 5,700 6,600 8,900 9,400 7,400 4,000'Men 5,200 5,500 7,800 8,200 7,100 3,700Women 500 1,100 1,100 1,200 300 300Chemists 4,200 5,100 2,700 3,800' 5,300 2,200Men 3,800 4,200 2,000 2,700 5,000 2,000Woman 400 900 700 t, 100 200 200Physicists astronomers 800 200 4,700 3,600 1,900 1.100Man 800 200 4,600 3,500 1,900 1,100Woman (1) (1) 100 100 (1) (1)Other physical scientists 800 1,300 1,500 2,000 200 700Man 700 1,100 1,200 2,000 200 700Woman 10p 200 300 (1) (1) (1)

Mathematical scientists 1,300 1,900 900 2,400 1,200 1,400Man 700 1,100 600 1,000 900 900Woman 600 800 300 1,400 300 500Mathematicians 700 400 700 1,100 1,100 1,100Man 400 300 600 600 800 700Women 300 100 200 500 300 400

See footnotes at and of table.
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Table 8-9. Scientists and engineers by field, sex, and type of employer: 1976 and 1983-Continued

State/local government Nonprofit organizations Other (2)Field and sex

1976 1983 1976 1983 1976 1983

Statisticians 600 1,500 200 1,300 100 300Man 300 800 100 500 100 300Woman 400 600 200 900 (1) 100

Computer specialists 5,000 12,500 5,600 9,900 5,400 6,000Men 4,100 8,900 4,600 6,500 3,900 4,800Women 900 3,600 1,000 3,400 1,500 1,200

Environmental scientists 2,200 4,600 2,000 900 3,700 2,400Men 2,100 3,800 1,700 600 3,700 2,200Women 100 700 200 300 (1) 200Earth scientists 1 900 4,200 1,800 400 3,400 1,200Men 1,900 3,400 1,600 300 3,400 1,000Women (1) 700 200 200 (1) 200Oceanographers 100 (1) (1) 100 100 100Men 100 (1) (1) 100 100 100Woman (1) (1) Cl) 100 CI) (1)Atmospheric scientists 200 400 100 300 100 1,200Men 200 400 100 300 100 1,100Women (1) (1) (1) 100 (1) 100

Life scientists 20,100 36,400 12,200 23,100 7,000 5,700Man 17,500 31,100 7,700 15,100 5,800 4,600Women 2,600 5,300 4,500 7,900 1,200 1,100
Biological scientists 15,100 25,800 6,500 15,600 4900 3,400Men 12,900 22,200 4,400 10,500 4,200 2,600Women 2,200 3,600 2,100 5,100 700 800

See footnotes at and of table.
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Table Scientists and engineers by field, sex, and type of employer: 1976 and 1983-Continued

Field and sax - -.

State/local government Nonprofit organizations Other (2)

1976 1983 1976 1982 197-6----1 1983

Agricultural scientists 4,600 9,500 400 2,900 1,500 1,400Man 4,500 --184.300 400 1,300 1,300 1,200Women 100 (1) 1,600 200 200Medical scientists 500 1,100 5,300 4,600 600 900Man 200 600 2:900 3,400 400 800Women 300 400 2,400 1,200 200 100

Psychologists 7,600 8,300 19,400 27,000 10,100 3,700Man 5,100- 5.300 11,600 15,800 6,800 2,000Women 2,500 3/100 7,800 11,200 3,300 1,700

Social scientists 18,000 19,100 14,200 18,300 12,700 10,200Man 10,300 12,400 6,200 9,400 6,900 7,400Women 7,600 6,700 8,000 8,900 5,,900 2,100Economists 2,600 3,900 900 3,300 2,900 7,100 -Man 2,200 2,400 600 2,600 2,700 5,300Women 500 1,500 200 700 200 1,800Sociologists/
anthropologists 3,600 7,100 1,700 5,200 500 2,000Man 2,200 4,900 900 1,400 200 1,600Women 11,400 2,200 800 3,800 300 400Other social scientists 11,300 8,200 11,700 9,800 9,400 1,100Man 6,000 5,100 4,700 5,400 4,000 600Woman 5,800 3,000 6,900 4,400 5,400 600

Total Engineers 74,600 89,700 23,900 25,400 98,900 85,100Men 72,200 87,600 23,200 24,800 97,600 82,800Women 2,500 2, 100 600 600 1,300 2,300Astronautical/
aeronautical 700 400 700 1,100 2,200 4,100Man
Women

700
(1)

400
(1)

701)

(0
1,100

(1)
2,200

(1)
3,900

200

Sao footnotes at and of table.
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Table 3-9. Scientists and engineers by field, sex, and type of employer: 1976 and 1983- Continued

State/local government Nonprofit organizations Other (2)Field and sax

1976 1983 1976 1933 1976 I 1933

Chemical 1,100 800 1,200 1,400 2,500 2,800Men 900 800 1,200 1,300 2,400 2,700Woman 200 (1) (1) 100 100 200Civil 50,700 60,100 2,000 1,700 19,900 12,900Men 48,600 59,100 2,000 1,600 19,100 12,700Women 2,000 1,100 CI) 100 800 200Electrical /electronics 4,300 5,100 4,000 3,000 11,900 20,700Men 4,300 5,100 4,000 7,900 11,600 20,300Women (1) (1) Cl) 100 300 400Mechanical 3,100 3,300 6,900 4,200 11,600 12,400Men 3,100 3,300 6,900 4,100 . 11,600 12,300-Women (1) (1) 100 (1) 100Other engineers 14,700 19,900 9,000 9,100 50,800 32000Men 14,500 19,000 8,400 8,900 50,700 31,000Women 200 900 600 200 100 1,300'

(1) Too fim cases -to estimate.
(2) Includes no report-.

--__
NOTE: Detail may not add to total cause of rounding
SOURCE: National Science Foundation. '-

.



Table 8-10. Scientists and'engineers by field, sex, and selected primary work activity: 1976 and 1983

Total R i D Mgt./adm. 'Teaching
Field and sex

1976 1983 1976 1983 1976 1983 1976 1983

Total, all fields 2,331,200 3,465,900 655,500 1,066,000 687,100 886,400 163,300 236,900
Man 2,131,600 3,026,100 606,200 953,800 652,900 820,600 131,800 177,700
Woman 199,700 439,800 49,300 112,300 34,200 65,900 31,500 59,200

Total scientists 959,500 1,525,900 231,000 401,400 263,500 350,500 141,300 205,400
Men 781,300 1,149,300 191,400 312,000 232,600 293,600 109,900 148,300

Woman 178,200 376,600 39,600 89,300 30,900 56,800 31,400 57,100

Physical scientists 188,900 235,900 77,600 105,300 50,700 55,600 22,700 29,500
Men 172,700 212,800 70,700 95,000 48,400 53,109 20,300 26,200
Women 16,200 23,100 6,800 10,300 2,300 2,500 2,300 3,200

Chemists 132,800 158,900 50,300 67,500 38,600 38,800 13,300 17,500

Man 119,100 140,300 44,400 59,300 36,700 36,800 11,600 15,100

Women 13,700 18,700 6,000 8,200 1,900 1,900 1,800 2,400
Physicists/astronomers 44,300 48,400 20,900 22,300 9,200 11,200 8,400 9,800
Men 42,600 45,800 20,300 21,100 8,900 11,000 7,900 9,200
Women 1,700 2,600 600 1,200 300 300 500 600
Other physical scientists 11,800 28,600 6,300 15,500 2,900 5,600 900 2,100
Men 10,900 26,700 6,100 14,500 2,700 5,300 800 2,000
Women 800 1,900 200 1,000 100 300 100 200

Mathematical scientists 48,600 86,700 8,300 14,000 13,800 19,100 17,400 32,200
Man 37,100 57,700 6,400 9,700 12,200 15,200 12,500 21,300

Woman 11,500 29,000 1,900 4,300 1,600 3,800 5,000 10,800

Mathematicians 43,400 66,000 7,400 11,100 11,900 16,700 16,900 29,500
Men 33,700 46,600 5,800 8,100 10,900 13,400 12,000 19,300

Women 9,700 19,400 1,700 2,900 1,000 3,300 4,900 10,200

See footnotes at end of table.
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Table B-10. Scientists and engineers by field, sax, and selected primary work activity: 1976 and!1983-CoOtinued

Total R & 0 Mgt./adm. TeachingField and sax

1976 1983 1976 1983 1976 1983 1976 1983

Statisticians 5,200 20,700 900 2,900 1,900 2,400 500 2,600Man 3,400 11,100 600 1,600 1,300 1,900 500 2,000Woman 1,800 9,600 200 1,400 600 500 (1) 600
Computer specialists 119,000 349,100 27,500 66,500 24,800 49,200 3,800 8,800Man 98,400 251,700 21,600 48,300 22,800 40,600 2,900 5,600Woman 20,600 97,400 5,900 18,200 2,000 8,600 900 3,200
Environmental scientists 54,800 95,100 22,900 41,500 14,900 20,600 3,100 5,900Men 50,900 80,500 20,000 35,100 14,800 19,200 2,700 4,700Women 3,900 14,600 2,900 8,500 200 1,400 400 1,200Earth scientists 46,500 80,100 17,500 34,600 13,80% 18,100 3,000 5,400Men 42,900 66,800 14,800- 27,000 13,700 16,800 2,600 4,100Woman 3,600 13,300 2,700 7,600 100 1,300 300 1,200Ocaanographers 4,400 2,900 3,800 14400 300 500 (1) 100Men 4,400 2,600 3,800 1,700 300 500 (1) 100Woman (1) 300 (1) 300 (1) (1) (1) (1)Atmospheric scientists 3,800 12,100 1,600 5,000 800 2,000 100 400Men 3,600 11,000 1,400 4,400 800 1,900 100 400Woman 300 1,100 200 600 (1) 100 (1) (1)
Life scientists 213,500 368,400 64,800 126,700 62,300 97,100 29,300 50,900Men 179,600 288,100 50,800 94,100 56,600 85,400 23,300 38,400Woman 33,900 80,300 14,000 32,600 5,700 11,700 6,000 1,7,400Biological scientists 139,400 255,200 41,100 89,300 37,100 69,900 22,400 37,000Men 115,300 199,000 31,100 65,300 34,000 61,400 18,000 26,800Woman 24,100 56,200 10,000 24,000 3,100 8,400 4,300 11,200

Sae footnotes at and of table,
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Table 8-10. Scientists and engineers by field, sex, and selected primary work activity: 1976 and 1983-Continued

Total R & D Mgt./adm. Teaching
Field and sex

1976 1983 1976 1983 1976 1983 1976 1983

Agricultural scientists
Man
Woman

Madical scientists
Men
Woman

Psychologists
Main

Social scientists
Men
Woman
Economists
Men
Woman
Sociologists/
anthropologists
Men
Woman
Other social scientists
Men
Woman

Total Engineers
Man
Woman

Astronautical/
aaronautical
Man
Women

See footnotes at and of table.
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40,700 84,100 10,900 26,000 11,900 22,000 2,500 6,500
39,100 66,700 10,400 20,300 1,700 19,400 2,400 5,500
1,600 17,400 500 5,700 '200 2,500 100 1,000

33,300 29,100 12,900 11,500 13,400 5,300 4,400 7,400
25,100 22,300 9,300 8,500 11,000 4,500 2,900 6,100-
8,200 6,800 3,600 3,000 2,500 8G0 1,600 1,300

112,500 143,500 7,900 11,300 22,000 29,600 21,600 29,100
76,900 84,200 5,900 6,600 17,400 19,300 14,300 18,100
35,600 59,300 2,000 4,700 4,600 10,300 7,400 11,000

222,300 247,200 22,000 35,90Q 74,800 79,300 43,400 49,200
165,700 174,400 15,900 25,300 60,400 60,800 34,000 34,000
56,600 72,800 6,000 10,600 14,400 18,500 9,400 15,200
62,500 112,500 6,900 18,700 24,300 35,400 9,800 17,400
54,600 90,900 6,300 14,600 23,100 30,900 8,500 15,000
8,000 21,600 60q 4,100 1,200 4,500 1,300 2,300

33,900 62,200 5,700 10,500 7,400 17,400 9,600 15,700
22,500 34,800 3,700 5,500 5,000 10,300 7,300 8,500
11,400 27,400 1,900 5,000 2,400 7,100 2,300 7,100

125,900 72,500 9,400 6,700 43,100 26,400 24,000 16,200
88,700 48,700 5,900 5,100 32,300 19,500 18,200 10,500
37,200 23,800 3,500 1,500 10,800 6,900 5,800 5,700

1,371,700 1,940,000 424,500 664,700 423,600 536,000 22,000 31,500
1,350,300 1,876,700 414,700 641,700 .420,300 526,900 21,900 29,400

21,400 63,300 9,800 22,900 3,300 9,000 200 2,100

56,800 84,700 25,400 39,400 19,000 24,900 1,000 1,200
56,400 83,100 25,000 38,600 19,000 24,700 1,000 1,100

400 1,600 .400 800 C1) 200 (1) 100
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Table 8-10. Scientists and engineers by field, sax, and selected primary work activity: 1976 and 1983-Continued

Total R & D Mgt./adm. TeachingField and sax

1976 1983 1976 "483 1976 1983 1976 1983

Chemical 77,500 114,900 28,400 "46,900 28,600 33,800 6C0 1,500Mon 75,000 107,600 27,800_ 43,100 28,100 33,200 600 1,400Woman 2,500 7,300 ,..seti- 3,800 500 600 (1) logCivil 188,200 271,800 50,700 64,800 89,200 2,300 3,60Man 182,800 266,300
__34,400
31,900 48,900 64,000 88,100 2,200 3,400Women 5,400 5,500- 2,500 1,800 800 1,000 100 200Electrical/electronics 283,000 470,500 114,300 206,100 87,100 121,800 4.800 8,100Men 281,400 46,-.100 113,700 201,700 86,900 120,500 4,800 7,600Women 1,600 29,400 600 4,400 200 1,300 (1) 400Mechanical 276,200 371,500 112,900 163.700 88,800 104,100 5,500 6,100Men 273,900 366,000 112,100 161,200 87,900 103,400 5,500 5,900Women 2,300 5,400 700 2,600 1,000 700 (1), 300Other engireers 490,000 626,500 109,200 157,900 135,300 162,200 7,900 10,900Men 480,900 592,600 104,200 148,300 134,500 157,000 7,900 9,900Women 9,100 33,900 5,000 9,600 800 5,200 (1) 1,000

Sea footnotes at and of table.
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Table B-10. Scientists and engineers by field, sex, and selected primary work activity: 1976 and
1983-Continued

Production/ Reporting/
inspection statistical Other (2)

Field and sex work/computing

.

1976 '1983 1976 1983 I 1976 1983

Total, all fields 253,000 442,300 107,700 334,700 464,700 499,500
Man 241,300 408,300 88,600 241,600 410,900 424,200
Women 11,700 34,000 19,100 93,100 53,800 75,400

Total scientists 58,500 106,800 70,300 254,200 195,000 207,600
Men 50,200 85,400 52,100 168,600 145,100 141,300
Women 8,300 21,400 18,100 85,700 50,000 61.300

Physical scientists 19,700 27,000 3,800 5,200 14,500 13,200
Men 17,600 22,800 3,000 4,100 12,600 11,600
Women 2,100 4,300 700 1,200 1,800 1,600
Chemists 18,000 23,500 2,000 3,400 10,500 8,200
Men 16,000 19,500 1 300 2,700 9,100 6,800
Women 1,900 4,100 700 700 1,400 1,300
Physicists/astronomers 1,300 1,300 1,200 1,000 3,200 2,800
Men 1,100 1,200 1,200 700 3,100 2,700
Woman 10. 100 (1) 300 100 100

Other physical scientists 40Q, 2,200 500 800 700 2,300
Men 400 2,100 500 700 500 2,100
Women 100 100 Cl) 100 300 200

Mathematical scientists 2
'
000 2,400 4,b00 15,700 2,600 3,300

Men 1,400 2,000 2,500 7,400 2,200 2,000
Woman 600 400 2,000 8,400 400 1,300

Mathematicia'ns 1,800 1,900 3,200 4,800 2,200 2,100
Man 1,200 1,800 1,900 2,700 1,900 1,300
Woman 500 100 1,400 2,100 300 800

See footnotes at and of table.
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Table B-10. Scientists and engineers by field, sax, and selected primary work activity: 1976 and1983-Continued

Field and sex

Production/
inspection

Reporting/
statistical

work/computing
Other (2)

1976 1983 1976 1983 1976 1983

Statisticians 200 500 1,200 11,000 400 1,200Mon
200 200 600 4,700 300 700Woman
100 300 700 6,300 100 500

Computer specialists 4,000 10,200 38,700 183,200 20,300 31,200Man 3,100 7,600 31,700 126,300 16,400 23,400Women 900 2,600 7,000 57,000 3,900 7,700
Environmental scientists 3,400 9,600 2,300 6,300 8,100 11,200Men 3,300 8,900 2,100 5,000 8,100 9,700Women 100 800 200 1,200 100 1,500Earth scientists 3,000 8,000 1,700 3,800 7,500 10,100Men 2,800 7,300 1,500 2,900 7,400 8,800Woman 100 800 200 1,000 100 1,300Oceanographers 200 200 (1) 100 100 100Man 200 200 (1) 100 10Q (1)Women (1) (1) (1) (1) (1) (1)Atmospheric scientists 20C 1,400 500 2,300 500 1,000Man 200 1,400 500 2,100 500 800Women (1) (1) (1) 300 (1) 100
Life scientists 14,900 40,500 3',200 10,800 38,800 42,300Man

12,800 31,700 2,400 7,200 33,600 31,200Women 2,100 8,800 800 3,600 5,200 11,200Biological scientists 9,200 23,000 2,300 8,400 27,400 27,700Men 7,600 19,000 1,500 5,500 23,100 20,900Woman 1,600 3,900 800 3,000 4,400 6,700

See footnotes at and of table.
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Table 8-10. Scientists and engineers by field, sex, and selected primary work activity: 1976 and
1983-Continued

Field and sex

Production/
inspection

Reporting/
statistical

work/computing
Other (2)

1976 1 1983 1976 1983' 1976 1 1983
I I

Agricultural scientists 5,600 16,800 700 2,000 9,300 10,800
Men 5,100 12,300 600 1,500 8,900 7,600
Women 400 4,500 Cl) 500 400 3,200
Medical scientists 100 700 300 400 2,100 3,900
Men 100 400 300 200 1,700 2,600
Women 100 300 Cl) 200 400 1,300

Psychologists 1,800 6,200 1,300 3,500 57,700 63,800
Men 1,300 3,800 700 1,500 37,300 34,800
Woman 600 2,300 600 2,000 20,400 29,000

Social scientists 12,600 10,900 16,500 29,400 52,900 42,500
Men 10,700 8,700 9,800 17,100 34,900 28,600
Women 1,900 2,200 6,700 12,300 18,100 13,900
Economists 1,300 4,100 7,700 19,500 12,500 17,500
Men 1,200 3,900 4,600 12,300 10,900 14,200
Women 200 200 3,100 7,200 1,600 3,300
Sociologists/
anthropologists 600 3,100 3,300 4,500 7,300 10,900
Men 500 1,700 2,100 2,000 3,900 6,700
Women 100 1,400 1,200 2,500 3,40.0 4,300

Other social scientists 10,700 3,800 5,600 5,400 33,260 14,100
Men 9,100 3,100 3,100 2,800 20,100 7,700
Women 1,600 700 2,400 2,600 13,000 6,400

Total Engineers 194,500 335,500 37,400 80,400 269,700 291,900
Men 191,100 322,900 36,400 73,000 265,800 282,800
Women 3,400 12,600 1,000 7,500 3,900 9,100

Astronautical/
aeronautical 4,400 8,300 2,200 4,700 4,800 6,350
Man 4,300 7,900 2,200 4,500 4,800 6,200
Women 100 400 (1) 100 (1) 100

Sea footnotes at end of table.
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Table 5-10. Scientists and engineers by field, sex, and selected primary work activity: 1976 and1983-Continued

Production/ Reporting/
Field and 5QX inspection statistical

work/computing
Other (2)

I1976 1983 1976 1983 1976 I 1983

Chemical 10,300 19,800 1,400 3,300 8,200 9,600Man 9,000 18,000 1,300 2,900 8,100 9,000Women 1,300 1,800 100 500 100 600Civil 38,400 55,300 6,100 11,200 42,200 61,800Man 38,100 54,400 5,600 10,700 41,000 60,700Women 300 900 400 500 1,200 1,100.Electrical/electronics 30,200 69,300 6,500 16,300 40,200 49,000Men 30,000 67,700 6,500' 15,500 39,600 48,000Women 200 1,500 (1) 800 600 1,000Mechanical 30,600 !:2,200 3,200 7,300 35,200 37,900Men 30,000 51,200 3,200 7,000 35,200 37;400Woman 600 1,000 (1) 300 100 500Other engineers 80,700 130,600 18,000 37,600 139,000 127,300Men 79,700 123,600 17,600 32,300 137,000 121,500Women' 900 6,900 6.00 5,300 1,900 5,700

(1)
(2)

NOTE:
SOURCE:

Too few cases to estimate.
Includes no report.

Detail may not add to total because of rounding
National Science Foundation.



Table 8-11. Scientists and engineers by field, sex, and primary work activity: 1983

Field and 59X
Total

Total

Primary work activity

Research and development

Basic
re-

search

Appld.
re-

search

Management /admin.

Devel- of Otheropment Total R&D than
R&D

Total, all fields 3,465,900 1,066,000 113,800 233,900 718,300 886,400 288,200 598,300
Men 3,026,100 953,800 89,500 194,100 670,200 820,600 268,900 551,700'
Woman 439,800 112,300 24,200 39,900 48,100 65,900 19,300 46,600Total scientists 1,525,900 401,300 104,200 164,700 132,500 350,500 115,600 234,900
Men 1,149,300 312,000 80,200 128,100 103,700 293,600 99,000 194,700
Women 376,600 89,300 23,900 36.,600 28,800 56,800 16,600 40,200Physical scientists 235,900 105,300 23,900 45,000 36,400 55,600 31,100 24,600
Men 212,800 95,000 21,900 39,800 33,300 53,100 30,100 23,000
Women 23,100 10,300 2,100 5,100 3,100 2,500 900 1,600

Chemists 158,900 67,500 10,600 29,700 27,100 38,800 19,800 19,000
Men 140,300 59,300 9,400 25,600 24,300 36,800 19,100 17,800
Women 18,700 8,200 1,200 4,100 2,800 1,900 700 1,200Physicists/astronomers 48,400 22,300 9,900 7,900 4,600 11,200 8,200 3,000
Men 45,800 21,100 9,200 7,500 4,500 11,000 8,100 2,900
Women 2,600 1,200 600 400 100 300 100 200Other physical scientists 28,600 15,500 3,400 7,400 4,700 5,600 3,100 2,500
Men 26,700 14,500 3,200 6,800 4,500 5,300 3,000 2,300
Women 1,900 1,000 200 600 300 300 100 200Mathematical scientists 86,700 14,000 3,500 6,300 4,300 19,100 8,100 10,960
Men 57,700 9,700 3,200 3,900 2,600 15,200 6,300 8,900
Women 29,000 4,300 300 2,400 1,600 3,800 1,800 2,000Mathematicians 66,000 11,100 3,300 4,000 3,800 16,700 7,000 9,700
Men 46,600 8,100 3,100 2,700 2,300 13,400 5,300 8,000
Women 19,400 2,900 200 1,300 1,400 3,300 1,700 1,600Statisticians 20,700 2,900 100 2,300 500 2,400 1,100 1,300
Men 11,100 1,600 100 1,200 300' 1,900 1,000 900
Women 9,600 1,400 (1) 1,100 200 500 100 400

Sea footnotes at end ofwtable.
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Table 8-11. Scientists and engineers by field, sex, and primary work activity: 1983-Continued

Field and sex
Total

Computer specialists
Men
Women

349,100
251,700
97,400

Environmental scientists 95,100
Men 80,500
Women 14,600

Earth scientists 80,100
Men 66,800
Women 13,300

Oceanographers 2,900
Men 2,600
Women 300

Atmospheric scientists 12,100
Men 11,000
Women 1,100

Life scientists 368,400
Men 288,100
Woman 80,300

Biological scientists 255,200
Men 199,000
Women 56,200

Agricultural scientists 84,100.
Men 66,700
Women 17,400

Medical scientists 29,100
Men

t 22,300
Women 6,800

Sea footnotes at and of table.
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Primary work activity

Research and development Management/admin.

Basic Appid. Devel- of Other
Total re-

search
re-

search
opment Total R&D than

R&D

66.500 1,300 7,000 58,200 49,200 19,400 29,800
48,300 1,200 4,800 42,200 40,600 15,400 25,200
18,200 10: 2,200 16,000 8,600 4,000 4,600

41,500 8,300 23,200 10, 10C 20,600 8,200 12,400
33,100 7,000 17,800 8,36u 19,200 7,500 11,700
8,500 1,300 5,400 1,830 1,400 700 700
34,600 4,900 20,200 9,510 18,100 7,200 10,900
27,000 4,000 15,200 7,800 16,800 6,500 10,200
7,600 900 5,050 1,700 1,300 700 700
1,900 900 300 200 500 300 200
1,700 800 800 , 100 500 300 200

300 100 100 100 (1) (1) (1)
5,000 2,400 2,200 400 2,000 800 1,200
4,400 2,200 1,900 400 1,900 700 1,200

600 300 300 (1) 100 100 (1)

126,700 55,000 56,100 15,700 97,100 26,400 70,700
94,100 39,000 43,700 11,400 85,400 23,600 61,800
32,600 16,000 12,400 4,200 11,700 2,800 8,900
89,300 44,700 35,000 9,500 69,900 18,400 51,400
65,300 31,600 26,400 7,200 61,400 16,100 45,300
24,000 13,100 8,600 2,300 8,400 2,300 6,100
26,000 3,700 17,000 5,300 22,000 5,900 16,400
20,300 2,500 14,100 3,700 19,400 5,500 13,900
5,700 1,200 2,800 1,600 2,500 400 2,100
11,500 6,500 4,100 800 5,300 2,000 3,300
8,500 4,900 3,100 500 4,500 2,000 2,600
3,000 1,700 1,000 300 800 100 700
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Table 8-11. Scientists and engineers by field, 5QX, and primary work activity: 1983-Continued

Field and sax

Primary work activity

Total

Research and development

Total
Basic Appld. Dave/-
re- re- Oman+

search search

Management/admin.

tat

Psychologists 143,500Man 84,200Woman 59,300

Social scientists 247,200Man 174,400
4 Women 72,800Economists 112,500Men

90,900Women 21,600
Sociologists/anthropologists 62,200Men 34,800Women 27,400
Other social scientists 72,500Men 48,700Women 23,800

Total erAgineers 1,940,000Men 1,876,800Women 63,300
Aeronautical/astronautical 84,700Man 83,100Women

1 0

Sae footnotes at end of table.
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11,300
6,600
4,700

35,900
25,300
10,600
18,700
14,600
4,100
10,500
5,500
5,000
6,700
5,100
1,500

664,700
641,700
22,900
39,400
38,600

4,200
2,400
1,800

8,000
5,600
2,400
2,800
2,200

600
3,900
2,200
1,700
1,300
1,200

100

9,600
9,300

300
800
700

4,800
2,800
2,000

22,300
15,200
7,100

13,400
10,300
3,100
5,300
2,600
2,700
3,600
2,300
1,400

69,200
65,900
3,300
6,800
6,600

2,400
1,400
1,000

5,500
4,400

2,500
2,100

400
1,300
700
600

1,700
1,700

100

585,900
566,500
19,300
31,800
31,200

29,600
/19,300
10,300

79,300
60,800
18,500
35,400
30,900
4,500
17,400
10,300
7,100'

26,400
19,500
6,900

536,000
526,900

9,000
24,900
24,700.11 Iti

1 11

of
R&D than

AIM

5,600 24,01'0
3,800 15,500
1,700 8,500

16,800 62,500
12,200 48,500
4,500 14,000
7,300 28,100
6,800 24,100

500 3,900
3,400 14,100
1,700 8,700
1,700 5,400
6,100 20,400
3,800 15,800
2,300 4,600

172,600 363,400
169,900 357,100
2,700 6,300
16,100 8,800
16,000 8,800

1 it 111
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Table 8-11. Scientists and engineers by field, sex, and primary work activity: 1983-Continued

Field and sax
Total

Chemical 114,900
Men 107,600
Women 7,300

Civil 271,800
Man 266,300
Woman 5,500

Electrical/electronics 470,500
Man 461,100
Women 9,400

Industrial 117,000
Men 111,500
Women 5,500

Materials 40,600
Men 38,500
Women 2,100

Mechanical 371,500
Men 366,100
Woman 5,400

Mining 14,700
Men 14,100
Women 600

Nuclear 18,800
Men 18,300
Women 500

Petroleum 28,700
Men 27,000
Women 1,700

Other engineers 406,800
Men 383,200
Women 23,600

See footnotes at end of table.

1G2

Primary work activity

Research and development

Total
Basic
re-

search

Appld.
re-

search

Dovel-
opment

46,900 400 5,800 40,700
43,100 400 5,300 37,400
3,800 (1) 500 3,200

50,700 500 4,700 45,500
48,900 400 4,600 43,900
1,800 (1) 100 1,600

206,100 3,200 19,100 183,800
201,700 3,200 18,500 180,100

4,400 (1) 600 3,700
24,700 100 900 23,700
23,300 100 800 22,400
1,400 (1) 100 1,300

15,000 700 3,900 10,400
13,900 700 3,700 9,500
1,100 (1) 200 900

163,800 1,500 11,200 151,100
161,200 1,400 11,000 148,800
2,600 (1) 200 2,300
3,500 200 1,100 2,200
3,300 200 1,000 2,200

200 (1) 100 100
5,600 200 1,200 4,200
5,400 200 1,100 4,100

100 (1) 100 100
5,800 300 1,100 4,400
5,200 300 1,000 3,900

700 (1) 100 500
103,300 1,800 13,500 88,100
97,200 1,600 12,400 83,100
6,200 100 1,100 5,000

Management/admin.

Total
of
R&D

Other
than
RID

33,800 11,000 22,800
33,200 10,900 22,300

600 100 500
89,100 9,900 79,200
88,100 9,900 78,200
1,000 100 1,000

121,800 57,500 84,200
120,500 57,000 63,500

1,300 600 700
36,500 5,100 31,400
35,400 4,900 3Q,500
1,100 200 900
11,300 5,500 5,800
11,000 5,300 5,700

300 200 (1)
104,100 34,700 69,400
103,400 34,400 68,900

700 300 500
3,700 900 2,800
3,700 900 2,800

(1) (1) (1)
6,300 2,000 4,300
6,300 2,000 4,300

(1)
c4

(1) (1)
7,000 1,400 5,600
6,800 1,400 5,300

200 (1) 200
97',400 28,400 69,000
93,800 27,300 66,600
3,600 1,200 2,400
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Table 8-11. Scientists and engineers by field, sex, and primary work activity: I983-Continued

Field and sex

i

i

Teach-
ing

Primary work activity

Con-
sult-
ing

Pro-
duct/
In-

spec-
tion

Reptg./ 1

stets./
com- Other

puting
'..eport

Total, all fields 236,900 169,900 442,300 334,700 187,600 142,100Men 177,700 154,300 408,300 241,600 138,200 131,700Women 59,200 15,700 34,000 93,100 49,300 10,400
Total scientists 235,400 58,900 106,800 254,200 116,300 32,400Man 148,300 46,200 85,400 168,600 70,100 25,000Women 57,100 12,600 21,400 85,700 46,200 7,400
Physical scientists 29,500 3,100 27,000 5,200 4,600 5,500Men 26,200 2,800 22,800 4,100 3,700 5,100Women 3,200 300 4,300 1,200 900 400Chemists 17,500 1,100 23,500 3,400 3,400 3,700Men 15,100 1,000 19,500 2,700 2,500 3,300Women 2,400 100 4,100 700 800 400Physicists/astronomers 9,800 700 1,300 1,000 900 1,100Men 9,200 700 1,200 700 800 1,100Women 00 (1) 100 300 100 (1)Other physical scientists 2,100 1,300 2,200 800 300 700Men 2,000 1,100 2,100 700 300 700Women ZOO 200 100 100 (1) (1)
Mathematical scientists 32,200 1,700 2,400 15,700 500 1,100Men 21,300 800 2,000 7,400 300 900women 10,800 900 400 8,400 200 '200Mathematicians 29,500 700 1,900 4,800 500 900Men 19,300 300 1,800 2,700 300 700Women 10,200 400 100 2,100 200 200Statisticians 2,600 1,000 500 11,000 (1) 300Men 2,000 500 200 4,700 (1) 200Woman 600 500 300 6,300 (1) (1)

Sae footnotes a' and of table.
.1
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Table B-11. Scientists and engineers by field, sex, and primary work activity: 1983-Continued

Field and sex

Prima'ry work activity

Teach-
ing

Con-
sult-
ing

Pro-
duct/
In-

spec-.
tion

Reptg./
stats./
com-
puting

Other No report

Computer specialists 8,100 19,100 10,200 183,200 6,200 5,900
Man 5,600 14,600 7,600 126,300 4,100 4,700
Women 3,200 4,500 2,600 57,000 2,100 1,200

Environmental scientists 5,900 7,700 9,600 6,300 1,500 2,000
Man 4,700 6,900 8,900 5,000 1,100 1,700
Women 1,200 800 800 1,200 400 300

Earth scientists 5,400 7,200 8,000 3,800 1,200 1,700
Men 4,100 6,500 7,300 2,900 900 1,400
Women 1,200 700 800 1,000 300 300

Oceanographers 100 (1) 200 100 (1) 100
Man 100 (1) 200 100 (1) (1)
Women (1) (1) (1) (1) (1) (1)

Atmospheric scientists 400 500 1,400 2,300 300 200
Men 400 400 1,400 2,100 200 200
Women (1) 100 (1) 300 (1) (1)

Life scientists 50,900 11,300 4.0,500 10,800 24,000 7,100
Men 38,400 10,100 31,700 7,200 15,400 5,700
Women 12,400 1,200 8,800 3,600 8,600 1,400,

Biological scientists 37,000 8,600 23,000 8,400 14,500 4,500
Men 26,800 7,900 19,000 5,500 9,700 3,400
Women 10,200 700 3,900 3,000 4,900 1,100

Agricultural scientists 6,500 2,460 16,800 2,000 6,200 2,200
Men 5,500 2,000 12,300 1,500 3,700- 2,000
Women 1,000 400 4,500 500 2,600 200

Medical scientists 7,400 200 700 400 , 3,200 400
Men 6,100 200 400 200 2,100 300
Woman 1,300 100 300 200 1,100 100

See footnotes at and of table.



Table 8-11. Scientists and engineers by field, sex, and primary work activity: 1983-Continued

Field and sex

Primary work activity

Teach-
ing

Pro- Reptq./
Con- duct/ stats.6
suit- In- com- Othering spec- puting

tion

o report

Psychologists
Men
Women

Social scientists
Men
Women

Economists
Men
Women

SocioJorlists/anthropologists
Veil

Women
Other social scientists
Men
Women

Total engineers
Men
Women

Aeronautical /astronautical
Men
Woman

29,100
18,100
11,000

49,20e
34,1100
15,200
17,400
15,000
2,300
15,700
8,500
7,100
16,200
10,500
5,700

31,500
29,400
2,100
1,2U0
1,100

100

7,500
4,900
2,600

8,500
6,200
2,300
5,800
4,500
1,300
1,000

900
100

1,700
800
900

111,100
108,000
3,000

900
900
(1)

6,200
3,800
2,300

10,900
8,700
2,200
4,100
3,900

200
3,100
1,700
1,400
3,800
3,100

700

335,500
322,900
12,600
8,300
7,900

400

3,500
1,500
2,000

29,400
17,100
12,300
19,500
12,300
7,200
4,500
2,000
2,500
5,400
2,800
2,600

80,400
73,000
7,500
4,700
4,500

100

51,400
27,500
23,900

28,100
17,900
10,200
9,000
7,300
1,700
8,200
4,600
3,700
10,800
6,000
4,800

71,300
68,200

131,111i

(1)

4,900
2,400
2,500

6,000
4,600
1,400
2,700
2,400

300
1,700
1,200
500

1,600
1,000
600

109,600
106 4 00

3,(0 00

4,300
4,200

(1)
See footnotes at end of table.
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Table B-11. Scientists and engineers by field, 52X, and primary work activity: 1983-Continued

Field and sex

Primary work activity

Teach-
ing

Con-
suit-
ing

Pro-
duct/
In-

spec-
tion

Reptq./
stets./
com-

puting
Other No report

Chemical 1,500 2,700 19,800 3,300 2,400 4,600
Men 1,400 2,600 18,000 2,900 2,100 4,400
Women 100 100 1,800 500 300 200

Civil 3,600 42,000 55,300 11,200 4,300 15,600
Men 3,400 41,400 54,400 10,700 4,100 15,200
Women 200 600 900 500 100 300

Eitectrical/electronics 8,100 16,100 69,300 16,300 8,000 25,000
Men 7,600 15,900 67,700 15,500 7,600 24,500
Women 400 200 1,500 800 400 400

Industrial 2,000 3,800 31,400 8,900 3,000 6,800
Men 1,900 3,600 30,100 7,900 2,800 6,600
Women (1) 200 1,3n0 1,000 200 200

Materials 900 1,700 8,800 700 600 1,700
Men 900 1,700 8,200 600 600 1,600
Women (1) (1) 600 100 (1) 100

Mechanical 6,100 13,600 52,200 7,300 6,100 18,200
Men 5,900 13,400 51,200 7,000 5,900 18,000
Women 300 200 1,000 300 100 200

Mining 400 1,500 3,600 1,400 200 300
Men 300 1,500 3,500 1,300 200 300
Women (1) 100 200 100 (1) (1)

Nuclear 300 900 3,300 1,000 300 1,100
Men 200 900 3,300 900 300 1,100
Women (1) 100 (1) 200 (1) (1)

Petroleum 300 2,400 8,200 1,300 1,100 2,500
Men 300 2,400 7,800 1,100 1,000 2,500
Women (1) (1) 400 200 100 (1)

Other engineers 7,200 25,400 75,200 24,400 44,300 29,600
Men 6,300 23,900 70,700 20,600 42,500 28,200
Women 900 1,500 4,500 3,800 1,800 1,400

(1) Too few cases to estimate.

NOTE: Detail may not add to total because of rounding.
SOURCE: National Science Foundation.



Table 8-12a. Employed doctoral scientists and engineers by field and type of amployer: 1973, 1981, and 1983
o

Field
Business/industry Educational institutions

1973 1981 1983 1973 1984 1983

Total, all fields 53,400 99,100 113,500 129,300 187,000 196,100
Total scientists 35,600 67,300 79,000 116,300 169,000 175,700Physical scientists 19,700 27,400 28,700 22,000 2&,200 27,900Mathematical scientists 900 1,600 2,000 10,500 12,700 13,200Computer specialists 1,000 5,200 6,800 1,400 3,000 4,000Environmental scientists 2,200 4,700 5,200 5,200 6,700 6,700Life scientists 7,100 13,100 16,400 708,200 55,800 58,900Psychologists 3,100 10.100 13,000 15,000 21,700 22,200Social scientists 1,700 5,100 6,800 24,000 40,800 42,800
Engineers 17,800 31,800 34,500 13,000 18,0047, 20,300
Percent Distribution

Total, all fields 100.0 100.0 100.0 100.0 100.0 100.0
Total scientists 66.7 67.9" 69.6 89.9 90.4 89.6Physical scientists 36.9 27.6 25.3 17.0 15.1 14.2Mathematical scientists 1.7 1.6 1.8 8.1 6.8 6.7Computer specialists 1.9 5.2 6.0 1.1 1.6 2.0Environmental scientists 4.1 4.7 4.6 4.0 3.6 3.4Life scientists 13.3 13.2 14.4 29.5 29.8 30.0Psychologists 5.8 10.2 11.5 11.6 11.6 11.3Social scientists 3.2 5.1 6.0 18.6 21.8 21.8
Engineers 33.3 32.1 30.4 1.0.1 9.6 10.4

Sae footnotes at and of table.
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Table B-122. Employed doctoral scientists and engineers by field and type of
employer: 1973, 1981, and 1983-Continued

Field

Total, all fields

Total scientists
Physical scientists
Mathematical scientists
Computer specialists
Environmental scientists
Life scientists
Psychologists
Social scientists

Engineers

Percent Distribution

Total, all fields

Total scientists
Physical scientists
Mathematical scientists
Computer specialists
Environmental scientists
Life scientists
Psychologists
Social scientists

Engineers

Federal government

1973 1981

18,200 25,100 25,800

15,500 21,300 22,000
4,100 4,31)0 4,300

500 900 800
100 400 500

2,000 3,100 3,100
5,820 7,200 7,800
1,200 1,200 1,200
1,700 4,300 4,300

2,700 3,800 3,800

100.0 100.0 100.0

85.2 84.9 85.3
22.5 17.1 16.7
2.7 3.6 3.1
.5 1.6 1.9

11.0 12.4 12.0
31.9 28.7 30.2
6.6 4.8 4.7
9.3 17.1 16.7

14.8 15.1 14.7

NOTE: Detail may not add to total because of rounding.
SOURCE: National Science Foundation.



Table 3 -12b. Employed doctoral scientists and engineers by field, sax, and selected primary work activity: 1973 and1983

Field and sex

Total, all fields
Men
Women

Total scientists
Men
Women

Physical scientists
Men
Women

Chemists
Men
Women

Physicists/Astronomers
Men
Woman

Mathematical scientists
Men
Woman

Mathematicans
Men
Women

Statisticians
Man
Woman

See footnotes at end of table.

171
.m1

Primary work activity

Total Research and development

1973 1983

220,300 369,300
203,400 320,500
16,900 48,800

184,600 307,800
167,800 260,000
16,800 47,800

48,500 64,000
46,600 59,800
1,900 4,200

30,800 41,300
29,390 37,800
1,500 3,500

17,800 22,700
17,300 22,000

400 700

12,100 16,400
11,400 15,000

SOO 1,400
10,700 13,600
10,000 12,500

700 1,100
1,500 2,800
1,400 2,500

100 300

Total Research

1973 1983 1973 1983

70,400 121,600 63,000 104,500
65,800 107,200 58,500 91,100
4,600 14,400 4,500 13,400

57,900 98,900 54,700 89,500
53,300 85,000 50,200 76,500
4,600 13,900 4,500 13,100

19,800 28,900 18,000 25,600
19,200 26.1;00 17,400 23,800600 1,900 600 1,70011,700 18,000 10,400 15,500
11,300 16,400 10,000 14,100

400 1,500 400 1,400
8,100 10,900 7,600 10,000
8,000 10,500 7,400 9,700

200 400 200 400

2,600 3,400 2,500 2,900
2,500 3,100 2,400 2,700

100 300 100 200
2,300 2,800 2,200 2,400
2,200 2,600 2,100 2,200

100 20i 100 200
300 600 300 500
300 500 300 400
(1) 100 (1) 100
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Table 8-12b. Employee doctoral scientists and engineers by field, sex, and selected primary work activity: 1973 and
1983-Continued

Primary work activity

Total Research and development

Computer specialists
Men
Women

Environmental scientists
Men
Women

Earth scientists
Men
Woman

Oceanographers
Men
Women

Atmospheric scientists
Men
Women

Life scientists
Men
Women

Biological scientists
Men
Women

Agricultural scientists
Men
Women

Medical scientists
Men
Women

See footnotes at and of table.
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1973 1983

2,700 12,200
2,600 10,900

100 1,300

10,300 16,500
10,100 15,600

300 900
8,600 12,500
8,300 11,900

200 600
1,100 1,700
1,100 1,600

(1) 200
600 2,200
600 2,100
(1) 100

56,700 92,800
50,600 76,600
6,100 16,200

36,800 55,200
31,900 44,600
4,900 10,600
9,200 14,500
9,100 13,900

100 700
10,700 23,100
9,600 1;1,100
1,100 4,900

Total Research

1973 1983 1973
I 1983

1,000 4,700 500 1,500
1,004 4,300 500 1,400

(1) 400 (1) 100

3,700 6,700 3,500 6,400
3,600 6,300 3,400 6,000

100 400 100 400
2,800 4,300 2,700 4,100
2,100 4,100 2,600 3,900

100 200 100 200
500 1,000 500 1,000
500 900 500 900
(1) 400 (1) 100
300 1,300 300 1,300
300 1,300 300 1,200
(1) 100 (1) 100

23,200 40,900 22,800 39,500
20,400 33,400 20,000 32,100
2,800 7,600 ,.800 7,400
15,900 28,000 15,300 21,400
13,600 22,100 13,500 21,700
2,300 5,900 2,300 5,800
4,000 6,200 3,900 5,900
4,000 5,900 3,800 5,600

100 300 100 300
3,300 6,700 3,200 6,200
2,900 5,300 2,700 4,900

400 1,400 400 1,300



Table B-12b. Employed doctoral scientists and engineers by field, sax, and selected primary work activity: 1973 and1983-Continued

Field and sex

Primary work activity

Research and development

Total Research

1973 1 1983 1973 1983

Psychologists 24,800 46,600 3,300 4,900 3,200Men 20,000 33,000 2,800 3,600 2,700Women 4,800 13,700 500 1,300 500
Social scientists 29,400 59,300 4,300 9,400 4,230Man 26,500 49,300 3,900 7,400 3,800Women 2,900 10,100 400 2,000 400Economists 9,700 17,000 2,000 :,900 2,000Men 9,200 15,500 1,900 3,500 1,900Women 500 1,400 100 400 100Sociologists/Anthropologists 6,500 12,100 1,000 1,800 1,000Mon 5,300 8,600 800 1,200 800Woman 1,200 3,500 200 700 200Other social scientists 13,200 30,300 1,300 3,700 1,200Men 12,000 25,200 1,200 2,700 1,100Women 1,200 5,100 100 900 100

Total engineers 35,800 61,500 12,500 22,700 8,300Men 35,600 60,500 12,400 22,200 8,200Women 100 1,100 (1) 500 (1)Aeronautical/astronautical 1,700 3,700 500 1,700 400Men 1,700 3,600 500 1,700 400Women (1) 100 (1) (1) (1)Chemical 4,500 7,000 1,500 2,800 900Men 4,500 6,900 1,500 2,800 900Women (1) 100 (1) 100 (1)Civil 3,100 5,300 500 600 400Man 3,100 5,200 500 600 400Women (1) 100 (1) (1) (1)

See footnotes at end of table.

175

4,700
3,400 i
1,300/

8,900
7,000
1,900
3,800
3,400
400

1,800
1,200
700

3,400
2,500

900

15,000
14,600

300
1,000
1,000

(1)
2,100
2,000
e4.00
600
eoo
(1)
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raule S-12b. Employed doctoral scientists and engineers by field, sex, and selected primary work activity: 1973 and
1981-Continued

Field and sex

Primary work activity

Total

1973 1983

Research and development

Total

1973 1 1983

Research

1973 1983

.-9,

Electrical/electronics 7,100 12,700 2,700 4,500 1,400 2,500
Men 7,000 12,500 2,700 4,400 1,400 2,400
Women (1) 200 (1) 100 (1) 100

Mechanical 3,300 5,700 1,000 1,700 600 800
Men 3,300 5,600 1,060 1,700 600 800
Women (1) 100 (1) (1) (1) (1)

Nuclear 1,300 2,300 400 900 200 600
Men 1,300 2,300 400 900 200 600
Women (1) .(1) (1) (1) (1) (1)

Other engineers 15,000 24,900 5,800 10,400 4,300 7,500
Men 14,900 24,400 5,800 10,100 4,300 7,300
Women\ 100 500 (1) 300 (1) 200

Sea footnotes at ene of table.
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Table 8-12b. Employed doctoral scientists and engineers by field, sax, and selected primary work activity: 1973 and1983-Continued

Field and 512x

Total, all fields
Man
Women

Total scientists
Men
Women

Physical scientists
Men
Women

Chemists
Men
Woman

Physicists/Astronomers
Men
Women

Mathematical scientists
Men
Women

Mathematicans
Men
Woman

Statisticians
Man
Woman

See footnotes at and of table.

Primary work activity

Research and development Myt. of R & D

Development

1973 1983

7,400 17,100
7,300 16,100

100 1,000

3,200 9,400
3,100 8,600

100 900

1,800 3,300
1,800 3,100

(1) 200
1,300 2,400
1,300 2,300

(1) 200
500 900
500 900
(1) (1)

100 500
100 400
(1) (1)
100 400
100 400
(1) (1)
(1) 100
(1) 100
(1) (1)

1973 1983

32,900 31,400
31,900 30,000
1,000 1,400

24,600 20,900
23,600 19,600
1,000 1,300

8,800 8,800
8,600 8,500

100 300
6,500 6,500
6,500 6,300

100 200
2,200 2,300
2,200 2,200

(1) (1)

500 500
500 500
(1) (1)
400 300
400 200
(1) (1)
100 300
100 300
(1) (1).

Management of
other than R & D

1973 1983

13,200 30,400
12,500 26,500

800 3,800

11,000 25,400
10,200 21,600

800 3,800

2,200 3,100
2,100 2,900

100 200
1,700 1,700
1,600 1,600

100 100
500 1,300
500 1,300
(1) (1)

500 1,000
400 900
(1) 100
400 900
400 800
(1) 100
(1) 100
(1) 100
(1) (1)
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Table 11-12b. Employed doctoral scientists and engineers by field, sex, and selected primary work activity: 1973 and
1983-Continued

Field and sex

Primary work activity

Research and development

Development

1973
1

1983

Mgt. of R & D Management of
other than R & D

1973 1983 cl 1973 I 1983

1

Computer specialists 500 3,200 400 1,100 200 900
Men 500 3,000 400 1,000 200 800
Women (1) 300 (1) 100 (1) 100

Environmental scientists 100 300 2,000 1,800 600 1,300
Men 100 300 1,900 1,800 600 1,300
Women (1) (1) (1) 100 (1) 10P

Earth scientists 100 200 1,600 1,300 500 1,20u
Men 100 200 1,600 1,200 500 1,200
Women (1) (1) (1) (1) (I) (1)

Oceanographers (1) Cl) 300 300 Cl) 1(Q
Men (1) (1) 300 200 (1) 100
Women (1) (1) (1) (1) (1) Cl)

Atmospheric scientists (1) 100 100 300 (1) (1)
Men Cl) 100 100 300 (1) (1)
Women (1) (1) Cl) (1) (1) Cl)

Life scientists 400 1,400 8,200 . 6,200 2,600 6,800
Men 400 1,200 7,800 5,800 2,400 5,700
Women Cl) 200 400 400 200 1,100

Biological scientists 100 600 3,900 2,800 1,300 3,000
Men 100 500 3,600 2,600 1,200 2,600
Women ) 100 301 200 100 400

Agricultural scientists 100 300 2,000 1,600 400 1,200
Men 100 300 2,000 1,600 400 1,200
Women (1) (1) (1) (1) (1) (1)

Medical scientists 40 500 2,300 1,700 900 2,500
Mon 100 400 2,200 1,600 800 1,900
Women (1) 100 100 200 100 700

See footnotes at end of table.
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Table B-12b. Employed doctoral scientists and engineers by field, sex, and selected primary work activity: 1973 and1983-Continued

Field and SQX

Psychologists
Men
Women

Social scientists
Mon
Women

Economists
Men
Women

Sociologists/Anthropologists
Men
Women

Other social scientists
Men
Women

Total engineers
Men
Women

Aeronautical/astronautical
Men
Woman

Chemical
Men
Women

C il
Men
Women

Sae footnotes at and of table.
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I

Primary work activity

I

Research and development Mgt. of R & D

Development

1973 I 1983

100 200
100 20n
(1) 100

100 400
100 400
(1) 100
(1) 100
(1) 100
(1) (1)
(1) (1)
(1) (1)
(1) (1)
(1) 300
(1) 200
(1) 100

4,200 7,700
4,200 7,500

(1) 200
100 700
100 700
(1) (1)
600 800
600 800
(1) (1)
100 100
100 100
(1) (1)

1973 1983

Management of
other than R & D

1973 1983

2,400 900 2,500 4,700
2,100 800 2,200 3,600

300 100 400 1,100

2,400 1,600 2,500 7,700
2,200 1,300 2,400 6,500

200 300 100 1,200
1,000 500 800 2,000
900 500 H00 1,800
100 (1) (1) 100

. 400 100 400 1,200
300 (1) 400 800
100 (1) (1) 300

1,100 1,000 1,300 4,600
1,000 800 1,200 3,800

100 200 100 800

8,300 10,500 2,200 5,000
8,300 10,400 2,200 4,900

(1) 100 (1) (1)
600 800 100 200
600 800 100 200
(1) (1) (1) (1)

1,000 1,100 400 600
1,000 1,100 400 600

(1) (1) (1) (1)
400 200 : 300 600
400 200 . 300 600
(1) (1) (1) (1)
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Table 8-12b. Employed doctoral scientists and engineers by field, 50x, and selected primary work ectivity: 1973 and1983-Continued

Field and sex

Primary work activity

Research and development Mgt. of R & D

Development

1973 1983

1973 1983

Management of
other than R &

1973 1983

Electrical/electronics 1,300 2,100 1,600 2,800 300 1,100Men 1,200 2,000 1,600 2,800 300 1,100Women (1) 100 (1) (1) (1) (1)Mechanical 400 900 600 600 200 500Men 400 900 600 600 200 500Women (1) (1) (1) (1) Cl) (1)Nuclear 100 300 400 300 100 300Men 100 300 400 300 100 300Women (1) (1) (1) (1) (1) (1)Other engineers 1,500 2,900 3,800. 4,700 800 1,700Men 1,500 2,800 3,700 4,700 800 1,700Women (1) 100 (1) 100 (1) (1)

See footnotes at end of table.
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Table 8-12b. Employed doctoral scientists and engineers by field, sex, and selected primary work activity: 1973 and1983-Continued

Field and sQx

Primary work activity

Teaching Consulting

1973 1983

Sales/
professional

services

1973
1

1983 1973 II 1983

Total, all fields 79,900 108,200 4,100 12,700 8,100 29,800Men 72,500 92,700 3,700 11,600 6,400 21,900Women 7,500 15,500 300 1,200 1,600 8,000
Total scientists 71,100 96,400 2,900 9.000 7,800 28,600Men 63,600 81,000 2,600 7,900 6,200 20,600Women 7,400 15,400 300 1,1130 1,600 7,900
Physical scientists 14,300 14,700 400 900 600 1,600Mon 13,400 13,500 400 900 500 1,500Women 900 1,200 (1) (1) (1) 100Chemists 8,200 9,000 300 700 500 1,200Mon 7,500 8,000 300 600 400 " 1,000Women 700 1,000 (1) (1) (1) 100Physicists/Astronomers 6,100 5,700 200 300 100 500Men 5,900 5,500 200 300 100 500Women 200 ?AO (1) (1) (1) (1)
Mathematical scientists 8,000 9,700 100 600 100 300Men 7,400 8,800 100 500 100 200Women 600 9C0 (1) 100 Cl) (1)Mathematicans 7,200 8,300 (1) 300 ( 1) 200Mon 6,700 7,500 (1) 300 (1) 200Women 600 800 (1) (1) (1) (1)Statisticians 800 1,400 100 300 Cl) (1)Men. 800 1,200 100 300 ( 1) (1)Women (1) 100 (1) (1) ( 1) (1)
Computer specialists 900 2,400 100 700 (1) 400Men 900 2,200 100 600 (1) 300Women (1) 200 Cl) 100 Cl) 100

See footnotes at end of table.
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Table 8-12b. Employed doctoral scientists and engineers by field, sex, and selected primary work activity: 1973 andI983-Continued

Primary work activity

Field and sex Teaching Consulting

1973 1983 1973 1983

Environmental scientists
Men
Women

Earth scientists
Men
Women

Oceanographers
Men
Women

Atmospheric scientists
Men
Women

3,100
3,000

100
2,700
2,700

100
200
200
(1)
100
100
(1;

Life scilntists 17,800
Men 15,600
Women 2,200

Biological scientists 13,700
Men 11,800
Women 1',900

Agricultural scientists 1,600
Men 1,500
Women (1)

Medical scientists 2,500
Men 2,200
Women 300

Psychologists 9,300
Men 7,500
Women 1,800

See footnotes at and of table.

3,400
3,300

200
2,900
2,800

100
200
200
(1)
300
300
(1)

22,500
18,000
4,500
15,200
12,200
3,000
2,500
2,400

100
4,800
3,500
1,300

12,700
9,300
3,500

300
300
(1)
100
300
(1)
(1)
(1)
(1)
(1)
(1)
(1)

600
600
100
300
300
(1)
200
200
(1)
100
100
(1)

900
700
200

Sales/
professional

::ervices

1973 1933

1,200
1,101

100
1,100
1,000

100
(1)
(1)
(1)
100
100
t1)

2,000
1,700

300
900
800
100
500
500
(1)
600
500
100

2,100
1,600
500

1,500
1,400

100
300
300
(1)
300
300
(1)
900
900
100

5,300
3,900
1,500

200
200
(1)
200
200
(1)
Cl)
(.1)

(1)
(1)
(1)
(1)

6,200
5,200
1,000
1,100

900
200
600
600
(1)

4,500
3,700

800

18,500
12,100
6,400



Table B-12b. Employed doctoral scientIsts and engineers by field, sex, and selected primary work activity: 1973 a'hd'1983-Continued

Field and sex

Primary work activity

Teaching Consulting
Sales/

professional
services

1973 1983 1973 1--- 1983 1973 1 1983

Social scientists 17,700 31,100 500 1,500 300 1,300Men 15,800 26,100 400 1,300 200 1,100Woman 1,900 5,000 (1) 200 (1) 300Economists 5,000 7,800 200 800 100 400Men 4,700 7,100 200 700 110 400Women 300 700 (1) 100 ) (1)Sociologists/Anthropologists 4,400 7,600 (1) 100 (1) 200Men 3,600 5,500 Cl) 100 (1) 200Women 900 2,100 (1) (1) (1) 100Other social scientists 8,300 15,700 200 600 100 700Man 7,500 83,500 200 500 100 600Women 700 2,200 Cl) 100 (1) 200

Total engineers 8,900 11,800 1,190 3,700 300 1,300Man 8,800 11,700 1,100 3,700 300 1,200Women (1) 200 (1) (1) (1) (1)Aeronautical/astronautical 300 500 (1) 100 (1) 100Men 300 500 (1) 100 (1) 100Women (1) (1) (1) (1) (1) (1)Chemical 700 1,100 200 200 100 200Men 700 1,100 200 200 100 200Women (1) (1) (1) (1) (1) (1)Civil 1,300 2,100 300 900 (1) 100Men 1,300 2,100 300 900 Cl) 100Woman (1) (1) (1) (1) (1) (1)Electrical/alectronics 2,000 2,400 100 400 (1) 200Men 2,000 2,400 100 400 (i) 200Woman (1) (1) . (1: (1) (1) (1)Mechanical 1,300 1,900 101 300 (1) 100Men 1,300 1,800 100 300 Cl) 100Woman (1) (1) (1) (1) (1) (1)

Sae footnotes at and of table.
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Table 8-12b. Employed doctoral scientists and engineers by field, sex, and selected primary work activity: 1973 and
1983-Continued

Primary work activity

Field and sex Teaching

1973 1983

Consulting

1973 1933

Sales/
professional

services

1973 1983

Nuclear 200 300 100 200
Man 200 300 100 200
Women (1) (1) (1) (1)

Other engileers 3,000 3,500 500 1,500
Men 3,000 3,400 500 1,500
Woman (1) 100 (1) (1)

Sae footnotes at end of table.
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(1) (1)
(4) (1)
(1) (1)
100 500
100 500
(1) (1)

-s
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Table 11-12b. Employed doctoral scientists and engineers by
field, sex, and selected primary work activity: 1973 and
1983-Continued

Primary work activity

Field and 541x Other

Total, all fields
Men
Women

Total scientists
Man
Women

11973 1983

11,700
10,700
1,000

9,300
8,300
1,000

Physical scientists 2,400
Men 2,300
Woman 200

Chemists 1,900
Men 1,700
Women 100

Physicists/Astronomars 600
Men 600
Woman (1)

rhathematical scientists 300
Men 300
Woman Cl)

Mathematicans 300
Men 200
Woman Cl)

Statisticians (1)
Man C1)
Wc-an (1)

Computer specialists 100
Men 100
Women (1)

See footnotes at and of table.

35,100
30,600
4,500

28,500
24,200
4,300

6,100
5,600

400
4,300
3,900

400.

1,800
1,7Cu

100

1,000
900
100
800
800
(1)
100
100
(1)

2,000
1,600

300

195
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Table B-12b. Employed doctoral scientists and engineers by
field, sex, and seleCted primary work activity: 1973 and
1983-Continued

Primary work activity

Field and sex 1 Other

Environmental scientists
Men
Women

Earth scientists
Men
Woman

Oceanographers
Men r

Women
Atmospheric scientists
Mon
Women

Life scientists
Men
Women

Biological scientists
Men
Women

Agricultural scientists
Men
Women

Medical scientists
Men
Women

Psychologists
Men
Women

See footnotes at end of table.
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1973 1983

600 1,800
600 1,600
(1) 100
600 1,500
600 1,400
(1) 100
(1) . 100
(1) 100
(1) (1)
(1) 100
(1) 100
(1) (1)

2,800 8,200
2,500 6,800

300 1,400
1,300 4,100
1,100 3,300

200 800
700 1,900
700 1,801
Cl) 100
800 2,200
700 1,700
100 500

1,100 2,800
800 2,000
300 800
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Table 8-12b. Employed toctoral scientists aid engineers by
field, sex, and selected' primary work activity: 1973 and
1983-Continued

Field and sex

Primary work activity

Other

1973 1983

Social scientists 1,800 6,800
Men . 1,600 5,600
Women 200 1,100

Economists 600 1,600
Men 600 1,500
Women 100 100

Sociologists/Anthropologists 300 1,100
Men 200 800
Women (1) 300

Other social scientists 900 4,100
Man 800 3,300
Women 100 800

Total engineers 2,500 6,500
Men 2,500 6,300
Women (1) 200

Aeronautical/astronautical 100 300
Men 100 300
Women (1) (1)

Chemical 500 1,000
Men 500 1,00G
Women (1) (1)

Civil 300 700
Men 300 700
Women (') (1)

Electrical/electronics 400 1,100
Men 400 1,100
Women (1) (1)

Mechanical 100 600
Men 100 600
Woman (1) (1)

See footnotes at end of table.
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Table 3-12b, Employed doctoral scientists and engineers by
field, sex, and selected primary work activity: 1975 and
1933-Continued

Field and sex

Primary work activity

Other

1973 1933

Nuclear 200 400
Men 200 400
Women (1) Cl)

Other engineers 1,000 2,500
Men 1,000 2,400
Women (1) 100

(1) Too few cases to estimate.

NOTE: Detail may not add to total because of rounding
SOURCE: National Science Foundation.



Table B-13. Employed scientists and engineers by primary activity and type of employer: 1976 and 1983

Primary work activity

Total Buscnoss/industry Educational
institutions

Federal Government

1976 1983 1976 1983 1976 1983 1976 1983

Total 2,331,200 3,465,900 1,456,500 2,330,200 287,700 415,500 219,200 306,100Research and development 655,500 1,066,000 451,700 764,600 59,500 114,200 73,200 107,500Basic research 69,500 113,800 8,500 16,100 36,100 67,000 12,800 17,000Applied research 147,700 233,900 77,000 117,100 17,000 39,000 29,600 45,900Development 438,400 718,300 366,100 631,400 6,40,0 8,200 30,800 44,600Management/administration 687,100 886,400 478,900 643,700 38,900 42,000 73,700 97,000Of R&D 220,000 288,200 154,800 211,500 12,200 14,000 31,000 38,100Other than R&D 467,100 598,300 324,100 432,200 26,700 28,000 42,600 58,900Teaching 163,300 236,900 5,200 11,700 151,000 211,400 1,600 2,200Production/
inspection 253,000 462,300 182,800 343,000 4,900 6,700 26,100 41,500Reporting/
statistical
work/computing 107,700 334,700 66,200 237,600 4,300 13,800 18,300 43,300Other (1) 464,700 499,500 271,700 329,500 29,100 27,400 26,300 14,700

(1) Includes no report.

NOTE: Detail may not add to total beCause of rounding
SOURCE: National Science Foundation.
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Table 8-14. Employed doctoral scientists and enginaers by primary work activity and type of empioyer: 1973, 1981, and
1983

Primary work activity
Business /industry Educational institutions

1983 1973 1981

Total 53400 99,100 113,500 129,300 187,000 196,100

Research and development 23,800 43,600 46";500 30,700 52,600 54,700
Basic rasearch 3,500 6,300 6,700 22,500 37,800 39,500
Applied research 13,200 21,800 23,500 7,600 13,700 13,600
Developmant 7,000 15,400 16,300 600 1,000 1,500

Management/administration 17,700 24,300 25,500 10,700 6,400 20,700
Of R&D 14,200 18,500 20,100 4,500 4,400 3,000
Other than R&D 3,500 5,800 5,500 6,200 2,000 17,700

Teaching 200 500 1,300 78,900 104,100 105,900
Other (1) 11,700 30,700 40,100 9,000 24,000 14,800

Percant Distribution

Total 100.0 100.0 100.0 100.0 100.0 100.0

Research and davelopment 44.6 44.0 41.0 23.7 28.1 27.9
Basic rasearch 6.6 6.4 5.9 17.4 20.2 20.1
Applied research 24.7 22.0 20.7 5.9 7.3 6.9
Devalopment $3":1 15.5 14.4 .5 .5 .8

Management/administration 33.1 24.5 22.5 8.3 3.4 10.6
Of R&D 26.6 18.7 17.7 3.5 2.4 1.5
Other than R&D 6.6 5.9 4.8 . 4.8 1.1 9.0

Teaching .4 .5 1.1 61.0 55.7 54.0
Other (1) 21.9 31.n 35.3 7.0 12.8 7.5

See footnotes at and of table.
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Table B-14. Employed doctoral scientists and engineers by primary work
activity and type of employer: 1973, 1981, and 1983-Continued

Primary work activity
Federal government

1973 1981 1983

Total 18,200 25,100 25.800

Research and development 10,000 13,700 13,900
Basic research 4,700 6.100 6,400
Applied research 4,800 6,800 6,500
Development 500 800 1,000

Management/administration 5,500 7,500 7,200
Of R&D 4,500 5,900 5,400
Other than R&D 1,000 1,700 1,800

Teaching 200 100 200Other (1) 2,400 3.800 4,500

Percent Distribution

Total 100.0 100.0 100.0

Research and development 54.9 54.6 53.9
Basic researat 25.8 24.3 24.8
Applied research 26.4 27.1 25.2
Development 2.7 3.2 3.9

Management/administration 30.2 29.9 27.9
Of R&D 24.7 23.5 20.9
Other than R&D 5.5 6.8 7.0

Teaching 1 . 1 .4 .8
Other (1) 13.2 15.1 17.4

(1) Includes consulting, sales /professional services, other, and no
report.

SOURCE: National Science Foundation.
NOTE: Detail may not add to total because of rounding.'
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Table 8-15. Selected employment characteristics of scientists and engineers by field: 1983

I

Labor
force Unemploy- S/E Employ- S/E Under- S/E Under-

Field partici- want ment employment utilization
pation
rate

rate rate rate rate

Total, all fields 94.9 2.2 88.0 1.9 4.1

Total scientists 95.1 2.6 81.5 3.6 6.1

Physical scientists 93.5 2.5 92.6 1.1 3.5
Chemists 92.7 2.7 92.2 1.0 3.6
Physicists/astronomers 94.9 1.9 94.3 1.4 3.3
Other physical scientists 95.7 2.4 92.0 1.2 3.5

Mathematical scientists 94.0 2.1 86.3 2.1 4.2
Mathematicians 93.7 2.2 84.6 2.2 4.3
Statisticians 95.0 1.9 91.6 1.8 3.7

Computer specialists 97.7 1.1 72.3 2.3 3.4

Environmental scientists 94.1 2.8 94.9 1.7 4.5
Earth scientists 94.2 2.7 94.9 1.8 4.5
Oceanographers 97.3 8.7 90.6 .2 8.9
Atmospheric scientists 92.9 1.7 95.8 1.4 3.0

Life scientists 94.5 2.5 88.4 3.8 6.2
Biological scientists 94.4 2.5 89.8 4.2 6.7
Agricultural scientists 94.5 7.9 84.4 3.7 6.5
Medical scientists 95.6 1.0 87.0 .4 1.4

Psychologists 95.6 3.2 76.2 6.2 9.1

Social scientists 94.5 4.9 70.1 7.0 11.5
Economists 94.6 4.2 72.8 4.0 8.1
Sociologists/anthropologists 95.1 4.7 65.8 12.5 16.6
Other social scientists 93.9 6.0 69.5 7.0 12.6

See footnotes at end of table.



Table 8-15. ielected employment characteristics of scientists and engineers by field: 1983-Continued

Labor
force Unemploy- S/E Employ- S/E Under- srr Under-

Field partici- mont mast employment utilization
pation
rate

rata rata rata rate

----

Totalengineers 94.8 1.9 93.1 0.6 2.5
Aeronautical /astronautical 94.5 1.8 95.5 .4 2.2
Chemical 92.9 2.9 93.8 .9 3.8
Civil 94.9 1.9 94.4 .7 2.6
Electrical/olectronics 95.9 1.2 94.5 .4 1.7
Industrial 94.2 2.5 88.8 1.1 3.5
Materials 93.5 2.6 92.2 .7 3.2
Mechanical 94.0 2.1 93.4 .5 2.5
Mining 92.5 2.7 88.3 1.4 4.1
Nuclear 97.4 2.4 96.9 .3 2.8
Petroleum 96.5 1.3 90.5 .0 1.4
Other engineers 95.0 2.0 91.1 .6 2.6

NOTE: Detail may not add to total because of roinding.
SOURCE: National Science FOundation.
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Table B-16. Selected employment characteristics of doctoral scientists and engineers: 1983

Labor farce Unemployment S/E Employment
Field participation

rate
rate rate_

Total, all fields 94.4 1.0 88.6

Total scientists 93.9 1.1 88.1

Physical scientists 93.1 1.2 88.1
Chemists 92.0 1.4 89.4
Physicists/Astronomers 95.3 .9 85.7

Mathematical scientists 95.0 .6 87.2
Mathematicans 94.6 .7 86.2
Statisticians 96.7 .0 92.1

Computer specialists 98.9 (1) 98.6

Environmental scientists 96.7 .6 95.0
Earth scientfsts 96.3 .5 94.7
Oceanographers 98.2 1.4 97.1
Atmospheric scientists 97.6 .5 95.4

Life scientists 92.7 1.3 92.6
Biological scientists 92.2 1.7 91.5
Agricultural scientists 91.7 1.0 92.4
Medical scientists 94.7 .5 95.2

Psychologists 94.9 .1.1 89.4

Social scientists 94.1 :1.1 76.4
Economists 94.1 .5 79.0
Sociologists/Anthropologists 92.1 2.5 78.7
Other social scientists 95.0 .8 73:5

See footnotes at end of table.



Table B-16. Selected employment characteristics of doctoral scientists and engineers: 1983-Continued

Field
Labor force

partici?ation
rate

Unemployment
rate

S/E Employment
rate

Total engineers 96.9 0.4 91.3
Aercinautical/astronautical 99.0 .1 91.1
Chemical 92.7 2.3 86.6
Civil 96.6 (1) 93.7
Electrical/electronics 97.3 .3 90.1
Materials 97.7 .0 94.4
Mechanical 96.3 .8 90.3
Nuclear 100.0 1 96.0
Systems design 98.2 (1) 93.0
Other engineers 97.3 .2 91.3

(1) Too few cases to estimate.

NOTE: Detail may not add to total because of rounding
SOURCE: National Science Foundation.
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Table 8-17. Average annual salaries of scientists and engineers by field and sex/race/ethnic group: 1982

Field Total 1 Man Woman White Black Asizn Native Hispanic
American

Total, all fields $34,000 t35,000 $26,300 $34, 100 $29,900 $34,200 $54,000 $31,400
Total scientists 31,700 33,400 25,800 31,800 28,500 32,400 32,600 27,600
Physical scientists 34,700 35,500 26,400 34,900 30.100 32,500 42,500 33,600Chemists 33,600 34,600 25'0500 33,900 29,500 30,400 42,300 29,800Physicists/astronomers 37,900 38,100 32,600 37,900 34,600 40,500 43,500 '40,500Othciir physical scientists 35,000 35,700 26,300 34,900 33,400 37,100 42,100 39,800

Mathematical scientists 34,800 37,500 29,100 35,000 31,600 34,500 31,200 25,400Ma'Alematicians 35,400 37,700 29,500 35,600 31,800 36,200 31,200 30,0005iitisticians 32,800 36,700 28,100 33,000 30,900 28,60A (1) 17,200

Computer specialists 32,200 33,500 28,800 32,300 31,100 32,000 33,000 30,600

Environmental scientists 36,800 38,000 29,900 36,700 30,7U0 37,200 46,600 38,500Earth scientists 37,600 39,000 30,300 37,500 31,200 38,100 42,200 39,800Oceanographers 34,600 36,500 22,300 33,400 28,200 30,000 56,400 22,400Atmospheric scientists 32,700 33,100 28,500 32,600 29,400 33,600 Cl) 31,400

Life scientists 28,900 30,400 22,500 29,000 27,700 28,100 30,800 250600Biological scientists 28,200 29,500 22,500 28,300 28'000 27,400 25,800 24,100Agricultural scientists 27,500 28,800 17,900 27,400 26,300 28,100 35,700 27,600Medical scientists 38,900 42,600 28,200 39,300 27,100 32,000 34,500 30,700

Psychclogists 28,800 31,700 23,900 29,000 25,900 28,400 23,300 20,400

Social scientists 30,600 33,000 24,300 30,700 26,400 34,300 29,000 24,100Economists 34,700 35,900 29,600 34,700 31,100 37,200 28,700 31400,
Sociologists/anthropologists 24,900 27,000 21,600 24,900 23,800 26,700 28,500 18,100'Other social scientists 29,200 32,100 22,700 29,500 26,700 29,000 32,000 25,900

See footnotes at and of table.
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Table 8-17. Average annual salaries of scientists and engineers by field and sex/race/ethnic groups 1982-Continued

Field l Man Women White Black Asian Native Hispanic

1

American

Total engineers $35,800 $36,000 $29,000 $35,900 $51,700 $35,100 $35,000 $33,700

'Aeronautical/astronautical 38,500 38,900 27,800 38,700 33,400 36,900 28,300 34,e00

Chemical 39,200 39,700 31,100 39,700 30,900 35,400 26,300 33,900

Civil 33,500 33,700 26,100 33,600 30,800 33,700 35,500 30,500

Electrical/electronics 36,400 36,500 29,800 36,500 33,200 36,200 35,700 35,600

Industrial 32,700 33,000 26,-900 32,900 27,900 31,600 33,200 32,100

Materials 36,900 37,300 28,600 37,200 32,000 32,400 41,000 31,600

Mechanical 36,300 36,400 29,300 36,400 32,400 35,400 38,000 35,300

Mining 37,500 38,000 24,900 37,800 25,500 33,600 28,000 27,900

Nuclear 38,i00 38,600 30,200 38,600 34,100 34,700 (1) 31,300

Petroleum 44,600 45,200 35,300 44,800 34,600 46,300 32,800 40,800

Other engineers 34, in 34,900 29,100 34,700 31,000 35,100 33,600 33,000

(1, Too few cases to estimate.

NOTE= Detail may not add to total because of rounding.
SOURCE: National Science Foundation.
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,Table 8-18. Average annual salaries of doctoral scientists and engineers by field and sex/race /ethnic group: 1953

Field Total Men Women White Black Asian Native
American

Total, all fields $39,200 $40,500 $30,900 $39,300 $36,300 $39,300 $36, 100
Total scientists 37,900 39,200 30,700 38,000 35,700 36,700 35,000
Physical scientists 41,400 1.42,000 32,800 41,700 38,700 !9,300 32,900Chemists 41,000 41,800 32,300 41,300 38,100 33,600 32,300Physicisks/Astronomers 42,200 42,400 35,200 42,300 39,900 40,900 33,900
Mathematical scientists 37,500 38,000 32,000 37,600 34,900 36,700 27,500Mathematicans 37,200 37,700 31,300 37,200 34,900 37,700 23,200Statisticians 38,900 39,500 34,400 39,600 35,500 34,500 31,800
Computer specialists 40,000 40,700 33,800 40,100 40,400 39,400 58,300
Environmental Scientists 40,800 41,200 32,600 40,600 33,700 43,600 38,600Earth scientists 41,500 41,900 33,700 41,300 34,400 45,500 37,800Ocezmographers 36,500 37,200 29,600 36,500 (1) 37,000 (1)Atmospheric scientists 40,300 40,700 30,900 40,900 28,00C 34,200 42,000
Life scientists 36,400 38,000 29,300 36,700 3c,000 33,800 33,700Biological scientists 14,900 36,500 28,200 35,100 33,600 32,700 30,600Agricultural scientists 38,100 38,500 28,800 38,400 33,100 33,800 37,800Medical scientists :9,400 41,700 31,700 39,600 39,900 37,200 26,500
Psychologists 35,600 37,500 30,700 35,600 33,600 33,500 37,500
Social scientists 37,000 38,100 31,500 37,000 35,400 36,400 35,000Economists 42,000 42,500 36,500 42,100 37,600 41,500 42,200Sociologists/Anthropologists 33,100 34,500 29,500 33,300 31,200 32,000 27,500Other social scientists 36,000 36,900 31,600 36,200 36,600 32,700 23,500

Sea footnotes at end of table.

215
214



Table 8-18. Average annual salaries of doctoral scientists and engineers by field and sex/race/ethnic group: 1983-Continued

Field Total Men Women , White

,

Black Asian Native
American

Total engineers 846, 100 $46,200 $38,200 $46,700 $43,200 $43,900 $45,100
Aeronautical/astronautical 46,000 46,100 41,500 47,100 46,900 39,500 63,800
Chemical 48,300 48,400 38,400 49,800 42,200 43,900 33,000
Civil 42,900 43,000 32,900 42,800 41,000 43,300 (1)
Electrical/electronics 47,700 47,900 38,500 47,700 38,400 48,400 (1)
Materials 45,900 46,000 39,200 47,200 48,800 40,800 36,800
Mechanical 44,900 45,000 37,500 45,500 42,200 43,100 (1)
Nuclear 47,900 48,000 41,400 48,600 39,700 44,000 (1)
Systems design 47,500. 47,700 41,600 47,900 43,600 46,000 54,700
Other engineers 44,800 45,000 36,100 45,100 47,600 42,800 51,000

Sea footnotes at and of table.



Table 8-16. Average annual salaries of
doctoral sc entists and engineers by field
and sex/racs/ethnic group: 1983-Continued

Fields. Hispanic

Total, 41 fields $37,700

Total scientists 37,100

Physica4 scientists 40,900
Chemists 40,300
Physicists/Astronomers 42,600

Mathematical scientists 40,300
Mathematicans 40,300
Statisticians 36,000

Computer specialists 36,800

Environmental scientists 40,000
Earth scientists 41,500
Oceanographers 32.200
Atmowpheric scientists 37,300

Life scientists 33,000
Biological scientists 33,300.
Agricultural scientists 31,400
Medical scientists 34,200

Psychologists 36,800

Social scientists 37,800
Economists 38,700
Sociologists/Anthropologists 33,10n
Other social scientists 39,300

Sea footnotes at and of table.
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Table B-18. Average annual salaries of
doctoral scientists and engineers by field
and sex/race/ethnic group: 1983-Continued

.Field Hispanic

Total engineers $40,700
Aeronautical/astronautical 59.300
Chemical 41,300
Civil 37,300

''Electrical /electronics 36,500
Materials 39,300
Mechanical 36,600
Nuclear 54,000
Systems design 52,000
Other engineers 37,300

t
(1) Too few cases to estimate.

NOTE: Detail may not add to total
because of rounding

SOURCE: National Science Foundation.
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TABLE 8-19 -\\

HIGH TECHNOLOGY RECRUITMENT INDEX (HTRI):
1970-1983 \

Year (1961..100) Index

1970 60

1971 43

1Q72 63

1973 97

1974 101

1975 68

1976 88

1977 115

.1978 139

9179 144

1980 138

1981 135

1982 104

1983 102

SOURCE: Deutsch, Shea, and. Evans, "High Technology Recruit-
ment Index Year End Review and Forecast," (New
York, 1983).
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TABLE 8-20

AVERAGE MONTHLY SALARY OFFERS TO BACHELOR'S DEGREE

CN4DIORTES IN SELECTED FIELDS:

197f/1977 - 1982/1983

Curriculum 1976/77 1977/78 1978/79 1979/80 1989/81 ,1981/82 1982/83

Business S 927 $ 993 $1,102 $1,218 $1,356 $1,477 $1,486
Humanities 810 871 983 1,074 1,204 1,283 1,380
Social scisncos 863 930 1,020 1,131 1,246 1,391 1,432

Engineering:

Chemical 1,389 1,513 1,642 1,801 2,030 2,256 2,228
Civil 1,185 1,288 1,402 1,554 1,775 1,925 1,869
Electrical 1,245 1,367 1,520 1,690 1,882 2,064 2,128

Mechanical 1,286 1,404 1,536 1,703 1,906 2,098 2,096
Petroleum 1,512 1,653 1,793 1,987 2,221 2,539 2,568

Agricultural sciences 924 965 1,046 1,192 1,287 1,391 1,375

Biological sciences 882 1,036 1,017 1,159 1,268 1,375 1,419

Chemistry 1,102 1,191 1,332 1,459 1,637 1,751 1,712

Computer sciences 1,123 1,266 1,401 1,558 1,726 1,908 1,941

Mathematics 1,073 1,185 1,324 1,475 1,624 1,777 1,799.

SOURCE: College Placement Council
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TABLE 8-21

AVERAGE MINEER OF MONTHLY SALARY OFFERS TO BACHELOR'S DECREE

CANDICATES IN SELECTS) FIELDS:
1976/1977 - 1982/1983

Curr icu l um 1976/77 1977/78 1978/79 1919/80 1980/81 1981/82 1982/83

Business 3,649 4,565 4,796 4,805 4,376 4,175 3,272
Humanities 1,018 1,010 658 581 675 651 715
Social sciences 1,275 2,008 1,947 1,783 1,629 1,517 1,387
Engineering:

Chemical 4,026 5,293 6,310 7,029 7,428 3,986 1,156
Civil 2, 178 3,529 4,424 4, 181 4,416 2,326 892
'Elec1rical 6,106 8,599 10,742 11,120 10,768 9,976 8,285,
Mechanical 5,446 8,082 10,030 10,637 10,673 7,538 3,883
Petroleum 506 663 717 762 1,445 1,090 307

Agricultural sciences 652 657 257 551 490 469 297

Biological sciences 238 313 244 222 215 169 149

Chemistry 331 340 379 427 409 262 147

Computer sciences 1,323 1,803 2,268 2,569 2,876 3,227 2,572
MatheeatIcs 554 679 756 823 729 708 517

SOURCE: Collage Placement Council
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TABLE B -2 2

NUMBER OF MATHEMATICS AND SCIENCE COURSES ATTEMPTED BY
1980 HIGH SCHOOL SOPHOMORES WHO GRADUATED IN 1982

BY CURRICULUM
(percent)

Number of Courses Attempted

Curriculum 0 1 2 3 4 5+

Mathematics
Total 0.4 7.9 22.3 28.0 28.6 12.8
General 0.5 10.9 30.2 31.3 19.7 7.4
Academic 0.1 2.1 11.0 27.1 41.2 18.5
Vocational 0.9 15.1 34.9 27.2 14.7 7.1

Science
Total 2.0 18.8 33.7 24.4 14.8 6.3
General 2.5 24.5 40.1 20.5 9.4 2.9
Academic 0.6 10.1 26.2 30.5 22.8 9.8
Vocational 4.0 28.7 41.4 17.2 5.7 3.1

SOURCE: National Center for Education Statistics, Department of Education.
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TABLE B-23

MATHEMATICS AND SCIENCE COURSES ATTEMPTED BY
1980 HIGH SCHOOL SOPHOMORES WHO GRADUATED IN 1982

BY CURRICULUM
(percent)

Curriculum
Algebra

I

Algebra
II Geometry

Trig° -

nometry Analysis
Cal-
culus

Mathematics
Total 67.7 34.3 54.2 22.9 8.9 6.9
General 64.1 22.1 38.1 11.1 2.5 0.9
Academic 76.4 50.7 77.1 37.9 6.3 13.4
Vocational 56.3 16.5 28.3 7.0 1.3 .0.7

Physical Advanced Chemistry
Curriculum science Biology Biology Chemistry Physics II

Science
Total 2.0 18.8 33.7 24.4 14.8 6.3
General 2.5 24.5 40.1 20.5 9.4 2.9
Academic 0.6 10.1 26.2 30.5 22.8 9.8
Vocational 4.0 28.7 41.4 17.2 5.7 3.1

SOURCE: National Center for Education Statistics, Department of Education.
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TABLE 8-24

CHANGES IN MEAN PERFORMANCE ON MATHEMATICS AND
SCIENCE ASSESSMENTS B AGE LEVEL

(percent) \'

9 year old 13 year old 17 year old

Mathematics 1

Total Score 56.4 60.5 60.2
Change +1.0 +3.93 -0.2

Knowledge 68.3 73.8 74.9
Change. +1.4 +4.5 3 +0.2

Skills 50.6 57.6 60.0
Change +0.8 +4.0 3 +0.3

Understanding 41.2 60.5 61.5
Change -0.4 +3.9 -0.3

Applications 39.6 45.6 42.4
Change +0.5 +2.23 -1.1

Science2

Inquiry 52.6 58.0 69.6
Change -1.0 -0.6 -2.6 3

Science-Technology
Society 59.9 57.4 67.0
Change +2.8

3
+0.6 -0.5

Attitude 66.4 50.1 47.7
Change -0.6 -2.63 +0.9

Content (4) 52.4 59.7
Change -0.4 -2.0 3

1The mathematics assessments were administered in 1978 and 1982 to all age
groups.

2
The science assessments were administered in 1977 and 1982 to 9 and 17
year olds and in 1976 and 1981 to 13 year olds.

3
Change is significant at the 0.05 level.

4
A content component was not administered at the 9 year old level.

SOURCE: National Assessment for Educational Progress.
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TABLE 8-25

SCHOLASTIC APTITUDE TEST (SAT) SCORE AVERAGES FOR
COLLEGEBOUND SENIORS BY SEX:

-1973-1983

Year

Verbal Mathematics

Total Male Female Total Male Female

1973 445 446 443 481 502 460

1974 444 447 442 480 501 459

1975 434 437 431 472,, 495 449

1976 431 - 433 430 472 497 446

1977 429 431 427 470 497 445

1978 429 433 425 468 494 444

1979 427 431 423 467 493 443

198U 424 428 420 466 491 443

1981 424 430 418 466 492 443

1982 426 431 421 467 493 443

1983 425 430 420 468 493 445

SOURCE: Admissions Testing Program of the.College Entrance Examination
Board.
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TABLE 8-26

SCORES FOR COLLEGE-BOUND SENIORS ON ACHIEVEMENT
TESTS IN MATHEMATICS AND SCIENCE:

1981-1983

1981 1982 1983

Mathematics Level I 539 545 543

SAT-M 50 552 556

Mathematics Level II 654 661 655
SAT-M 643 646 649

Chemistry 571 575 569

SAT-M 615 619 624

Biology 546 548 544
SAT-M 561 564 570

Physics 595 592 595
SAT-M 638 642 647

SOURCE: Admissions Testing Program of the College Entrance Examination
Board.
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TABLE 8-27

INTENDED AREA OF UNDERGRADUATE MAJOR FOR COLLEGE-BOUND
SENIORS BY FIELD AND SAT MATIMATICS SCORE:

1981-1983

1981 1982 1983

Percent
SAT -M

Score Percent
SAT-M
Score Percent

SAT-M
Score

Total, 100.0 466 100.0 467 100.0 468
S/E 36.1 -- 38.4 MP 40.3 --

Biological
sciences 3.3 507 3.2 5(q 3.1 511

Agriculture 1.5 435 1.3 430 1.2 429

Computer
science 5.6 496 7.7 490 10.1 483

Engineering 11.8 541 12.6 546 12.5 544

Mathematics 1.1 584 1.1 573 1.1 580
Physical
sciences 2.0 565 1.9 561 1.8 565

Social sciences 7.4 473 7.2 477 7.2 474

Psychology 3.4 444 3.4 439 3.3 443

Non-S/E 63.9 -- 61.6 - 59.7 --
Health 14.4 467 14.2 464 14.7 460

Business 13.5 442 18.7 440 18.5 438
Education 5.7 415 5.0 413 4.5 411

Other, 25.3 - 23.7 -- 22.0

SOURCE: Admissions Testing Program of the College Entrance Examination
Board.
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TABLE 8-28

GRADUATE RECORD EXAMINATION (GRE) SCORES
BY UNDERGRADUATE MAJOR:

1979-1983

1979 1980 1981 1982 1983

All,testtateers
V 488 487 485 482 486

) Q 514 516 520 525 535
A 503 508 511 508 516

All S/E testtakers
V 495 493 490 486 491

Q 543 547 551 556 567
A 517 522 524 521 531

Physical science
V 519 509 509 501 508
Q 630 627 628 625 628
A 557 553 556 551 558

Mathematical science
V 505 497 493 485 492

Q 665 661 658 656 659
A 567 566 564 570 578

Engineering
V 468 456 449 447 463
Q 654 657 656 657 666
A 526 522 520 529 542

Biological science
V 492 511 509 508 509

Q 555 563 566 567 574
A 521 545 545 542 549

Behavioral science
V 507- 504 502 498 503

Q 500 499 502 504 510
A 511 514 518 507 515

Social science
V 454. 451 451 448 450

Q 474, 475 476 476 479
A 471 474 476 477 482

SOURCE: Educational Testing Service.
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TABLE B -29

BACHELOR'S AND FIRST-PROFESSIONAL DEGREES
AMAIVED BY FIELD:

1960.1982

Year
All

fields

Science and engineering fields
All

other
f folds

4,Total

Physical
sciences

Engin- Methematicql Life
(kering sciences sciences

Social
3

sciences

1960 594,889 120,937 16,057 37,808 11,437/ 24,141 31,494 273,952
1961 401,784 121,660 15,500 35,866 13,127 23,900 33,267 280,124
1962 420,485 127,469 15,894 34,735 14,610 25,200 37,030 293,016
1963 450,592 135,964 16,276 33,458 16,128 27,801 42,308 314,628
1964 502,104 153,561 17,527 35,226 18,677 31,611 50,320 348,743
1965 538,930 164,936 17,916 56,795 19,668 34,842 55,715 373,994
1966 555,613 173,471 17,136 35,815 20,182 36,964 63,424 382,142
1967 594,862 1157,849 17,794 36,188 21,530 39,408 72,929 407,013
1968 671;591 212,174 19,442 37,614 24,084 43,260 87,774 459,417
1969 769,683 244,519 21,591 41,553 28,263 48,713 104,399 525,164
1970 833,322 264,122 21,551 44,772 29,109 52,129 116,561 569,200
1971 884,386 271,176 21,549 45,387 27,306 51,461 125,473 613,210
1972 937,884 281,228 20,887 0,003 27,250 51,484 133,604 656,656
1973 980,707 295,391 20,809 '46,989 27,528 59,486 140,579 685,316
1974 1,008,654 305,062 21,287 43,530 26,570 68,226 145,449 703,592
1975 987,922 294,920 20,896 40,065 23,385 72,710 137,864 693,002
1976 997,504 292,174 21,559 39,114 21,749 77,301 132,451 705,330
1977 993,008 288,543 22,618 41,581 20,729 78,472 125,143 704,465
1978 997,165 258,167 23,175 47,411 19,925 77,138 120,518 708,998
1979 1,000,562 288,625 23,363 53,720 20,670 75,085 115,187 711,937
1980 1,010,777 291,983 23,661 59,240 22,686 71,617 114,779 718,794
1981 1,019,237 294,867 24,175 64,068 26,406 68,086 112,132 724,370
1982 1,036,594 302,118 24,372 67,791 32,139 65,041 112,775 734,479

As a percent of fields

1960 100 31 4 10 3 6 8 69
1961 100 30 4 9 3 6 8 70
1962 100 30 4 8 4 6 9 70
1963 100 30 4 7 4 6 9 70
1964 100 31 4 7 4 6 10 69
1965 100 31 3 7 4 7 10 69
1966 100 31 3 6 4 7 11 69
1967 100 32 6 4 7 12 68
1968 100 32 3 6 4 6 13 68
1969 100 32 3 5 4 6 14 68
1970 100 32 3 5 4 6 14 68
1971 100 31 2 5 3 6 14 69
1972 100 30 2 5 3 6 14 70
1973 100 SO 2 5 3 6 14 70
1974 100 30 2 4 3 7 14 70
1975 100 30 2 4 2 7 14 71
1976 100 29 2 4 2 8 13 71
1977 100 29 2 4 8 13 71
1978 100 29 2 5 2 8 12 71
1979 100 2 5 2 8 12 71
1980 100 29 2 6 2 7 11 71
1981 100 29 2 Id 3 7 11 71
1982 100 29 2 7 3 6 11 71

t
Including environmental sciences,

2 IncludVng statistics and computer specialties,
3
Excluding history and including psychology,

4
Including first-professional degrees such as M.D., 0,0,S., D.v.H and J.O. degrees.

NOTE: Percents may not add to 100 because of rounding.

SOURCES: National Center for Education Statistics, Department of Education; and National Science
Foundation,
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TABLE B-30

MASTER'S DECREES AWARDED BY FIELD:
1960-1982

Year fields

Science and engineering fields Al I
other 4
fieldsTotal

Phystcal
sciences

Engin- Mathemattc21
sering sciences

Lite
sciences

SocIal 3
sciences

1960 74,497 20,012 3,387 7,159 1,765 3,751 3,950 54,485
1961 78,269 22,786 3,799 8, 178 2,238 4,085 4,486 55,483
1962 84,889 25,146 3,929 8,909 2,680 4,672 4,956 59,743
1963 91,418 27,367 4,132 9,635 3,323 4,718 5,559 64,051
1964 101,122 30,271 4,567 10,827 3,603 5,357 5,917 70,851
1965 112, 195 33,835 4,918 12,056 4,294 5,978 6,589 78,360
1966 140,772 38,083 4,992 13,678 5,610 6,666 7,737 102,689
1967 157,892 41,800 5,412 13,885 5,733 7,465 9,305 116,092
1968 177,150 45,425 5,508 15,188 6,081 8,315 10,333 131,725
1969 194,414 48,425 5,911 15,243 6,735 8,809 11,727 145,989
1970 209,387 49,318 5,948 15,597 7,107 8,590 12,076 160,069
19 71 231,486 50,624 6,386 16,347 6,789 8,320 12,782 180,862
1972 252,774 53,567 6,307 16,802 7,186 8,914 14,358 199,207
1973 264,525 54,234 6,274 16,758 7,146 9,080 14,976 210,291
1974 278,259 54,175 6,087 15,393 7,116 9,605 15,974 224,084
1975 293,651 53,852 5,830 15,434 6,637 9,618 16,333 239,799
1976 313,001 54,747 5,485 16,170 6,466 9,823 16,803 258,254
1977 318,241 56,731 5,345 16,889 6,496' 10,707 17, 294 261,510
1978 312,816. 56,2 37 5,576 17,105 6,41 10,711 16,514 256,579
1979 302,075 54,4% 5,464 16, 193 6,101 10,719 15,979 247,619
1980 299,095 54,391 5,233 16,846 6,515 10,278 15,519 244,704
1981 296,798 54,811 5,300 17,373 6,787 9,731 15,620 211,987
1982 296,580 57,025 5,526 18,594 7,666 9,824 15,415 239,455

As a percent of fields
1960 100 27 5 10 2 5 5 73
1961
1962

100
100 3029

5
5

10
11

3
3

5
6

6
6

71
70

1963 100 30 5 11 4 5 6 70
1964 100 30 5 11 4 5 6 70
1965 100 30 4 11 4 5 6 70
1966
1967

100
100

2627 4
3

10
9

4
4

5
5

6
6

73
74

1968 100 26 3 9 3 5 6 74
1969 100 25 3 8 4 5 6 75
1970 100 24 3 7 3 4 6 76
19 71 100 22 3 7 3 4 6 78
1972 100 21 3 7 3 4 6 79
1913 100 21 2 6 3 3 6 79
1974 100 19 2 6 3 3 6 81
1975 100 18 2 5 2 3 6 82
1976 100 17 2 5 2 3 5 83
1977 10o 18 2 5 2 3 5 82
1978 100 18 2 5 2 5
1979
1980

100
100

18
18

2
2

5
6

2
2 3

5
5

86281

1981 100 18 2 6 2 3 5 412
1982 100 19 2 6 3 3 5 81

lincluding envi ronmental sciences.
2 Including statistics and computer specialties.
3ExcludIng history and including psychology.
41/lauding first-professional degrees such as M.D.,

ATE: FIsrcents may not add to 100 because of round!
''SdiRCES: Abtional Center for Education Statistics,

Foundation.

D.D.S., D,11.M., and J.D. degrees.
ng
Department of Education; and Nstional Science
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TABLE 8-31

DOCTORAL DEGREES AWARDED BY FIELD:
1960-1983

Year
Al I

fields

Science and Ong' neeri f lel ds
All

other
fields

4Total
Phys Ica! , Engin- Kathematfcgi
Sc fences oaring sciences

LI fe
sc 1 ences

Social
sciences3

1960 9,733 6,263 1,861 794 291 1,660 1,657 3,470
1961 10,413 6,721 1.993 940 332 1,682 1,774 3,692
1962 11,500 7,438 2,097 1,216 388 1,867 1,870 4,062
1963 12,728 8,219 2,4 27 1,357 483 1,976 1,976 4,509
1964 14,325 9,224 2,527 1,664 588 2,219 2,226 5,101
1965. 16,340 10,476 2,865 2,074 685 2,539 2,313 5,864
1966 17,9'9 11,458 3,059 2,301 769 2,711 2,618 6,491
1967 20,403 12,982 3,503 2,604 830 2,966 3,079 7,421
1968 22,936 14,448 3,681 2,855 971 3,511 3,430 8,488
1969 25,743 16,039 3,935 3,265 1,070 3,815 3,954 9,704
1970 29,498 17,743 4,403 3,434 1,225 4,165 4,516 11,755
19 71 31,867 18,948 4,501 3,498 1,238 4,556 5, 155 12,919
1972 33,043 19,009 4,257 3,503 1,281 4,454 5,514 14,034
1973 33,755 19,001 4,078 3,364 1,233 4,503 5,823 14,754
1974 33,047 18,313 3,765 3,147 1,211 4,304 5,886 14,734
1975 32,951 18,358 3,710 3,002 1,147 4,402 6,097 14,593
1976 32,946 17,864 3,506 2,834 1,003 4,361 6,160 15,082
1977 31,718 17,418 3,415 2,643 964 4,266 6,130 14,300
1978 30,873 17,048 3,234 2,423 959 4,369 6,063 13,825
1979 31,235 17,245 3,320 3,490 979 4,501 5,95." 13,990
1980 31,013 17,197 3,149 2,479 962 4,715 5,892 13,816
1981 31,342 17,634 3,210 2,528 960 4,786 6, 150 13,708
1982 31,048 17,614 3,348 2,644 940 4,840 5,842 13,434
1983 31,190 17,924 3,438 2,780 986 4,747 5,973 13,266

As a percent of fields

1960 100 64 9 8 3 17 17 36
1961 100 65 9 9 3 16 17 35
1962 100 ..3 8 11 3 16 16 . 35
1963 IOC 65 9 11 4 16 16 35
1964 100 64 8 12 4 15 16 36
1965 100 64 8 13 4 16 14 36
1966 100 64 7 13 4 15 14 36
1967 100 64 7 13 4 15 15 36
1968 100 63 6 12 4 15 15 37
1969 100 62 5 13 4 15 15 38
1970 100 60 5 12 4 14 15 40
1971 100 59 4 11 4 14 16 41
1972 100 58 3 11 4 13 17 42
1973 100 56 2 10 4 13 17 44
1974 100 55 1 10 4 13 18 45
1975 100 56 1 9 3 13 18 44
1976 100 54 1 9 3 13 19 46
1977 100 55 1 8 3 13 19 45
1978 100 55 0 8 3 14 20 45
1979 100 55 1 8 3 14 19 45
1980 100 55 0 8 3 15 19 45
1981 100 56 0 8 3 15 20 44
1982 100 57 1 9 .: 16 19 43
1983 100 57 1 9 3 15 19 43

1 Including
2 Including
3
Exc ludinn

4
Including

env I rosy:lentsl sciences,

statistics and caeputer specialties,
history and including psychology,
first-professional degrees such as M.D D,O,S D,V,M and J,D, degrees,

NOTE: Percents may not add to 100 because of rounding.

SOURCES: National Center for Education Statistics, Department of Education; and National Science
FoUndation,

23,2



7

TABLE 8-32

GRADUATE DEGREE ATTAINMENT RATES:

1971-1983

Bachelor's Degrees Master's Degrees

RATE

Bachelor's Degrees Doctorates

RATEYear Number Year Number Year Number Year Number

1969 244,159 1971 50.624 20,7 1965 164,936 1972 19,009 11.5
1970 264,122 19 72 53,567 20.3 1966 173,471 1973 19,001 11,0
1971 271,176 1973 54,234 20,0 1967 187,849 1974 18,313 9.7
1972 281,228 1974 54,175 19.3 1968 212,174 1975 18,358 8.7
1973 295,391 1975 53,852 18.2 1969 244,159 1976 17,864 7.3
1974 305,062 19 76 54,747 17,9 1970 264,122 1977 17,418 6.6
1975 294,920 1977 56,731 19.2 19 71 271,176 1978 17,048 6.3
1976 292,174 1978 56,237 19,2 1972 281,228 1979 17,245 6,1
1977 288,543 1979 54,456 18.9 1973 295,391 1980 17,197 5.8
1978 288,167 1980 54,391 18,9 1974 305,062 1981 17,634 15.8
1979 288,625 1981 54,811 19.0 1975 294,920 1982 17,614 6.0
19 80 291,983 1982 57,025 19,5 19 76 292,174 1983 17,924 6,1

SOURCES: National Center for Education Statistics, Department of Education; National Academy
of Scisnces; and National Science Foundation,
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TABLE 8-33

NUMBER ML) PERCENT DISTRIBUTION OF 84PLOYED 1980 SCIENCE
AND VG I PEERS 16 GRADUATES BY F I ELO, LEVEL OF DEGREE,

AND F I FID Cr DIPLOM NT I N 1982

Field
of Degree

Field of Employa.ntl

Total
em-

p I oyed

Chem-
Tstry

Physics
and as-
tron any

Other
physical
sciences

Math.-
metlea I

sciences

Environ-
er spa- mental
ci a Itles sciences

Enfil

neer! ng

Li fe

sciences
Psy

chology

/
Social

sciences

science/
once -

neer 1 ng

Total 198,300 4,600 500 300 4,100 20,100 3,200 55,000 17,400 2,600 11,400 79,100

Percent

Chemistry 6,200 52,2 - - 2.4 1.0 3.1 2.5 1.7 - - 2.0
Phys les/

astronomy 1,800 - 80.0 - - 1,0 3.1 1.1 - - - 0,6
Other physical
sciences 800 2.2 - 66.7 - 0.5 - 0.2 - - - 0.6

Methemet Teal
sciences 9,700 - - - 39.0 22.4 - 2.2 - - 0.9 2.9

Computer
speci alt los 10,100 - - 4,9 41,8 - 1.1 - - 1.1

Environmental
sciences 4,200 2.2 33.3 - - 81,3 0.9 0.6 - 0,9

Engineer, ng 54,600 - - 24.4 10,4 - 80.4 2.3 - 0.9 8.1
Life sciences 35,100 43.5 20.0 - 7.3 4.0 9.4 4.0 86.8 1,7 1767
Psychology 25,500 - - - 2.4 2.0 2.2 'd 4.0 88.5 15.8 23.9
Socl al

sciences 50,300 - - 19.5 16.4 3.1 4.7 5.2 7,7 78,9 42.1

Master's degrees

Total 31,100 600 300 2C0 1,300 4,400 1,000 8,600 3,400 1,100 2,200 7,900

Percent

Chemistry 11,000 66.7 - 1.2 2.9 - - 5,1
Physics/
as tr anony 600 - 66.7 - - 2.3 - - - 2,5

Other phys !cal
sciences 300 - - 50.0 - - - 2.5

Mathemat teal
set MICAS 2,200 - - - 69.2 15.9 - 1.2 - - - 5,1

Computer
spec, al t les 3,200 - 59.1 3,5 - - - 3.8

Environmental
set ences 1,000 - - - 80.0 - - - - 1.3

Engineer ing 9,800 16.7 23.1 13.6 10.0 87.2 - - - 15,2
Life set ences 5,200 16.7 - 50.0 4.5 - 3.5 91.2 - 17.7
Psychology 3,000 - - - 4.5 - - 100,0 - 20.3
Soct al

scl slices 4,800 16.7 - - 7.7 4.5 - 2.9 - 100.0 27,8

1

Does not Include NI I -t !me graduate students.

NOTE: Data 1 I relay not add to totals because of rounding.

SOURCE: Wt Tonal Science Foundation
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TABLE 8 -34

OCCUPATIONAL MOBILITY OF 1972 SCIENTISTS ENGI PEERS
AS EMPLOYED I N 1978

1978 occupation
zaps-
puter !lathe- Environ-

1972 occupation ENO- special- optical Physical mental Biological Psycho!- SocialTotal nears 1st, scientists scientists sclontists scientist ogists scientists

Adminis- hbn-
fret ton! science!
manage- 'engl -

moat nearing

Total, al I fields 831,000 48.9 6.2 2.2 48 2,4 6.4 2,5 2.7 14,1 6,9

Eng t nears 510,000 77.1 1.1 0.1 0.7 0.1 0.2 0,1 - 15.1 5.5
Computer specialists 67,000 7,2 64.9 1.1 0.5 0.5 0,1 0.2 0.3 19.7 3.7
Mathematicians 28,000 7.8 6.8 58.4 -1.3 0.4 0.5 0,1 1.8 12.5 10,5
Physical scientists 80,000 5.2 1.2 0.3 70,8 1.8 3.0 - 0.1 11.3 6.4
Env, roe:mental scientists 21,000 3.3 0.5 0.2 3.7 78.6 3.1 0.1 0.3 6.8 3.4
Biological scientists 68,000 1.2 0.1 0.3 3,9 0.9 71.7 0.2 0.7 9.0 12.0
Psychologists , 24,000 0.1 0.1 0.3 0.1 - 0.6 79.6 1.5 7.1 10.6
Social scientists 32,000 0.5 0.3 1.3 0.1 0.2 0.7 1,9 62.8 15.3 17.0

SOURCE s Not tonal Selena Foundation.
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TABLE 8-35

OCCUPATIONAL MOBILITY OF 1973 DOCTORAL SCIENTISTS AND ENGINEERS
AS EMPLOYED IN 1981

1981 occupation

1_ Total

Total, all fields 77,100

Engineers 9,000

Computer specialists 1,500

Mathematiclans 4,600

Physical scientists 12,000

Environmental scientists 5,300

Life scientists 24,800

Psychologists 8,700

Social scientists 7,100

Non -SiE 4,000

1973 occupation

Engi-
nears

Com-
putor
special-

ists

Maths-.

matte&
scientists

Physical
scientists

Envfron-
mental

scientists
Life Psychol-

scientists ovIsts
Social

scientists

Non-
science/
ongi-

imprint'

8,300 1,100 5,100 12,100 5,300 25,400 9,000 7,700 3,100

86,2 14.5 3.5 7.1 4.1 0.6 0.1 0.2 7.7

2,1 68,6 4.3 1.0 0.5 0.2 0.5 0.8 2.4

1,0 6.0 83.3 0.2 - 5.3 - 0.3 2.8

3,6 1,4 0,7 81,8 2.1 - 0.1 0.1 10.6

.1,6 1,5 0.3 2.4 84,8 1.0 0.5 3.5

1.5 1,0 2,2' 3,8 4,9 90.1 2,5 2,8, 16,2

0.1 0.2 0.4 - - 0.2 92.2 1.8 4.7

0,1 - 0.7 0,1 1,3 0,5 1.0 85.0 7,1

3.7 6.9 4.5 3,6 2.2 2.1 3,5 8.6 45,0

SOURCE: National Science Foundation.
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