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Foreword

Scientists and engineers plav a vital role in addressing many cnitical national
1ssues ranging from strengthening the educational system and increasing our in-
dustrial competitiveness to advancing the frontiers of knowledge.

The importance of scientific and engineering activities to the United States makes
1t essential that the best talent from every available source be attracted to careers in
science and engineering Women and membeors of minority groups. however, have
had historically low rates of participation in science and engineering These Jow
rates must be cause for concern.

Another concern must be the market conditions encountered by women and mi-
norities who have earned science and engineering degrees. The data suggest less
favorable conditions as compared to male and majonty scientists and engineers. The
reasons for these market experiences may be the result of a number of factors in-
cluding differences in socioeconomic characteristics, career preference, or a com-
bination of these and other factors. these differences may also reflect inequitable
treatment

A clear factual picture of the current situation and recent trends in participation
Is an important prerequisite to rational and effective policy formulation. This vol-
ume. the fourth biennial report in this series. 1s designed to meet this need by
providing a sound basis for informed discussionand constructive policy and program
development

This report supplies facts and information needed by Congress, the Administra-
tion, and others concerned with the overall vitahty of U'S science and engineering
and specifically with the furtherance of equal opportunities and equal treatment for

women and minorities 1n science and engineering
Ernich Bloch

Director
National Science Foundation
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Executive Summary

This report, the fourth in a bienmial series mandated by the
Science and Technology Equal Opportunities Act (Public
Law 96-516) of 1980, presents information on the partici-
pation of women, racial/ethnic minorities, and the physically
disabled in science and engineering. In keeping with its
purpose as an information resource, this report makes no
recommendations on programs or policies. The report does
present facts and information that may be used to address
Issues concerned with the full utihzation of the Nation's hu-
man resources in science and engineering.

Employment of women and minonties in science and eng-
neering (S/E) has increased much more rapidly than that of
men and the majonty over the 1976-86 penod. Nonetheless,
women, blacks, and Hispbanics remained underrepresented in
S/E employment in 1986 based on their representation in the
overall U.S. work force. Asians and native Americans, on the
other hand, were not underrepresented in S/E fields.

The general underrepresentation of women, blacks. and His-
panics reflects therr relatively low participation in precollege
science and mathematics courses and in undergraduate and
graduate S/E education. However, those women and minorities
who do earn aegrees In science and engineenng and subse-
quently seek employment in the S‘E work force generally en-
counter less favorable market conditions than men and the
majority.

Several major themes emerge from the Gata and analyses
in this report. First, despite a significant increase in their num-
ber, women scientists and engineers continue to report higher
unemployment rates and lower annual salanies. Second, the
fundamental concern for underrepresented minorities continues
to be the quality of their precollege experience Most minonties
are less likely than the majoritv either to be in an academic
curnculum or to take advanced mathematics courses in high
schoo!. These and other differences are reflected in scores on
examirations measuring mathematics and science achieve-
ment (e.g., the Scholastic Aptitude Te< *

Major findings presented in this report .n women, racial mi-

nonties, Hispanics, and the physically disabled are summarized
below.

WOMEN

Employment

® Employment of women scientists and engineers increased
by 250 percent (13 percent per year) over the 1976-86 de-
cade, compared with an employment increase of about 84

percent (6 percent per yearj for men In 1986, women ac-
counted for 15 percent of the S'E work force, up from 9
percentin 1976. Women continue to constitute a smailer ratio
of the S/E work force than they do of either tota U.S em-
ployment (44 percent) or total employment in professional
and related occupations (49 percent).

® Representation of women varies substantialiv by S/E field.
In 1986, more than 1 in 4 scientists was a wornan compared
to only 1 1n 25 engineers. Among science fields, the pro-
portion of women ranged from 12 percent of environmental
scientists to 45 percent of psychologists.

€ Because of tneir relatively recent influx into science and en-
gmeering fields, women generally are younger and have fewer
years of professional experience than men. In 1986, almost
three-fifths of the women, but only about one-quarter of the
men, had few >r thar |0 years of experience.

® Overall, annual salanies for women averaged 75 percent of
those for men in 1986 ($29,900 versus $39,800) Salaries
for women are lower than for men in essentially all fields of
science and engineenng and at all levels of professional
experience. There were a few exceptions at the entry level,
however, where salanes were comparable (e.g., recent bach-
elor's degree recipients in electrical/electronics engineering).

® About 75 percent of employed women scientists and engi-
neers were working in S/E jobs ir 1986; the comparable
figure for men was 86 percent. S/E employinent rates vary
substantally between science and engineering. Amonrg sci-
entists, 72 percent of women and 78 percent of men were
in S/E jobs. Among engineers, the rate for women (94 per-
cent) was shghtly higher than that for men (92 percent).

® The unemployment rate for women was about double that
for men in 1986: 2.7 percent versus 1 3 p cent. Unemploy-
ment rates for both women and men have declined since

1976 when they were 5.4 percent and 3.2 percent, respec-
tively

® Avallable data show greater underemployment of women
than of men among scientists and engineers If those working
involuntanly in erther part-time or non-S/E jobs are consid-
ered as a proportior: of total employment, about € percent
of women compared to 2 percent of men are underemployed.

Education and Training

® About the same proportions of females and males enroll in
an academic curriculum in high school Males, however, are

vii



more likely than females to take courses in chemistry, phys-
ics, and advanced mathematics (e.g , calculus)

in 1986, males continued to score somewhat higher than
females on the verbal comgonent of the Scholastic Aptitude
Test (SAT), and substantially higher on the mathematics por-
tion. Although there have been some fluctuatioris over the
decade, score differences betaeen males and females have
increased on the verbal section and remained constant on
the mathematics component

SAT mathematics scores for college-bound seniors planning
to major In science or engineering are generally higher for
males than females Throughout the eighties, however. fe-
rnales intending an undergraduate major in engineering had
SAT mathematics scores consistently higher than those for
maies.

Score differences between women and men vary among the
components of the Graduate Record Examination (GRE) Of
women and men with undergraduate majors in S.E fields,
women scored slightly higher than men on the verbal com-
ponent, much lower on the quantitative secticn, and slightly
lower on the analytical portion

By the mid-eighties, women accounted for about one-half of
both total higher education enroliment and the overall number
of degrees awarded. At the baccalaureate level, they ac-
counted for 45 percent of degrees granted In science fields
and 15 percent of those in engineering. In 1985, more than
two-thirds of women received their degree in either the social
sciences, psychology, or the life sciences.

Between 1975 and 1985, degree production patterns changed
markedly. The number of science and engineering bacca-
laureates eariied by women increased by 30 percent com-
pared with a 1-percent decline for men By field, the most
notable gains for women have been m computer science
(from: almost 1,000 to more than 14,000 1C years later) and
in engineering (from 900 to 11,000).

In 1985, women recewed 30 percent of all S'E master's
degrees, up from 20 percent a decade earler Women re-
ceved 40 percent of science degrees awarded and 11 per-
cent of those granted in engineering Over the 1975-85 decade.
the number of women earning S'E master's degrees rose by
66 percent; the corresponding number of men was virtually
unchanged.

Women accounrted for 26 percent of the doctorates granted
in science and engineenng n 1986. up from 17 percent in
1976. For the 10-year penod, the number of S'E doctorates
earned by womer. rose 65 percent to 4.900, the number
awarded to men declined by 7 percent to 13,900 Among
US. citizens only, women represented 31 percent of SE
doctorates awarded n 1986. up from 18 percent a decade
earler.

Minority Women

e Minonties are more highly represented among women than
among men. Of the 698,600 empioyed women scientists and
engineers 1n 1986 roughly 5 percent were black (34.500)
and 5 percent were Asian (36,300), less than 1 percent (2.700)

was native American On the other hand, in 1986, about 2
percent of male scientists and engineers were black, 5 per-
cent were Asian, and less than 1 percent was native Amer-
ican

Asian women are more highly represented among scientists
and engineers than in the general work force. While they
account for about 5 percent of women scientists and engi-
neers, they represent only about 2 percent of all women In
the U.S work force Black women account for 11 percent of
all emploved women and 5 percent of women scientists and
engineel,

In 1986, aimost 3 percent (19.600) of women scientists and
engineers were Hispanic compared with 6 percent of allem-
ployed women

RACIAL MINORITIES

Employment

In 1986. blacks accounted for 2.5 percent cf all employed
scientists and engineers Although this proportion was up
from 16 percent in 1976, it was stll lower than their pro-
portion elsewhere. Blacks accounted for 10 percent of total
US employment in 1986 and almost 7 percent of all em-
ployed professtonal and related workers

Asians represanted about 5 percent of ail scientists and en-
gineers in 1986, but only about 2 percent of the overall U S.
labor force.

The representation of native Amencans 1S about the same
among scientists and engineers as in the overail U.S work
force (less than 1 percent). Data on native Americans, how-
ever, should be viewzd with caution since they are based on
an indiidual’s perczption of his or her native American her-
itage; such percuptions may change over tme Additionally,
sample sizes for native Amencans are small and statistical
reliability 1s thus lower for data on this racial group.

Racial groups differ with respect to their participation in S/E
fields The proportions of racial minorities who were engi-
neers ranged from about 59 percent of Asians to 36 percent
of blacks. Among scientists, blacks were more likely than
whites and Asians to be social scientists or psychologists.

Unemployment among black scientists and engineers av-
eraged 3.8 percent in 1986, among Asians, unemployment
averaged 1 8 percent while among native Americans, it was
12 percent In comparson, the rate was 1.5 percent for
whites

Underemployment (the fraction of total employment repre-
senting those involuntanly working in either a part-time or
non-S E job) for scientists and engincers varies by race.
Whereas the S‘E underemployment rate for blacks was more
than 5 percent, the rates for whites, Asians, and native Amer-
icans were roughly one-half this rate.

Blacks and native Amencans, on average. have fewer years
of professional experience than do white and Asian scientists
and engineers. Almost 40 percent of biacks compared to
roughly 30 percent of whites and Asians had fev.er than 10




years of professional expenence in 1986 Among native
American scientists and engir.eers, about 20 percent had
fewer than 10 years of experience

® Black, white, and native American scientists and engineers
are all equally as likely to report management or administra-
tion as therr major work activity. In 1986, roughly 28 to 30
percent of each group were in management In contrast,
about 22 percent of Asians reoorted this activity as their major
work 1n 1986

® Black scientists and engineers, on average, earn lower sa-
lanes than do whites, Asians, or native Americans In 1986,
the average anrual salary reported by blacks was $31,500
Average salaries for other racial groups ranged from about
$39,000 for whites and Asians to $41,000 for native Amer-
icans.

Education and Training

® Trends in Scholastic Aptitude Test scores have varied greatly
over the 1975-85 decade. Scores for hlacks have risen sub-
stantially on both the verbal and mathematics components
while scores for whites ard Asians have erther remained
unchanged or fallen However, whites continue tc score high-
eston the SAT verbal component, Asians receive the highest
score on the mathematics portion. For native Americans.
scores have increased on the mathematics section and re-
mained about the same on the verbal section

® Between 1975 and 1985, scores for blacks on the SAT math-
ematics component rose 22 points compared to a 3-point
decline for whites. In 1985, blacks scored 376 on the math-
ematics component, 114 points lower i ‘n whites (490) In
the same year, Asians scored 518 on * - mathematics com-
ponent, 28 points above whites. The  athematics score for
native Amencans was 428, 62 points ower than that for
whites.

® The socioeconom:c characternistics of college-bound seniors
vary by racial group. Parents of Asians are more hkely than
other parents to have graduate degrees Also, college-bound
Asian students are more likely to report a high school grade
point average above 3.75 (out of a possible 4.00) and to pian
for graduate education.

® Blacks and native Americans appear not to have the same
access to S/E educaticn as whites and Asians For example,
although blacks and native Americans aspire to higher leveis
of education than that ach.cved by their parents, their grade
point averages are in the 2.75 range In addition, the family
iIncomes of black and native Amencan students are lower
than those for other students and they are much more hxely
to state the need for financial aid Parental income reported
by white students was about $35,000 per year, compared to
about $17,000 for blacks and $24,700 for native Americans

® Blacks account for a farger fraction of S/E baccalaureates
granted than of the advanced-level S/E degrees conferred
For example, blacks earned 5 percent of the S/E baccalau-
reates and 2 5 percent of the doctorates. In contrast, Asian
representation increased at advanced levels: they earned
only 4 percent of the S’E bachelor's degrees but almost 6
percent of the S/E doctorates
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HISPANICS

Employment

® In 1986, Hispanics of all racial groups represented 2 percent

of all employed scientists and engineers; this faction was
down from 2 2 percent iIn 1984 For the same yeai, roughly
7 percent of all employed persons and more than 3 percent
of those in professional and related fields were Hispanic.

Approximately 30 percent of employed Hispanic scientists
and engineers were Mexican American, 15 percent were
Puerto Rican. The remaining 55 percent were “other His-
panic” or did not report therr specific Hispanic ongins.

About one-half of Hispanics were engineers and the other
one-half were scientists; this split vas roughly similar to the
overall scientist-engineer spiit Hispanics In science are
somewhat more likely to be social scientists and less likely
to be computer specialists.

Hispanics report significantly fewer years of professional ex-
perience than do all scientists and engineers. Almost 44
percent of Hispanics reported fewer than 10 years of ex-
perience in 1986; the comparable figure for all scientists and
engineers was 31 percent.

Hispanic scientists and engineers were more likely than non-
Hispanics to be unempioyed or underemployed

Annual salaries for Hispanics averaged $34,600 in 1986, the
average for all scientists and engineers was $38.400

Education and Training

The proportion of Hispanics in academic programs I1s smaller
than that of all high school seniors, those Hispanics who are
in such programs take fewer mathematics and science courses.
Hispanic versus non-Hispanic vanations in coursetaking is
reflected in the respective SAT scores of college-b und se-
niors. Scores for Hispanics on the mathematics component
averaged 426 for Mexican Americans and 405 for Puerto
Ricans Scores for all college-bound seniors averaged 475.

In 1985, scores for Hispanics were lower than the national
average on the SAT verbal component' 382 for Mexican
Amercans and 373 for Puerto Ricans These scores were
49 and 58 points, respectively, below the average for all
college-bound seniors. A language barrier may be one factor
contributing to these lower scores for Hispanics. In 1985,
oetv;een 7 percent and 9 percent of Hispanic seniors re-
ported that English was not their best language

The socioeconomic background of Hispanic college-bound
seniors diffe's from that of non-Hispanics. For example, an-
nual parental income of Mexican Americans 'vas $20,500
compared with $32,200 for all such seniors in 1985.

Hispanics account for a larger percentage of degrees at the
undergraduate than at the graduate level For example, they
eained about 3.1 percent of S'/E degrees at the bachelor's
level in 1985 (down from 3 2 percent in 1979) and < 1 percent
of the S'E doctorates (up from 1 7 percent n 1979)



PHYSICALLY DISABLED

e In 1986, about 94,000 scientists and engineers (about 2 per-

cent of the total) reported a physical disability. Of these, 22
percent reported an ambulatory condition, 22 percent a visual
condition, and 18 percent had an auditory disability The
remainder did not specify the nature of their disability.

® Those reporting a disability are much more likely than all

scientists and engineers to be out of the labor force The
1986 labor force participation rate for disabled scientists and

engineers was 76 percent; for all scientists and engeneers,
the rate was 95 percent

The fieid distribution of employed disabled scientists and
engineers differs only sligntly from that of all scientists and
engineers.

Both the physically disabled and all scientists and engineers
in the labor force reported an unemployment rate of 1.5 per-
centin 1986 Those with a physical disability, however, were
more likely than ail scientists and engineers to hold an S/E
job’ 90 percent versus 83 percent




Irtroduction

The Science and Technology Equal
Opportunities Act, passed in December
1980, calls for the National Science
Foundation (NSF):

- - . to promote the full use of human
resources in science and technology
through a comprehensive and con-
tinuing program to increase sub-
stantially the contribution and
advancement of women and minori-
ties in scientific, professional, and
technical careers, and for other pur-
poses.!

Under this act, NSF is required to re-
port to Congress on the status of women
and minorities in science and eng-
neering (S/E) professions on a biennial
basis. This report is the fourth in the
series and, like its predecessors, it pro-
vides a comprehensive gverview of the
participation of women, minorities (in-
cluding Hispanics), and the physically
disabled in science and engineering em-
p.oyment and training.

The report has been designed as a ref-
erence document that allows readers to
easily locate information on particular
subgroups or or specific aspects of par-
ticipation or utilization. Readers pre-
ferring a more concise overview of the
findings are encouraged to reaa the ex-
ecutive summary.

The body of the report is organized
into three chanters. The first two chap-
ters focus on tue characteristics of the
Nation’s S/E population. Specifically,
the first chapter examines the represen-
tation and utilization of women, in-
cluding members of racial and ethnic
minority groups, in science and engi-
neering. The second chapter presents
similar information for five minority
groups: blacks, Asians, native Ameri-
cans, Hispanics, and the physically dis-
abled. The third chapter examines the
acquisition of scientific and mathemat-
ics skills by both women and minorities

Aruitoxt provided by Eic:

and highl. hts differences from men and
the majo ity 1n achievement test per-
formance, academic preparation, and
degree production.

The issues addressed in the first two
chapters relate to S/E employment. They
include:

® The representation of women and mi-
norities in science and engineering
employment,

9 Differences in employment charac-
teristics between sexes and across
minority groups; and

® Measures that indicate underutiliza-
tion of those with science and engi-
neering skills.

Labor market -epresentation may be
assessed by comparing the proportion
of employed scientists and engineers
who are women and members of mi-
nority groups with the proportion of
these groups in some relevant popula-
tion, such as overall U.S. employment
or all professional and related workers
Level of representation, however, re-
veals nothing about the experiences of
women and minotities once they are in
the labor market. These experiences are
instead addressed by differences in em-
ployment characteristics.

Employment characteristics are ana-
lyzed in terms of field of employment
and career patterns. Information o ficld
of employment is valuable for at least
two reasons: (1) to indicate whether
women and minorities are underrepre-
sented in some fields vis-a-vis men and
the majority, and (2) to reveal differ-
ences by sex and racial/ethnic group.
Employment opportunities vary by field;
these differences may be significant in
determining such variations in work
characteristics as employment 1n S/E
jobs, unemployment, and salaries. Ca-
reer patterns are important be.ause they
may illuminate differences in expen-
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ences within fields These patterns are
measured in terms of proportions in
management positions; for those em-
ployed in academia, tenure status and
rank are indicators.

The third issue addressed in chapters
1 and 2 is the urilization of individuals
with science and engineering training.
Insights in this area may be gleaned from
a variety of labor market indicators: la-
bor force participation and unemploy-
ment rates are standaid indicators. These
rates are useful in assessing whether
market conditicns for women and mi-
nority scientists and engineers differ
from. those er countered bv men and the
majorty ana also by wamen zind mi-
norities in the general population.

Labor force participation rates meas-
ure the fraction of the S/E population in
the labor force, that ic, the proportion
working or seeking employment. Low
rates suggest that a significant fraction
of those witl. S/E training and skills are
not using these skills in science and en-
gineering or in any other jobs.

A second indicator of utilization is
unemployment. Unemployment rates
measure the proportion of those in the
labor force who are not employed but
who are seeking employment. Higher
rates for women and minorities may sig-
nify that these groups encounter labor
market problems difterent from those of
men and the majority in the S/E work
force. Unemployment rates, however,
ar¢ incomplete market condition indi-
cators for scientists and engineers. These
rates do not indicate the degree to which
those with tli necessary education and
training succeed in finding S/E jobs. The
National Science Foundation has,
therefore, developed three measures
unique to scientists and engineers: the
S/E employment rate, the S/E under-
employment rate, and the S/E under-
utilization rate:




® The S/E employment rate provides a
way to assess the market conditions
for scientists and engineers perform-
ing S/E work. This rate measures the
degree to which employed scientists
and engineers report that their jobs
are related to S’E work.

The S/E underemployment rate 1n-
dicates the extent to which scientists
and engineers use their training and
skills. For example, when full-time
jobs are not available, individuals may
accept part-time jobs. Simlarly, when
jobs in science and engineering are
not available, some individuals ac-
cept jobs in other areas. Thus, some
part-time employment (i.e., seeking
full-time jobs) and some non-S/E em-
ployinent (i.e., belief that S/E jobs are
not available) may indicate under-
employment. The S/E underemploy-
ment rate provides an overall
statistical measure of both involun-
tary part-time and involuntary non-
S/E employment.

The S/E underutilization rate com-
bines numbers of both unemployed
and underemployed and presents
them as a percent of the labor force.
This rate is only a partial measure of
potential underutilization, since it
does not account for those persons
whose S/E skills are greater than their
jobs require

Observed differences in labor market
experiences between women and men
and between minarities and the major-
ity may highlight potential areas of con-
cern. Although disparities may indicate
inequitable treatment, they are not in
themselves enough to justify such an
inference.

The third chapter of this report fo-
cuses on issues related to education and
training, specifically the acquisition of
those skills requisite to an S/E career.
These issues are of increasing impor-
tance for several reasons. For example,
the population’s changing demographic
mix results in a rate of influx for mi-

ERI!
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norities at all educational levels that 1s
higher than that for whites As a group,
however, minorities do not participate
in science and engineering undergrad-
uate and graduate training to the same
extent as does the majority. It is there-
fore critical to increase miority part:-
ipation in S/E ¢ducation, both to ensure
that they have the same opportunities
1n and access to the acquisition of skills
in science and mathematics, and to en-
sure that the demand for S/E perscnnel
may always be met from all available
human resource pools.

Chapter 3 explores differences be-
tween women and men and between
minorities and the majority in five areas
of education and training. precollege
preparation, undergraduate prepara-
tion, science and engineering degree
production, graduate education, and
postdoctoral experiences. Most of the
data presented in this chapter are from
sources outside the National Science
Foundation and are not aiways based
on regularly recurring surveys. As a re-
sult, updates of information presented
in previous reports (especially for data
on precollege preparation) are not avail-
able for inclusion here. Alternate infor-
mation sources have been substituted
where possible, these explore differ-
ences in the educational experiences and
opportunities for women and minori-
ties compared with men and the ma-
jority. Scores on standardized tests
measuring mathematics and science
achievement are also used as indicators
of participation patterns. For example,
students who take fewer years of
coursework in mathematics generally
score lower on exams measuring math-
ematical knowledge. Scores on these
exams reflect a variety of factors 1n-
cluding social, demographic, and eco-
nomic charactenstics. For example, there
1s evidence linking student perform-
ance on standardized tests to family in-
come; a disproportionate number of
minority fannles are at lower economic
levels

The final sections of this report con-
tain technical notes (Appendix A} and
statistical tables (Appendix B}. The
technical notes present information on
the underlying concepts, data collec-
tion techniques, reporting procedures,
and siatistical reliability of the primary
NSF data sources used in this report.
These notes also contain several tables
of standard errors for the science and
engineering personnel estimates. Be-
cause of the relatively small number of
women and minonties in the sample
surveys of scientists and engineers, data
for these groups are not as statistically
reliable as those for men and whites.
However, any comparisons made in this
report between wemen and men and be-
tween munorities and the majority are
statistically significant at the 0.05 level;
that is, the reported difference is due to
chance only 5 or fewer times in 100,

To review information on current re-
search on women and minorities in sci-
ence and engineering, the National
Science Foundation sponsored two
workshops—one focusing on women and
the other on minority groups—in the
fall of 1986. These workshops provided
a forum for experts to exchange infor-
mation on both current research find-
ings and newly emerging issues.
Information on the reports resulting from
these workshops can be obtained from
the Division of Science Resources Stud-
ie: National Science Foundation.?

ENDNOTES

1 “National Science Foundation Authorization
and Science and Technology Equal Opportunities
Act.” Public Law 96-516, 42 USC 1861, December
12. 1980

2 National Academy of Sciences, Women Their
Underrepresentation and Career Differentials in
Science and Engineering. Proceedings of a Work-
shop and Minonties Their Underrepresentation
and Career Differentials 1in Science and Engi-
neering. Praceedings of a Warkshop, workshops
sponscred by the National Stience Foundation
under Contract No SRS-8515461 (Washington, DC:
National Academy Press. 1987)
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CHAPTER 1

Women in Science and Engineering

OVERVIEW

In 1986, 698,600 women scientists and
engineers were employed in the United
States. This number reprasents 15 per-
cent of all scienitists and engineers and
is up from 9 ercent in 1976. This pro-
portional ch:nge was caused by a 250-
percent increase (13 percent annually)
inemployment of women. For men, the
corresponding increase was 84 percent
(6 percent per year). Women, however,
remain underrepresented in science and
engineering (S/E) employment as com-
pared, for example, to the overall U.S
work force where they constituted about
44 percent of all workers.

Women account for a much larger
share of employment in science than in
engineering. In 1986, while more than
1in 4 scientists was a woman, only 1
in 25 engineers was female.

Women scientists and engineers are
more likely than their male colleagues
to be unemployed and underemploved.
The unemployment rate for women 1n
1986 was more than double that for men:
2.7 percent versus 1.3 percent. This gap
has declined over the decade. In 1976,
the rate foo women was 5.4 percent
compared to 3.2 parcent for men. While
the current unemployment rate for
women scientists and engineers (2.7
percent) was lower than that for all
women in the U.S., 1t is similar to the
rate for all women college graduates (2.4
percent).

Women arc three times as likely as
men to report they were underem-
ployed (6.3 percent versus 1.9 percent).
Women also report lower annual sala-
ries than do men: in 1986, annual sala-
ries for women ($29,900) were about 75
percent of those for men ($39,800).
Yearly earnings for wor.en are lower
than those for men amcng ali S/E fields
and, with few exceptions, at all levels
of professional experience. In some fields
(e.g., electrical/electronics engineer-
ing), however, salaries are comparable
at the entry level.
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Because of the relatively recent influx
of women into science and engineering,
they are generally younger and have
fewer years of professional experience
than do their male colleagues. Almost
three-fifths of women, compared to
roughly one-quarter of men, reported
frwer than 10 years of professional work
experience.

Relatively few women scientists and
engineers are members of minority
groups. In 1986, about 5 percent were
black, another 5 percent were Asian, and
less than 1 percent was native Ameri-
can. Among men, about 2 percent were
black and 5 percent were Asian. Only
Asians were more highly represented
among women scientists and engineers
than in the general wcrk force. Hispanic
women also account for only a small
rraction (3 percent) of all women sci-
entists and engineers; thsir represen-
tation, however, is higher among men.

EMPLOYMENT LEVELS AND
TRENDS

Women continue to constitute a
smaller fraction of the science and en-
gineering work force than they do of
total US. employment or employment
1n professional and related occupa-
tions. In 1986, women represented 44
percent of all employed persons! and
49 percent of those in professional and
related occupations.? but only 15 per-
cent of employed scientists and eng-
neers. Nonetheless, their fraction of the
S/E work force has risen dramatically
over the last decade; in 1976, they ac-
counted for only 9 pe.cent of this work
force.

The increased representation of
women in science and engineering un-
derscores their much faster employ-
ment growth rate than that for men over
the last decade. Between 1976 and 1986,
employment of women rose by 250 per-
cent (13 percent per year) compared to
an 84-percent increase for men (6 per-
cent per year). More recently (1984-86),

(SN
g

employment of women scientists and
engineers accelerated to a rate of almost
17 percent per year; concurrently, em-
ployment growth for men scientists and
engineers remained at about 6 percent.
In terms o1 absolute growth, the number
of women scientists and engineers rose
from 199,700 1n 1976 to 512,600 in 1984,
and to 698,600 in 1986.

Employment of women « _ctoral sci-
entists and engineers has also shown
substantial growth over the decade. Be-
twnen 1975 and 1985,° their employ-
ment grew by 165 percent (10 percent
per year) compared to 46 percent (4 per-
cent annually) for men. In 1985, there
were almost 58,500 women doctoral
scientists and eugineers. This number
represented 15 percent of the total Ph.D.
work force and was up from 9 percent
(22,100) in 1975.

Among all scientists and engineers,
about the same percentage of women
and men hold doctorates; however,
within each field, the proportion of
women is lower. The relatively small
difference at the aggregate level reflects
the differing field concentrations for
women and men. Women, for example,
are more highly concentrated in those
sciences where a doctorate is frequently
required for advancement Most men,
on the other hand, are in engineering
fields where a doctorate is not a critical
element for career advancement.

In 1986, the doctoral intensity rate*
was between 8 percent and 9 percent
for both women and men (figure 1-1).
By field, however, a lower proportion
of women than of men hold doctorates.
Among science fields, the largest dif-
ferences occur in physical science and
psychology. Regardless of gender, en-
gineers are less apt to hold doctorates
than scientists. The doctoral intensity
rate in 1986 for engineers was 1.5 per-
cent for women and 2.7 percent for men.

The number of science and engineer-
ing degrees awarded to women® has in-
creased rapidly over the last decade.
Consequently, women account for a
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Figure 1-1. Proportion of employed scientists and
engineers with doctorates by sex: 1986
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larger fraction of employment of recent
science and engineering graduates than
of total S/E employment. In 1986, about
34 percent of employed graduetes who
were granted science and engineering
baccalaureates in 1984 were women °
Similarly, at the S/E master’s degree
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level, 27 percent of employed 1984 de-
gree recipients were women. These pro-
portions have increased since the late
seventies: in 1980. women represented
about 33 percent of employed 1978 S/E
bacca’aureate recipients and 23 percent
of master’'s degree holders.

16

FIELD

Won en represeat a much larger pro-
portion of employment 1n the science
work force than in engineering (figure
1-2) 7 In 1986, while more than 1 1n 4
scientists was a woman, only 1 in 25
engineers was female Among science
fields, the proportions of women ranged
from 12 percent of environmental sci-
entists to 45 percent of psychologists.
fn engineering, the rauge was from 3
percent of both mechanical and electri-
calrelectronics engineers to almost 8
percent of chemical engineers.

S/E field distributions differ mark-
edly between women and men (table
1-1). For example, about 86 percent of
employed women and 40 percent of men
were in a science field in 1986. These
distributions have changed somewhat
since 1976 as a result of differing growth
patterns. In the sciences, employment
of women rose 13 percent per year while
that of men increased at an annual rate
of 7 percent.

The fastest growing field for both
women and men was computer spe-
cialties, up at aunual rates of 23 percent
and 15 percent, respectively. In 1986,
about one-quarter of women and one-
tenth of men were computer specialists;
these proportions increased fiom one-
tenth and one-twentieth, respectively,
in 1976.

Among women scientists, above-
average employment growth rates were
also experienced in psychology and the
environmental, mathematical, and life
sciences (figure 1-3). In contrast, one of
the slcwest growing fields for women
was social science, registering an an-
nual growth rate of about 9 percent over
the decade. Because of this growth rate,
the fraction of women in social science
fell from 28 percent in 1976 to 19 per-
cent in 1986.

About 60 perceut of men, compared
with 14 percent of women, were engi-
neers in 1986. Employment of women
engineers, however, has increased at a
much more rapid rate than that of men
over the 10-year period: 17 percent and
6 percent per year, respectively. For both
women and men, the fastest growing
field over the decade was electrical/
electronics engineering. Above-average
employment increases were also regis-
tered for women in aeronautical/astro-
nautical and mechanical engineering.
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Figure 1-2. Represeniation of women among
employed scientists and engineers: 1986
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Table 1-1. Employed scientists and engineers by field and sex: 1986
Field Men Women
Scientists and engineers 3,927,800 698,600
Percent
TOTAL 1000 1000
Scientists, total 404 858
Physical . 64 55
Mathematical 25 49
Computer specialists 102 233
Environmental 25 18
Life 79 147
Psychologists 35 165
Social 75 192
Engineers. total 536 142
Aeronautical/astronautical 27 06
Chemical 35 16
Civil L. 85 18
Electrical/electrontcs 141 27
Industnal 33 10
Matenals 13 04
Mechanical 122 20
Mining 04 01
Nuclear 06 01
Petroleurmn 07 03
Other 122 35
SCURCE Append.x B Based on iabie 1
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Figure 1-3. Average annual employment growth rates of
scientists and engineers by field and sex: 1976-86
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The field distribution difference; be-
tween men and women scientists and
engineers may be quantified by apply-
ing the index of dissimilarity,® which
provides a summary measure of overall
differences between two distributions.
In 1986, the index measured 47, this
ratio means that 47 percent of women
would have te change fields or occu-
pations to have a distribution identical
to that of men. If the science and en-
gineering work forces are considered
separately, the index is 24 in the science
work force and 23 in engineering. Since
1976, the index has remained relatively
stable.

Among doctoral scientists and engi-
neers, growth rates for women and men
have also varied substantially by field
(figure 1-4). Employment of Fh.D.
women in the sciences rose at an annual
rate of 10 percent between 1975 and
1985, compared with a 4-percent rate
for men. The highest growth rates for
women occurred in those fields where
the number of employed women is rel-
atively small. For example, employ-
ment of women as computer specialists
rose from about 150 in 1975 to 1,600 in
1985, representing a growth rate of 27
percent per year. In engineering, the an-
nual growth rate in employment of Ph D.
women was five times the rate fci com-
parable men over the 10-year period
(20 percent versus 4 percent). In abso-
lute terms, the number of Ph.D women
engineers increased from about 230 in
1975 tu 1,500 in 1985. The above-
average growth rates in these two fields
partially reflect degree production. over
the decade, the number of doctorates
granted to women in computer science
and engineering increased more than for
all other S/E fields.

Doctoral women and men scientists
and engineers are employed in different
fields (figure 1-5). A higher proportion
of women (98 percent) than men (81
percent) were scientists in 1985. More
than four-fifths of Ph.D. vomen in sci-
ence were in either life science, psy-
chology, or social science Ph D. men,
in contrast, v.ere concentrated in either
the life or physical sciences Within en-
gineering, women were more likely to
be concentrated in either electrical/
electronics (350) or materials science
(250) engineering in 1985. The index of
dissimilarity for doctoral scientists and
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Figure 1-4. Average annual employment growth rates of doctoral
scientists and engineers by field and sex: 1975-85
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engineers was 37 in 1985—29 for Ph D
scientists and 8 for engineers

EXPERIENCE

Years of professional experience may
be an indicator of career patterns in sci-
ence and engineering For instance, sci-
entists and engineers with more years
of nrofessional experience will be more
likely to hold senior-level positions, e g.,
amanagement position or attainment of
full academic rank.

Employment of women scientists and
engineers has increased substantially
over the 1976-86 decade mostly because

20)

of rapid growth 1n S/E deg.ee produc-
tion at all levels, Given this relatively
recent influx Into science and engi-
neering fields, women are generally
younger and have fewer years of profes-
sional experience than their male col-
leagues In 1986, almost three-fifths of
women scientists and engineers, com-
pared to slightly more than one-quarter
of men, had fewer than 10 years of
professional experience. Furthermore,
only 15 percent of women, but 46 per-
cent of men scientists and engineers,
had more than 20 vears of work expe-
rience
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Figure 1-5. Employed doctoral scientists and engineers
by tield and sex: 1985
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Years of work experience for women
vary among S/E fields (figure 1-6). For
example, in engineering—a field wiuch
has experienced a very large increase in
employment of women— almost 68 per-
cent of women have less than 10 vears
of professional work. In science fields
overall, about 56 percent of women re-
ported fewer than 10 years of work ex-
perience

Doctoral women scientists and engi-
neers also have fewer years of work ex-
perience than do doctoral men. In 1985.
the proportion of women who had less
than 10 years of work since receiving
their doctorate was almost twice *hat of
men: 54 percent versus 28 percent. Sim-
ilarly, the fractions of Ph.D. scientists
and engineers with more than 20 years
of professional experience were 8 per-
cent for women and 22 percent for men
The field variation in these proportions
for women was not as great as among
all scientists and eng:neers. For exam-
ple, about 54 percent of Ph.D. v.omen
scientists, but 60 percent of doctoral
women engineers. had fewer than 10
years’ work experience.

CAREER PATTERNS

Since direct indicators of career de-
velopment for scientists and engineers
are not available, proxy measures that
examine career-related activities may be
substituted For all scientists and en-
gineers, the number and proportion in
management, especially management of
research and develcpment (R&D) actyv-
ities, are indirect indicators of career
opportunities. In academia, tenure stat-
us and faculty rank of doctoral scien-
tists and engineers similarly may be used
to assess cdareer development patterns

Management

Women scientists and engineers were
less likely than men to report their ma-
jor work activity as management, either
of R&D or other types of activities (e.g
educational programs). In 1986, about
19 percent of women, but 29 percent of
men, reported management as their ma-
jor work. These proportions varied sub-
stantially by field. Among engineers, the
difference widened to 18 percentage
points—13 percent for women versus
31 percent for men. Within engineering
fields, the proportions of women pri-

Aruitoxt provided by Eic:
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Figure 1-6. Pe-centage of men and women with fewer than 10
years of work experience by field: 1986
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manly engaged in management activi-
ties ranged from 6 percent of petroleum
engineers to 17 percent of industrial en-
gineers. The range for men was 21 per-
cent of petroleum engineers to 37 percent
of civil engineers Among scientists, the
proportional differences were not as
large: 20 percent of women reported
management activities versus 27 per-
cent of men. Although a higher fraction

of men than women reported manage-
ment activities among all science fields,
this gap narrows considerably in some
fields For example, about 37 percent of
men social scientists, compared with 33
percent of women, report management
as their major work

Within management, a larger share of
men than women reported their pri-
mary work activity as R&D manage-
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ment* 32 percent versus 24 percent in
1986. However, tkis pattern did not hoid
across all fields of science and engi-
neering (table 1-2). Among social sci-
entists and psychologists, for example,
a larger fraction of women than men in
management reported R&D manage-
ment as their primary work. Among en-
gineers, about one-third of both women
and men were primarily engaged 1n
managing R&D activities

Since 1976, the proportion of men who
reported management as their major ac-
tivity has fallen from 31 percent to 29
percent; concurrently, the proportion of
women has increased, rising from 17
percent to 19 percent. This change par-
tially reflects different sectoral growth
patterns between men and women. For
example, growth in the number of
women employed in industry has far
outpaced that of men gver the decade
This sector has traditionally accounted
for most scientists and eng neers who
report management as their primary
work activity (two-thirds in 1986)

Sector of Employment

Betwezn 197€ and 1986, employment
of women scientists and engineers grew
fastest in the industrial sector, rising at
an annual rate of 17 percent (figure
1-7). The proportion of women em-
ployed in industry therefore rose from
36 percent to 51 percent. By field, above-
average growth rates were experienced
in computer specialties, engineering, and
psychology. For men, employment in
industry grew at about the same annual
rate (6 percent) as that of total employ-
ment. About two-thirds of men were
employed by industry in both 1976 and
1986. By field, there was relatively httle
difference by gender in the proportions
employed in this sector. For example, a
majority of female and male physical
scientists, computer specialists, and en-
gineers were employed in the industrial
sector.

Employment of women in academia,
primarily in 4-year colleges and uni-
versities, registered a below-average
growth rate over the 10-year period (10
percent per year versus 13 percent for
total employment of women). As a re-
sult, the proportion of women scientists
and engineers working in this sector fell
from 28 percent in 1976 to 21 percent
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in 1986 In contrast, academia was the
fastest growing sector of employment
for men (8 percent per year) Tlus sec-
tor, however. accounted for onlx 12 per-
cent of emplaved men 1n 1025

Tenure Status and Academic Rank

Among doctoral scientists and engi-
neers emploved i 4-year colleges and
uini €isilies, men are more iikely than

Table 1-2. Proportion of mer and women In management who are prim- -iiy
engaged in R&D managsment by field: 1986

Field Men Woumen
Percent
TOTAL 32.0 235
Scientists, tota! 319 224
Physical 500 404
Mathematicat 430 34.7
Computer specialists 38.5 346
Environmental 352 253
Life . . 280 237
Psychologists 137 1590
Soc:ai 15.6 182
Engineers. total . | 320 326
Aeronautical/astronautical i 875 250
Chemical 366 309
Cuvit . 86 49
Eiectrical/electronics 47 2 480
Mechantcal 345 375
Other. . 260 35.7

SGURCE Append « B Based on *abres 18 a~d 19

Figure 1-7. Average annual employment growth
by sector of employment and sex: 1976-86
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women to be tenured or hold full pro-
fessorships (table 1-3). In 1985, almost
four-fifths of Ph.D. men were eithe " ten-
ured or in tenure-track positions com-
pared to three-fifths of Ph.D. women. Of
those on tenure-track, almost 81 percent
of men, compared to 61 percent of
women, held tenure Between 1983 and
1985, however, the number of doctoral
women in tenured positions rose 12
percent while the number on tenuie-
track but not vet tenured rose 32 per-
cent. Comparable growth rates for men
were 2 percent and 20 percent.

In 1985, a smaller proportion of doc-
toral women (71 percent) than men (84
percent) held professorial rank (i.e., full,
associate, or assistant professorl. Women
were much less likely than men to hoid
full professorships but more likely to
hold assistant professerships. Between
1983 and 1985, however, the number of
doctoral women holding professorial
rank at all levels rose faster than that of
men. For example, the number of Ph D.
women scientists and engineers wuo
were full prcfessors rose 13 percent
compared to a 2-percent increase for
men.

LABOR MARKET INDICATORS

Labor market indicators.’ such as la-
bor force participation and unemploy-

ment rates, are useful 11 assessing
relative market conditions (1e., em-
ployment opportunities relative to
available supply) for scientists and 2n-
gineers. Disparities 1n market condi-
tions between womren and men scientists
and engineers may reflect differences in
labor market bebavior, demographic
characteristics, behavior of empleyers,
or a combination of these factors

Labor Force Participation Rates

The labor force p rticipation rates fcr
both men and women scientists and en-
gineers were about the same (95 percent
versus 94 percent) in 1986. These rates
are higher than those for the geaeral
population or the college-edvcated
population. In 1986, about 55 nercent
of all women, and 73 percent of college-
educated women, were in the labor force;
for men, these rates were 76 percentand
88 percent, respectively.’® Oer the de-
cade, participation rates increased for
women sclentists and engiaeers, rising
from 90 percent 1n 1976, r¢ tes remained
stable for men.

Labor force participa‘ion rates vary
more for women than men among S/E
fields (appendix table 26) although the
rate for woemen scientists was the same
as that for women engineers: 94 percent
Within science fiel<s, rates ranged from

Table 1-3. Doctoral scientists and engineers in 4-yeur colleges and
universities by tenure status, academic rank, and sex: 1985

Tenure status and
academic rank

Ph.D Ph D
men women

TENURE STATUS

Tenure-track. .
Tenured . .
Not tenured ..

Non-tenure-track

Other & noreport .

ACADEMIC RANK
Full professor .
Asscciate professor
Assistant professor
Other & noreport .

SOURCE Appendix B, Based on tables 21 22 24 and 25
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90 percent of life scientists to 97 percent
of computer specialists; in engineering,
the range was from 90 percent of chem-
ical or electrical’electronics engineers
1o 99 perceni of aeronautical/astronaut-
ical engineers in 1986.

The small fraction of women scien-
tists and engineers who do not partic-
ipate in the labor force cite different
reasons than do men. In 1986, about 34
percent of women, but les than 1 per-
cent of men, reported famuy responsi-
bilities as their primary reason. In
contrast, almost 78 percent of men,
compared to 13 percent of women, 1n-
dicated thev were retired by 1986.
Women were more than twice as likely
as men to report that they were outside
the labor force because they were stu-
dents 35 percent versus 15 percent. This
pattern of responses for women scien-
tists and engineers differed from that for
all women outside the labor force. In
1986, about 67 percent of all women
cited family responsibilities (**Keeping
house’), 14 percent were retired, and 8
percent were students (‘‘Going to
school”).1!

Despite a relatively large fraction of
women scien'ists and engineers outside
the labor force citing family responsi-
bilities, a number of women with chil-
dren do actively participate in the S/E
labor force In 1986, this participation
rate for women scientists and engineers
with children present was 93 percent,
about the same as that for all women
scientists and engineers. Differences in
rates, however, arise with respect to
childrens' ages For example, the labor
force participation rate for women with
chiidren under the age of 6 was 94 per-
cent. this percentage decreased, how-
ever, for those with children between
the ages of 6 and 17 (88 percent).

Among doctoral scientists and engi-
neers, women were shghtly less likely
than men to be employed or seeking em-
ployment. In 1985, the labor force par-
ticipation rate for doctoral women was
g3 percent compared with 95 percent
for men (appendix table 27). Rates for
women scientists were below those for
comparable men, although there was
vanation by field. Among doctoral en-
gineers, rates for women and men were
essentially the same

Among tecent S/E graduates, labor
force participation rates for women were




also below those for men. in 1986, the
rates for individuals who received S/E
baccalaureates in either 1984 or 1985
were 99 percent (men) and 97 percent
(women). This gap widens at the S/&
master’s level 1o 95 percent for men and
95 percent for women.

Unemployment Rates

Although most women and men sci-
entists and engineers participate 1n the
labor force, women report a higher un-
employment rate than do men. In 1986,
the rate for women was mare than twice
that for men: 2.7 percent versus 1.3 per-
cent. Unemployment rates, however,
have fallen for both women and men
over the decade. In 1976, rates were 5.4
percent and 3.2 percent, respectively.
The 1986 unemployment rate for women
scientists and engineers was substan-
tially lower than that for all women in
the United States (7.1 percent)!? but
similar to that for women in profes-
sional occupations (2.3 percent)® or
women college graduates (2.4 per-
cent).*4

Unemployment rates by gender vary
between and within science and engi-
neering fields (figure 1-8). Among all
science fields, unemployment rates for
women were above those for men. The
largest differential was between women
and men environmental scientists with
1986 rates of 8.2 percent and 3.9 per-
cent, respectively. In contrast, unem-
ployment rates for women (2.7 percent)
and men (2.3 percent) social scientists
were roughly similar. The lowest rates
for both women and men were reported
by computer specialists in 1986. 1.6
percent versus 0 6 percent.

Within engineering fields, rates for
women were above those for men with
one exception. In 1986, the unemploy-
ment rate for women electrical/elec-
tronics engineers (1 percent) was about
the same as that for men

The unemployment rates reported by
both women and men doctoral scien-
tists and engineers are lower than those
of all scientists and engineers. How-
ever, rates for doctoral women were
above those for doctoral men among all
SIE fields. In 1685, the unemployment
rate for women (1.8 percent) was more
than twice that for men (0.7 percent).
Over the 1975-85 decade, the rate for
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women has declined from 2 9 percent,
but has remained virtually unchanged
for men (0.8 percent in 1975). By field,
the largest differences by gender oc-
curred for doctoral scientists, especially
among social and physical scientists in
1985.

Unemployment rates for men and
women who are recent S/E degree re-
cipients are similar at the baccalaureate
level; some differences begin to arise,
however, at the master’s degree level.
For those who received their degrees in
1984 or 1985, unemployment rates for

Figure 1-8. Unemployment rates of men
and women by field: 1986
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recent S/E bachelor’s recipients were 3.4
percent (men) and 3.7 percent (women)
in 1986. At this level, unemplovment
rates for women were belocw those for
men 1n mathematics, environmental
science, psychology, and among almost

all engineering fields '> At the S/E mas-
ter’s degree level, the rate for women
(3.2 percent) was almost ‘wice that for
men {1 7 percent). With little exception.
womein’s unemployment rates were
higher than men’s across all fields

0 10 20 30

Figure 1-9. S/E employment rates of men
and women by field: 1986
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S/E Employment Rates

The S/E employment rate measures
the extent to which employed scientists
and engineers have a job in science or
engineering. Women scientists and en-
gineers are less likely than men to work
in science- or engineering-related activ-
1ties. In 1986, the S/E employment rate
for women was 75 percent compared to
86 percent for men. These rates have
declined steadily for both women and
men throughcut the eighties: in 1982,
the rates were 80 percent (women) and
88 percent (men). The somewhat larger
decline for women partially reflects their
high concexntrations in psychology and
social screr e. The S/E employment rates
in the . rields have fallen dramatically
during the eighties for both women and
men. More than one-third of women,
compared with about one-tenth of men,
were in one of these fields in 1986.

S/E employment rates vary by field;
the widest fluctuations occur in the sci-
ences {figure 1-9). In 1986, the S/E em-
ployment rate for women scientists was
72 percent compared with 78 percent
for men. In engineering, however, the
rate for women (94 percent) was above
that for men (92 percent).

Among doctoral scientists and engi-
neers in 1985, the S/E employment rate
for women (90 percent) was slightly
lower than that for men {92 percent),
and showed little variation by field (ap-
pendix table 27). The S/E employment
rate for Ph.D. scientists and enginzers
has fallen for both women and men from
93 percent and 94 percent, respectively,
in 1975.

The largest difference between S/E
employment rates of women and men
occurred among recent science and en-
gineering graduates In 1986, the rate for
women S/E baccalaureate recipients
(1984 or 1985 graduates) was 53 per-
cent This rate was much lower than the
70-percent rate for men and reflects the
high concentration of women 1n social
science and psychoiogy where the over-
all S'E employment rate 1s about one-
third

Among science and engineering fields,
variation is not as large as it is at the
aggregate level. For example about 90
percent each of women and men com-
puter specialists were employed in S/E
jobs, and the rates for electrical/elec-
tronics engineering graduates were 90
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percent (women) and 92 percent (men)
The difference in S/E employment rates
narrows somewhat at the S/E master's
degree level; in 1986, these rates were
78 percent for women and 87 percent
for men

S/E Underemployment Rates

Low rates of S/E employment could
be indicators of underutilization de-
pending on specific reasons for non-
S/E employment. In 1986, women em-
ployed outside of science and engi-
~eering were more likely than men to
report either preference, location, better
pay, or lack of S/E job opportunities.
Men, in contrast, were substantially more
likely to report promotional opportun-
ities as their reason for non-S/E em-
ployment. One way to measure potential
underutilization among employed sci-
entists and engineers is to use the S/E
underemployment rate. Underemploy-
ment may be quantified and measured
for scientists and engineers by calcu-
lating the number who are involuntarily
working in non-S/E jobs (i.e., those who
report a lack of available S/E jobs) and
the number involuntarily working pe
time (i.e., those actively pursuing full-
time job opportunities) as a percent of
total employment.

The S/E underemployment rate for
women scientists and engineers was
three times more than that for men in
1986: 6.3 percent versus 1.9 percent. The
rates were higher for women among al-
most all major fields of science and en-
gineering; the widest variation was
exhibited in science fields (figure 1-10).
In science, the underemployment rate
for women was 7.0 percent compared
to 3.3 percent for men. Only among
comruter specielties did women and
men report identical rates—2.5 pescent.
In engineering, respective rates were 2.3
percent and 1.0 percent,

Among doctoral scientists and engi-
neers, S/E underemnloyment rates were
relatively low {compared to those for all
scientists and engineers). The rate for
women (3.9 percent), however, was
ak sethitformen (1.3 percent)in1985.

S/E Underutilization Rates

To derive a more comprehensive in-
dicator of potential underutilization, the

Q
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numbers for those who are unemployed
and those who are underemployed may
be combined and expressed as a per-
centage of the lal »r force. This rate is
only a partial measure, however, since
it does not take into account the number

of scientists and engineers who may have
jobs requiring skiils below those they
actually possess.

The pattern exhibited in underutili-
zation rates by gender mirrors that in
underemployment rates The S/E un-

Figure 1-10. S/E underemployment rates of men
and women by field: 1986
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derutilization rate for women scientists
and engineers was substantially higher
than the rate for men in 1986: 9 percent
versus 3 percent. In addition, the rates
for women were above those for men
across all fields of science and eugi-
neering (appendix table 26). Within sci-
ence fields, the difference in rates was
greatest among environmental scien-
tists (19 percent for women and 9 per-
cent for men) and smallest among
computer specialists (4 percent and 2
percent, respectively). Among engi-
neers, women had an underutilization
rate of 4.8 percent compared to a 2.1
rate for men.

Salaries

Average annual salaries of women
scientists and engineers are generally
lower than those of men. This differ-
ence in salaries may reflect a number of
factors including field distributions, ex-
perience levels, employment sectors,
labor market behavior, or acombination
of these variables.

In 1986, average annual salaries for
men ($39,800) were almost $10,000
higher than those for women ($29,900),
resulting in a female-male salary differ-
ential of 75 percent. This differential
has fluctuated during the eighties. In
1982 (ihe earliest year in which com-
parable data are available), it was also
75 percent; in 1984, however, it fell to
71 percent. The salary differential be-
tween women and men scientists and
engineers was narrower than differen-
tials exhibited in the general popula-
tion. The differential was 67 percent
based on median weekly earnings for
full-time wage and salary workers over
age 24; for wage and salary workers in
professional occupations, it was 71 per-
cent.'® Finally, salaries of women col-
lege graduates averaged about 60 percent
of those of men in 1986."

Salaries for women are lower than
those for men among all fields of sci-
ence and engineering (figure 1-11).
Among scientists, salaries for women
averaged 76 vercent of those for men.
This difference was largely because of
lower relative salaries earned by women
in either psychology or the life and so-
cial sciences. Among computer spe-
cialists, the fastest ¢ rowing field for both
women and men during the eighties,
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Figure 1-11. Women'’s salaries as a percent of
men’s salaries by field: 1986
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women’s salaries averaged about 86
percent of those for men. For engineers,
the female-male salary differential was
84 percent with some variation among
major engineering fields.

M- lian annual salaries reported by
Ph.D. women averaged about 80 percent
of those reported by doctoral men:
$35,500 versus § 44,500 in 1985. By field,
the salary dif wrentiul ranged from 81
percent (physicel and life sciences) to
87 percent (ps,chology). In engineer-
ing, salaries for Ph.D. women were about
85 peicent of those for men. Overall,
n.edian annual salaries have nsen at a

25

slower rate for women than men over
the decade; in 1975, the differential was
81 percent.

For recent S/E graduates, median an-
nual salaries reported by women and
r.en show that at the baccalaureate level,
the female-male differential is about the
same among all scientists and engi-
neers. In 1986, the median annual sal-
ary of 1984 and 1985 women S/E
graduates averaged about 74 percent of
that for men. Ther= is substantial vari-
ation by field For examnple, re:ent
women and men engineering giat.ates
reported about the same median annua




salaries ($30,000-$31,000) in 1986. At
the S/E master's degree level, salaries
for women averaged about 77 percent
of those for men.

Table 1-4. Raclal minorities as a percent of employed
women sclentists and engineers by field: 1986

Freid Total Black | Asian | Native Americar
MINORITY WOMEN Women scientists
The following section focuses first on and engineers 698,600 | 34500 | 36,300 2,700
racial minorities (blacks, Asians, and Percent
native Americans) and then on Hispan-
ics. Data presented here are necessarily TOTAL .. ... 1000 49 52 l 04
limited given the small sample sizes from Scientists, total 1000 50 48 04
which o generstectimtes of minory AT I N R B
women In science and engineering. Computer specialists . . | 100.v 44 54 02
Changes in data presented here are sta- Environmental . . 100.0 08 16 0.8
tistically significant at the 0.05 level. Life C 1000 32 54 10
Psychologists . . ... 100.0 5.2 38 04
Social o 100.0 70 37 0.3
Racial Minorities Engineers, total .. 1000 44 74 03

E

Employment Levels and Trends

Racial minorities account for a larger
share of employed women than of men
scientists and engineers. In 1986, about
13 percent (89,700) of women were
members of racial minority groups; the
comparable fraction for men was 9 per-
cent. During the eighties, this propor-
tion did not change for women but has
risen slightly for men from 7 percent in
1982 (the earliest year in which com-
parable data are available).

The racial background of women in
1986 was 87 percent white, 5 percent
(34,500) black, 5 percent Asian (36,300,
and less than 1 percent (2,700) native
American.'® The remaining 2 percent
were either of mixed racial backgrounds
or did not report their race. Among men,
about 2 percent were black, 5 percent
were Asian, and less than 1 percent was
native American. In comparison with
total U.S. employment, black women
accounted for a higher fraction of all
employed women (11 prrcent)'® than of
women in the S/E work force. Asians,
however, were more highly represented
among women scientists and engineers
(2 percent of women in the U.S. work
force were Asian).?° Finally, about 22
percent of Asian women scientists and
engineers were non-U.S. citizens in 1986,
much higher than corresponding per-
centages among white or black women
(about 1 percent each).

The representation of racial minori-
ties among women varies substantially
by S/E field (table 1-4). For example, in

Q
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{1)Too few cases 1o astimate
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1986, about 4 percent of women phys-
ical scientists were black and 11 percent
were Asian. Among women environ-
mental scientists, however, the propor-
tions were much smaller: 0.8 percent
end 1.6 percent, respectively. In ex-
amining representation as the propor-
tion of each racial group accounted for
by women, it was found that a higher
proportion of black scientists and en-
gineers were women than of other racial
groups. In 1986, almost 30 percent of
employed blacks were women com-
pared to 15 percent of whites, 16 per-
cent of Asians, and 11 percent of native
Americans. Because of the more rapid
growth rates for women scientists and
engineers than for mern, these propor-
tions havz increased since 1984.
Between 1984 and 1986, employment
of black women scientists and engi-
neers rose faster than that of either whites
or Asians. These respective annua. rates
were 23 percent and 16 percent.
Among doctoral scientists and engi-
neers, about 6,500 women (11 percent
of all Ph.D. women) were members of
racial minority groups in 1985. Of these,
about 3.0 percent (1,700) were black, 7.0
percent (4,100) Asian, and 0.1 percent
(less than 100) native American. For
men, about 1.0 purcent of doctoral sci-

2y

entists and engineers were black, 9.0
percent were Asian, and 0.1 percent were
native American.

Field

Table 1-5 illustrates differences in field
distributions of women by racial group.
The most significant dissimilarity is in
the proportions in engineering. In 1986,
about 20 percent of Asian women, com-
pared to between 11 percent (native
American) and 14 percent (white) of
women in other racial groups, were en-
gineers. This distributional difference
between Asians and other groups is also
evident at the aggregate level. For ex-
ample, in 1986, about 59 percent of
Asians were in engineering compared
with 53 percent of whites and 36 per-
cent of blacks.

Experience

Regardless of racial group, larger frac-
tions of women than men scientists and
engineers have less than 10 years of work
experience. Among women, white and
Asian scientists and engineers were more
likely than blacks to report fewer than
10 years’ professional work: 58 percent
each versus 52 percent in 1986.
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Table 1-5. Field distrib itions of women by ractal group; 1986

(Percent)
Field Totai White Biachk Asian Native Amencan
TOTAL . 1000 160G 1000 1000 1000
Scientists, total . . 858 862 872 799 889
Physical .. . . . 55 52 49 116 1
Mathematical . . . 49 50 67 22 37
Computer specialists . 233 235 209 242 148
Environmental . . . 18 20 03 06 37
Life ... ... . . . 147 146 96 154 370
Psychologists .. . . 16.5 168 174 121 185
Social .. .. . 19.2 190 272 138 148
Engineers, total . 142 138 128 291 11

{1)Too few cases to estimate
SOURCE Appendix B, Based on table 3

Career Patterns

The proportion of women scientists
and engineers who reported manage-
ment as their primary work activity var-
jed among racial groups. Black women
(24 percent) were most likely to be pri-
marily eng.ged in management activi-
ties, followed by Asian women (22
percent), and white women (19 percent)
in 1986. Regardless of racial group, lower
proportions of women than men re-
ported their major work as manage-
ment.

Sectoral distributions vary by racial
group. Forexample, whereas about one-
half each of white women and black
women worked in industry in 1986, this
sector employed almost three-fifths of
Asian women. The proportions em-
ployed in academia ranged from 17 per-
cent each for blacks and Asians to 22
percent for whites.

Other measures of carger patterns
among mingrity women are tenure stat-
us and academic rank. In terms of ten-
ure status, Ph.D. black women were more
likely to be in tenure-track positions—
either tenured or waiting for tenure—
than were white and, especially, Asian
women. In 1985, these fractions were
72 percent, 61 percent, and 51 peicent,
respectively. Of those who were in ten-
ure-track positions, however, about the

same fraction of black, white. and Asian
women (three-fifths) were tenured.

Variations are also evident in terms
of the academic rank of doctoral women
scientists and engineers by racial group.
In 1985, a larger fraction of Asian women
(27 percent) than either white (20 per-
cent) or black (18 percent) women held
full professorships. Blacks were more
highly concentrated (39 percent) at the
assistant professor level than were whites
(36 percent) or Asians (31 percent)

Labor Market Indicators?®!

The labor force participation rates of
women scientists and engineers vary
only slightly by racial group. In 1986,
the lowest rate was 93 percent for Asian
women; the highest, 97 percent, was re-
ported for native American women.

Although variation among racial
groups was not large, Asians earned the
highest average annual salaries among
women scientists and engineers. In 1986,
Asian scientists reported salaries of
$28,700 compared to $29,400 for whites
and $25,400 for blacks. These differ-
ences are greater in engineering. Asian
women engineers earned an annual sal-
ary of $35,000; comparable salaries for
white women and black women engi-
neers were $34,300 and $32,900, re-
spectively, in 1986.

Women scientists and engineers of all
racial groups reported annual salaries
lower than those for men. The differ-
ential between Asian women and Asian
men was larger than among other racial
groups. In 1986, Asian women earned
74 percent of men’s salaries while the
salary differential for black women and
white women was, respectively, 78 per-
cent and 76 percent.

Hispanics

Hispanics are a diverse ethnic group
including individuals whose Spanish
heritage could be from Central or South
America, Asia, or Europe. It would be
desirable to differentiate among these
groups because they may face differing
experiences in the S/E work force; how-
ever, because of data limitations, His-
panics will be treated in the aggregate.
Among Hispanic women scientists and
engineers, about 23 percent (4,600) were
Mexican American, an additional 30
percent (5,800) were Puerto Rican, and
45 percent (8,900) were classified as
“other Hispanic”’ in 1986; the remain-
der (300) did not report their Hispanic
origins. Hispanic women were more
likely than all women scientists and en-
gin cers to be non-U.S citizens: 7 per-
cent versus 3 percent in 1986




Employment Levels and Trends

Almost 3 percent (19,606) of women
scientists and engineers in 1986 were
Hispanic, up from 2 percent (9,500) in
1982 (the earliest year in which com-
parable data are availablej. In contrast,
about 2 percent of men were Hispanic.
Although Hispanics were more highly
represented among women than men
scientists and engineers, their propor-
tion of all employed women was double
that of S/E women; in 1986, Hispanics
constituted about 6 percent of all em-
ployed women in the United States.??
Among doctoral women scientists and
engineers, Hispanics accounted for 1.6
percent (less than 1,000) in 1985

Field

Between 1984 and 1986, employment
of Hispanic women grew at a slower
rate than that ~* all women scientists
and engineers: 29 percent versus 36 per-
cent. In terms of field distributions, both
Hispanic and all women were more apt
to be scientists than e1 " 1eers but within
the sciences, differences emerged. For
example, more than two-thirds of His-
panic women were either psycholo-
gists, or life or social scientists in 1986;
less than three-fifths of all women were
in these fields (figure 1-12).

Experience

Hispanic women scientists and en-
gineers have substantially fewer years
of professional work experience than do
all women. In 1986, almost three-quar-
ters of Hispanics, compared with less
than three-fifths of all women, had less
than 10 years’ experience. The per-
centages of those with less than 5 years
of experience were 45 percent for His-
panics and 31 percent for all women.

Career Patterns

Both Hispanic and all women scien-
tists and engineers are about as likely
to report management as their primary
work activity; they also exhibit similar
distributions in terms of employment
sector. In 1986, less than one-fifth of
Hispanic women scientists and engi-
neers reported their major work as man-
agement. In that same vear, about one-
half of Hispanic women were employed
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in the industrial sector and an addi-
tional one-fifth worked in academia
Among academically employed doc-
toral scientists and engineers, similar
proportions oi Hispanic and all women
were tenured or in tenure-track posi-
tions. Additionally, about the same
fractions of both held the rank of full
professor. In 1985, about 6, percent of
both doctoral Hispanic women and all
Ph D. women were in tenure-track po-

sitions, of these, about three of every
five were tenured Interms of academic
rank, about one-fifth of both were full
professors and another one-third held
the associate professorship rank.

Labor Market Indicators

Hispanic women scientists and en-
gineers are slightly less likely than all
women to be in the labor force In 1986,
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Figure 1-12. Employed women scientists and engineers
by field and Hispanic status: 1986
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respective labor force participation rates
for Hispanics and all women scientists
and engineers were 92 percent and 94
percent. Hispanic women also reported
an average annual salary that was sub-
stantially lower than that of all women
scientists and engineers: $25,200 versus
$29,900. In addition, the salary differ-
ential between Hisparic women and
Hispanic men was wider than the over-
all female-male differential. In 1986, the
percentage differential for Hispanics was
69 percent compared to 75 percent
overall. This wider differential was the
result of relatively lower salaries re-
ported by Hispanic women scientists as
compared with men. Among doctoral
scientists and engineers, Hispanic and
aill women reported about the same me-
dian annual salary in 1985: $34,900 and
$35,500, respectively.
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Minorities in Science and Engineering

OVERVIEW

Based on their representation in the
overall U.S. work force, blacks and His-
panics remain underrepresented in sci-
ence and engineering {S/E} Asians are
not underrepresented, and the repre-
sentation of native Americans among
scientists and engineers is roughly equal
to their representation in the total U.S.
labor force.

The approximately 115,000 em-
ployed black scientists and engineers in
1986 represented 2.5 percent of all sci-
entists and engineers, up from 1.6 per-
cent in 1976 (figure 2-1). Blacks,
however, account for 10 percent of total
U.S employment and aimost 7 percent
of all employed professional and re-
lated workers. In 1986, about 2 percent
(93,000) of all employed scientists and
engineers were Hispanic; the Hispanic
shares of all employed persons and those
in professional and related occupations
were 7 perceni and 3 percent, respec-
tively. Asians represented about 5 per-
cent (227,000) of al} scientists and
engineers, but only about 2 percent of
the U.S. labor force. There were about
24,060 native American scientists and
exineers in 1986, accounting for less
than 1 percent of total S/E employment.
this number was roughly similar to their
representatinr in the overall U.S. work
force. Less than 2 percent (70,000) of
employed scientists and ergineers re-
ported a physical disability in 1986.

Over the 1976-86 decade, employ-
ment of black scientists and engineers
increased more than twice as rapidly as
id employment of whites. 200 percent
(12 percent per year) versus 96 percent
(7 percent per year). Employment of
Asians rose by 113 percent (8 percent
per year). Between 1984 and 1986. em-
ployment of native American scientists
and engineers increased at a rate similar
to that for whites. Growth in Hispanic
employment was about one-half that for
all scientists and engineers over the most
recent 2-year pericd

Figure 2-1. Minorities as a percent of employed
sclentists and engineers: 1986

Percent

Black

Asian'

Native
American

Hispanics

Physically
Disabied?

I

0

!Includes members of all racial groups

'In 1988, about 27 percent of all Asian scientists ard engineers were not US citizens

Inciudes members of all raclai/ethnic grougs
SOURCE Appendix B, Based on tables 2 and 7
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Racial/ethnic groups differ with re-
spect to field distributions The pro-
portions 1n engineering ranged from
about 59 percent of Asians to 36 percent
of blacks; about 53 percent of whites
were engineers. In the sciences, blacks
were more likely than others to be social
scientists and psychologists. Asians were
least likely to be in these fields.

Asians and, to a lesser extent, His-
panics are !~ss likely than other scien-
tists and engineers to report management
or administration as their primary work
activity. In 1986, for example, 22 per-
cent of Asians and 26 percent of His-
panics cited management as their major
activity Blacks ard native Americans
are as likely as whites to hold manage-
ment positions

Black and Hispanic scientists and en-
gineers, on average, earn salarics below
those earned by either whites or by all
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scientists and engineers combined. In
contrast. Asians and native Americans
report salaries equal to or above those
for whites Salaries for blacks averaged
81 percent of those for whites 1n 1986
(table 2-1). Hispanics earned 90 percent
of the salaries paid across all racial/eth-
nic groups.

On average, minorities are more likely
than majority scientists and engineers
to be unemployed and underemployed,
and are less likely to hold S/E jobs (table
2-1) Forexample, unemployment among
black scientists and engineers in 1986
averaged 3.8 percer ; for whites and
Asians, the unemployment rates were
1.5 percent and 1.8 percent, respec-
tively. Almost 6 percent of blacks re-
ported that they were underemployed
as did 2 5 percent of whites and 2.2 per-
cent of Asians. The proportion of em-
ploved scientists and engineers working
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Table 2-1. Selected characteristics of scientists and engineers: 1986

Native Physicatly

Characteristic wnie Biatn Asian American Hispan«c(l) Disahied(2)
Unemployment rate 15 38 18 12 21 15
S/E employment rate 849 765 877 793 102 902
S/E underemployment rate 25 55 22 24 48 NA
Average annual salary $38,700 $31,500 $39100 I $41,000 34 600 NA

(1}includes members of ail racral groups

NA Not asarable

(2)'nciudes members of all racia'/ethnic grouPs

SOURCE Appendix B Based or tables 7 26 and 28

in S'E jobs ranged from 88 percent of
Asians to about 77 percent of blacks

BLACKS IN SCIENCE AND
ENGINEERING

Employment Levels and Trends

Despite significant employment gains.
blacks remain underrepresented 1n sci-
ence and engineering Over the 1976-86
decade, employment of black scientists
and engineers increased more than twice
as rapidly as employment of tneir white
counterparts' 200 percent (12 percent
per vear) versus 96 percent (7 percent
per year) More recently. in the 2-year
period from 1984 to 1986. S/E employ-
ment of blacks rose 27 percent (13 per-
cent annually) compared with 15 percent
(7 percent annually) for whites.

In 1986, the approximately 115,000
employed black scientists and engi-
neers made up 25 percent of all em-
ploved scientists and engineers While
this proportion was up from 1 6 percent
in 1976, blacks in 1986 represented 10 0
percent of total U.S employment and
6.7 percent of those emploved in profes-
sional and related occupations '

Blacks also remain underrepresented
in the doctoral sci:nce and engineering
work force Over the 1975-85 decads.
employment of black Ph.D ’s increased
by 127 percent (9 pe: .ent per vear), while
white employment rose by 53 _.ercent
(4 percent per year) Ir' 1985, about 5,700
(1.4 percent) of the doctoral S'E work
force was black. up frcem 2,500 (almost
1.0 percent) in 1975
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Among scientists and engineers at all
degree levels in 1386, blacks were about
twice as likely as whites to be non-U S.
citizens: 3.0 percent versus 1 5 percent.

Field

Bv field. the representation of blacks
in 1986 ranged from more than 5 per-
cent of mathematical and social scien-
tists to about 1 percent of environmental
scientists. Among doctoral scientists and
engineers, black representation ranged
from 2.7 percent of social scientists to
0.6 percent of both computer specialists
and environmental scientists.

Blacks remain more likely than whites
to be scientists rather than engineers In
1986, 64 percent of employed blacks
were scientists, compared to 47 percent
of whites. Within science fields. blacks
were most likelv to be social scientists
o. computer speciahsts (figure 2-2). Over
the 1976-86 period. the most rapid em-
ployment gains occurred among black
computer specialists (up 28 percen. per
vea.) and social scientists (up about 21
percent annually) In comparison. an-
nu-+ employment growth of whites 1n
the se fields rose 16 percent and 7 per-
cent, respectivelv.

An index of dis- imilarity’ can be used
to summarize general field differences
of various groups The index between
whites and blacks was 20 in 1986, that
1s, about 20 percent of blacks would have
to change fields to have a distribution
identical to that of whites

Among doctoral scientists and engi-
neers. a higher proportion of blacks (91
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percent) than whites (85 percent) were
scientists rather than engineers. About
one-half of all blacks were either sori~!
scientists (30 percent) or psychologists
(21 percent) in 1985. In contrast, 16 per-
cent of whites were social scientists and
14 percent were psychologists The in-
dex of dissimilarity between black and
white doctoral scientists and engineers
in 1985 was 24.

Experience

In general, blacks have fewer vears’
professional experience than do whites.
Almost 40 percent of black scientists
and engineers in 1936 had fewer than
10 years of work experience, compared
with about 29 percent of whites. Black
scientists report fewer years of experi-
ence than do black engineers: about 42
percent of scientists. but only 30 per-
cent of engineers, reported fewer than
10 vears’ experience Among black so-
cial scientists, almost 60 percent had
fewer than 10 vears of experience: more
than one-half of these had less than 5
vears.

Career Patterns

White scientists and engineers are
more likelv than blacks to work in in-
dustry In 1986, 62 percent of whites
and 52 percent of blacks were working
in this secter Among scientists, 48 per-
cent of whites and 42 percent of blacks
were ' 1ndustry: the comparable fig-
ures for engineers were 74 percent and
70 per ent, respectively. Black scien-




Figure 2-2. Field distribution of employed white
and biack scientists and engineers: 1336
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tists and engineers, however, are aimnst
twice as likely as whites to work for the
Federal Government: 13 percent versus
8 percent.

Both blacks and whites are about
equally as likely to report management
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or administration as their primary work
activity. In 1986, roughly 28 percent of
both racial groups were engaged 1n some
aspect of management However, there
were some differences between scien-
tists and engineers Among scientists,

~—

J

25 nercent of whites and 30 percent of
blac <s were 1n management; for engi-
neers, the proport.ons were reversed: 31
percent for whites and 26 percent for

Black doctoral scientists and engi-
neers emploved in 4-year colleges and
universities are less likely than their
white colleagues to either hold tenure
orbe full professors. In 1985, 60 percent
of whites and 54 percent of blacks held
tenure. Roughly equal proportions of
whites and blacks (about 17 percent)
were in non-tenure track positions. In
1985, 40 percent of whites, but only 29
percent of blacks, were full professors.
In contrast, 24 percent of whites and 34
percent of blacks were associate profes-
SQrs.

Labor Market Indicators

Black scientists report difterent labor
market experiences than do whites.
While blacks are slightly more likely than
whites to be in the labor force, they are
also more likely to be unemployed and
underemployed and are less likely to be
working in S/E jobs.

Blacks in 1986 reported a labor force
participation rate of 97 percent; for
whites, this rate was 94 percent. The
participation rate for blacks was much
higher than that for blacks in the gverall
population (63 percent)® or for black
college graduates (87 percent).* Since
1976, the labor force participation rate
for black scientists and engineers has
remained relatively stable.

Once in the labor force, blacks are more
likely than whites to be unemployed.
Unemployment rates for black scien-
tists and engineers averaged 3.8 percent
1n 1986: this rate was more than twice
the 1 5-percent rate for whites. The un-
employment rate for black scientist< and
engineers has, however, declined ;. ,m
5.9percent in 1976. The unemployment
rate for black doctoral scientists and en-
gineers was 1 2 percent in 1985. In the
overall U.S. work force, the unemploy-
ment rate for blacks was 14.5 percent,’
and black college graduates registered a
3.6-percent rate.?

By field. unemployment rates for black
scientists and engineers range from 6.8
percent among social scientssts, to

around 1.0 percent for mathematical and
environmental scientists. Unemploved
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black social scientists accounted for al-
most two-fifths of the totai unemploy-
ment among black scientists and
engineers (appendix table 26).

In 1976, the S/E employment rates for
both blacks and whites were about the
same (between 91 percent and 92 per-
cent). Since that time, both rates have
declined, largely result.ng from above-
average growth in fields with relatively
low S/E employreent rates. Blacks now
are employed in non-S/E jobs more of-
ten than are whites. In 1986, the S/E
employment rate for blacks was 77 per-
cent, compared with 85 percent for
whites. The rate is lower forblacks across
all major fields of science except math-
ematical science; here the rate forblacks
(90 percent) w"s above that for whites
(79 percent). For engineers, the S/E em-
ployment rate was 90 percent for blacks
and 92 percent for wiites. The S/E em-
ployment rate among doctoral scientists
and engineers also was lower for blacks
than for whites: 86 percent versus 91
percent in 1985.

Black scientists and engineers expe-
rience higher rates of underemploy-
ment than do whites, 5.5 percent
compared to 2.5 percent in 1986. This
higher rate primarily results from the
underemployment of blacks in science
fields (7.5 percent versus 4.2 percent).
Across these fields, black social scien-
tists registered the highest rate (13 per-
cent). Underemployment among
engineers, on the other hand, averaged
only 2 percent for blacks and 1 percent
for whites.

Black scientists and engineers earned
annual salaries that were, on average,
8i percent ($7,200 less) of those for
whites. In 1986, salaries were $31,500
and $38,700, respectively. Annual sal-
aries for blacks were lower than those
for whites across all major S/E fields.
The greates: differential occurred among
social scientists where salaries for blacks
($22,800) were about 71 percent of those
for whites. In contrast, salaries for black
mathematical scientists averaged 93
percent of those for whites. The overall
differential in annual salaries was
smaller at the doctoral level. Black doc-
toral scientists and engineers earned sa-
laries about $40,000 per year 1n 1985;
this average salary was approximately
92 percent {or $3,600 less) of those for
white Ph.D. scientists and engineers
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ASIANS IN SCIENCE AND
ENGINEERING

Employment Levels and Trends

Sinice 1976, cmployment of Asian so1-
entists and engineers has increased
somewhat faster than has employment
of whites: 113 percent {8 percent per
vear) versus 96 percent (7 percent per
year). In 1986, the approximately 226,800
Asian scientists and engineers repre-
sented about » percent of the total S/E
work force. In contrast, Asians repre-
sent only about 2 percent of the overall
U.S. work force and only 3 percent of
those in professional fields.”

Over the 1975-85 decade, employ-
ment gains by Asians greatly outpaced
those by whites. Employment of Asians
rose 155 percent (10 percent per year)
over the decade; employment of whites
increased only about 53 percent (4 per-
cent per year). In addition, Asian rep-
resentation among doctoral scientists and
engineers is higher than their represen-
tation among all scientists and engi-
neers. In 1985, 8.6 percent (34,500) of
employed doctoral scientists and engi-
neers were Asian.

Asian scientists and engineers were
more likely than other racial groups to
be non-U.S. citizens. In 1986, 27 per-
cent of Asians, but only 1.5 percent of
whites, did not hold U.S. citizenship.
Among doctoral scientists and engi-
neers, roughly 34 percent of Asians and
only 3 percent of whites were non-U S.
citizens. In the overall U S. population,
about 40 percent of Asians were not U.S.
citizens

Field

Asians were mare likely than whites
to be engineers rather than scientists in
1986. About 59 percent of Asians were
engineers compared to 53 percent of
whites. Among scientists, Asians are
most likely to be computer specialists
and least likely to be environmental sc1-
entists (figure 2-3;. The index of dissim-
ilarity between Asians and whites was
15 in 1986; that is, 15 percent of Asians
would have to change fields to have a
distiibution similar to that for whites.

Over the 1976-86 decade, employ-
ment of Asian engineers increased more
rapidly than did that of Asian scientists
9 percent versus 7 perce ‘ per year For
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whites, employment of enginears rose
at an annua: rate of 6 percent while em-
ployment of scientists increased at a rate
of 9 percent. Among Asian scientists,
the fastest growing field was computer
specialties, up about 25 percent per year
to 36,100.

The field distribution of Asian doc-
toral scientists and engineers differs from
that of whites. About 85 percent of
whites, but only 66 percent of Asians,
were scientists rather than engineers in
1985. Of these Ph.D. Asian scientists,
more than three-fifths wete either life
or physical scientists. Employment of
Asian engineers increased over the 1975-
85 decade more rapidly than did em-
ployment of scientists: 11 percent ver-
sus 9 percent annually. For whites,
employment increases were more rapid
among scientists. The index of dissim-
ilarity between Asian and white doc-
toral scientists and engineers was 23 in
1985.

Experience

Both Asian and white scientists and
engineers report a sirilar number of
years of professional experience. In 1986,
for example, over 30 percent each of
whites and Asians had fewer than 10
years’ work experience. Amorg doc-
toral scientists and engineers, Asians had
fewer years of experience, on average,
than did whites. About 39 percent of
Asians in 1985 had fewer than 10 years
of professional work; the comparable
figure for whites was about 31 percent.

Career Patterns

Both Asian and white scientists and
engineers show similar sectoral em-
ployment patterns. More than 60 per-
cent of both groups were employed in
inuustry n 1986. Asians and whites also
were equally likely to work in educa-
tional institutions (13 percent each).

Although employed 1 a roughly equal
proportion by sector, Asians are less
likely than whites to be 1n management.
In 1986, 28 percent of whites. but only
22 percent of Asians. reported manage-
ment ot administration as their major
work activity.

The tenure status and acadeinic rank
of Asian scientists and engineers also
differ from those of whites Among doc-




Figure 2-3. Fieid distribution of employed white
and Asian sclentists and engineers: 1986
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tc:al scientists and engineers in 4-vear
colleges and umiversities, Asians are less
likely than whites to hold tenure: in
1985, roughly one-half of Asians, com-
pared with three-fifths of whites, held
tenure. A higher proportion of Asians
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(22 percent) than whites (17 percent)
were in non-tenure track positions Fur-
ther. Asians and whites show some dif-
ferences in measures of academic rank.
In 1985, 36 percent of Asians and 40
percent of whites were full professors:

at the assaciate level, the fraction was
about 24 percent for both groups.

Labor Maiket Indicators

Labor market conditions are about the
same for both Asian and white scien-
tists and engineers. Asians are slightly
more hikely than whites to be 1n the la-
bor force. have a slightly higher un-
employment rate, and are more likely
to work in S/E jobs.

The labor force participation rate for
Asians in 1986 (96 percent) was slightly
above that for whites (94 percent). This
rate for Asians, however, has fallen since
1376 when 1t was 99 percent. In the
overall U.S population, Asians had a
labor furce participation rate of roughly
70 percent 3

Unemploymecat among Asian scien-
tists and engineers in 1986 was 1.8 per-
cent; for whites, this rate was 1.5 percent.
For Asians in the general population,
the unemployment rate was about 5
percent.’ The unemployment rate for
Asian scientists and engineers varied
over the 1976-86 decade. In 1976, the
rate was |1 5 percent: by 1982, this rate
had increased to 3.3 percent; and by
1984, it had dropped to 2.4 percent.
Among doctoral scientists and engi-
neers. the unemployment rate for Asians
was about 1.0 percent in 1985, down
from 1.6 percent in 1975.

Asian scientists and engineers are
somewhat more likely than whites to
work 11 S/E jobs. In 1986, the S/E em-
ployment rate for whites was 85 per-
cent, for Asians, it was 88 percent. This
high rate reflects the relatively large
proportion of Asians who are engineers
rather than scientists. The S/E employ-
ment rate for Asian engineers was 95
percent 1n 1986; for whites, it was 92
percent Among scientists, both Asians
and whites reported similar S/E omp-
ployment rates of 77 percent. Over the
1976-86 period. the S/E employment rate
for Asians remained essentially un-
changed Amongdoctoral scientic*s and
engineers 1n 1985, the S/E employment
rate for Asians was 95 percent com-
pared with 91 percent for whites.

Only 2.2 percent of Asian scientists
and engineers were underemployed in
1986. The corresponding rate for whites
was 25 percent. Asians’ S/E underem-
plovment rate varied by field. For ex-
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ample, Asian scientist s exhibited a rate
of 3.5 percent; for engineers, the rate
was 1.2 percent.

Asian and white scientists and engi-
neers earned roughly simiiar salaries in
1986 ($39,100 and $38,700, respec-
tively). While both Asian and white en-
gineers earned approximately similar
salaries, among scientists, Asians’ sal-
aries averaged 103 percent of thase for
whites. Within the sciences, salary dif-
ferences varied substantially by field.
For example, Asian psychologists eained
salaries averaging about 66 percent of
those for whites, while salaries of 1 ...an
social scientists were 120 percent of
those for whites. Atthe Ph D level, sal-
aries for Asians and whites were roughly
similar in 1985. $44.000 and $43,200,
respectively.

NATIVE AMERICANS IN SCIENCE
AND ENGINEERING

Employment Levels and Trends

Data for native Americans should be
viewed with some caution for several
reasons. First, estimates for both sci-
entists and engineers, and for the over-
all U.S. labor force, are based on self-
reported data. Second, sample sizes for
native Americans are very small; statis-
tical reliability is thus iower for data on
native Americans than forother groups.’”

In 1986, the 23,600 employed native
American scientists and engineers rep-
resented about 0.5 percent of the sci-
ence and engineering work force; this
proportion was similar to their repre-
sentation both in professional and re-
lated fields and in the overall U.S. work
force.’’ Between 1982 (the earliest year
in which data are available) and 1986,
employment of native American sci-
entists and engineers rose more rapidly
than did employment of whites: 51 per-
cent (11 percent peryear) versus 40 per-
cent (9 percent per year).

There are relatively few native Amer-
icans in the doctoral science and engi-
neering work force In 1985, about 500
(0.1 percen.} w.ere native American, up
from about 200 (0 1 percent) in 1975

Field

Native Americans are about as likely
as whites to be engineers rather than

ERIC

Aruitoxt provided by Eic:

scientists. In 1986, 56 percent of native
Americans and 53 percent of whites were
engineers Within science and engi-
neering, however, some differences in
field distributions do anse (figure 2-4)

Native American doctoral scienusis

and engineers were more highly con-
centrated in the sciences than engi-
neering 1n 1985. 83 percent versus 17
percent. Within the sciences, almost 3
of every 5 were either life or social sci-
eniisis. This held distribution has

Figure 2-4. Field distribution of employed white and
native American scientists anc¢ engineers: 1986

Scientists,
total

Physical

Mathematical

Computer
specialists

Environmental

Life

Psychologists

Social

Engineers,
total

Aeronautical/
astronautical

Chemical

Civil

Electrical/
electronics

Mechanical

Other!

Percent
30 40 50 60
1 T T 1 1 i
White
Native
American

'Includes Industrial, materials, mining. nuclear, petroleum and other enginesrs
SOURCE Appendix B Based on table 2




changed somewhat since 1975 when al-
most all P D native Americans were
scientists.

Experience

Native Americans, on average, report
more years of professional experience
than do whites In 1986, about 20 per-
cent of native Americans, compared with
30 percent of whites, reported less than
10 years’ work experience

Career Patterns

The industrial sector employs roughly
similar shares of both native American
and white scientists and engineers. In
1986, this sector employed slightly more
than 60 percent of both native Ameri-
cans and whites. However, native
Americans were less likely than whites
to be academically employed: 8 percent
and 14 percent, respectively. Native
Americans are about as likely as whites
to report management or administration
as their primary work activity (30 per-
cent and 28 percent, respectively, in
1986).

Among doctoral scientists and engi-
neers employed in 4-year colleges and
universities, native Americans were
more likely than whites to hold tenure-
67 percent and 60 percent, respectively,
Native Americans are more likely then
whites to be associate rather than full
professors: 1n 1985, 33 percent of native
Americans and 40 percent of whites were
full professors. About 67 percent of ra-
tive Americans, but only 24 percent of
whites, were at the associate professor
level

Labor Market Indicators

Native American scientists and en-
gineers generally experience favorable
labor market conditions In 1986, they
were more likelv than whites to be in
the labor force, less likeiy to be unem-
ployed or underemployed, but also less
likely to work 1n S/E jobs

In 1986, native American scientists
and engineers reported a labor force
participation rate of 96 percent. for
whites, the rate was 94 percent. Among
those in the labor force, 12 percent of
native Amencans and 15 percent of
whites were unemployed
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The S/E employment rate for native
Amencans (79 percent) was somew hat
below that for whites (85 percent} The
relatively lower rate for native Amer-
cans largely reflected differences among
scientists In 1986, the rate for native
American scientists was 68 percent, well
below the 77-percent rate for whites
Among scientists, relatively low rates
for native Americans were recorded for
life scientists (63 percent versus 83 per-
cent for whites). At about 25 percent
each, native Americans and whites had
similar underemployment rates. Data on
annual salaries reflect generally taynr-
able labor market conditions for native
Americans. In 1986, native American
scientists and engineers had annual sal-
aries of $41,000 compared to $38,70G
for whites

HISPANICS IN SCIENCE AND
ENGINEERING

Differentiating among Mexican
Amerncans, Puerto Ricans, and other
Hispanics is desirable since socioeco-
nomic backgrounds and reasons for
underrepresentation may vary among
these groups. Because of data limita-
tions, however, most of this discussion
treats Hispanics in the aggregate.

About 30 percent of the employed
Hispanic scientists and engineers were
Mexican American and 15 percent were
Puerto Rican. The remaining 55 percent
were either “other Hispanic'’ or did not
report their specific Hispanic origins.}2
In the total U.S work force, about 61
percent of Hispanics were Mexican
Americans and 10 percent were Puerto
Ricans !*

Employment Levels and Trends

Hispanics remain underrepresented
in science and engineering. The ap-
proximately 93.400 employed Hispanic
scientists and engineers 1n 1986 repre-
sented 2 percent of ali scientists and
engineers This proportion was down
from 2.2 percent in both 1982 and 1984
Between 1982 (the earliest year in which
data are available) and 1984, employ-
ment of Hispanic and of all scientists
and engineers increased at about the
same annual rate {11 percent). Between
1984 and 1986, however, the annual rate
of growth for Hispanics averaged onl
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about one-haif that for all scientists and
engineers. 4 percent versus 8 percent.
Roughly 6.6 percent of all employed
persons in the United States were His-
banic 1n 1986 as were 33 percent of
those in professional and mlated oc-
cupations.?

In 1986, ahout 11 percent of Hisoanic
scientists and engineers were non-U.S.
citizens, the cowparable figure for all
scientists and engineers was about 3
percent. Among all Hizpamcs in the
United States. about 20 percent were
not U.S citizens.

Hispanics are also unaerrepresented
among docterai scient.sts and engi-
neers. In 1985 the 5,960 Hispanic Ph.D.
scientists and engineers represented 1.5
percant of all doctural scientists and ea-
gmeess: their empioyment was up from
2,00072.8 percent) in 1975 Among His-
panic doctoral scientis*s and enginee-s,
about 15 percent were not U.S. citizens
in 1985, an additional 25 percent were
foreign-born but Leld U S citizenship.

Field

There are relatively small differences
between the fietd distnibutions of His-
panic and all scientists and engineers;
the index of dissimilarity was only 8 in
1986. About 51 percent of Hispanics and
53 percent of the total were enginecrs
in 1986. Among scientists, Hispanics are
somewhat mere likely to be social sci-
entists and less likely to be computer
specialists (figure 2-5) Among docto-
rates, Hispanics were slightly more likely
than all Ph D 's to be scientists rather
than engineers

Experience

Hispanics report significantly fewer
years of professional expenence than do
all scientists and engineers. In 1986,
about 44 percent of Hispanics reported
fewer than 10 vears’ experience: the
comparable figure for all scientists and
engineers was 31 percent. Among Ph.D.
scientists and engineers, a higher pro-
portion of Hispanics than of all doctoral
scientists and engineers had fewer than
10 vears of work experience 46 percent
versus 32 percent 1n 1985




Figure 2-5. Fleld distribution of employed scientists
and engineers by Hispanic status: 1986
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Career Patterns

Relatively small differences existed
in the sectoral distributions of Hispan-
ics and all scientists and engineers In
1986, 58 percent of Hispanics and 62
percent of all scientists and engineers

Q
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were in mdustr’ {appendix table 14)
Hisp