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ABSTRACT |

Findings from the National Science Foundation's
Survey of Scientific and Engineering Personnel Employed at
Universities and Colleges, January 1982 are highlighted and discussed
in this brief report. The survey was mailed to approximately 2,200
universities and colleges offering programs in the sciences and/or
engineering. Areas discussed include employment status, academic
versus national science/engineering (S/E) employment trends, women in
academic S/E, research activities, and the leading institutions
employing the largest number of scientists and engineers. Among the
findings reported are those indicating: that S/E employment in the
higher education sector continued to climb in 1982 to approximately
348,800; that the growth in academic employment of professionals cut
across most major S/E fields, with the sharpest rise occurring in
mathematical/computer sciences; that gains in S/E employment differed
markedly according to type of institution; that academic employment
of women scientists/engineers continued to rise at a faster pace (9
percent) than the growth rate for men (3 percent); and that the
number of scientists and engineers engaged in separately budgeted
research and development activities, as measured in
full-time-equivalent terms, totaled approximately 60,000 in 1982, for
an average annual increase of 2 percent since 1975. (JN)
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Academic Employment of Scientists and Engineers

Continued to Grow in 1982, but Slower Than in Other
Economic Sectors

This report is based upon the findings of the National Science Foundation's {NSF's| Survey of Scientitic and
Engineering Personnel Employed at Universities and Colleges, January 1982. The survey was mailed to
approximately 2,200 universities and colleges offering programs in the sciences and/or engineering. The
number of scientists and engineers employed in higher education institutions shown in this report includes
an estimate for nonresponse comprising 22 percent of the total. For doctorate-granting institutions, account-
ing for about two-thirds of total academic scientists and engineers, nonresponse estimates represented only

11 percent of the total.

Highlights

s Science and engineering (S/E) employmentin the higher

education sector continned to climb in 1982 to approximate lv

448.800. The d-percent rise over the 1981 level was neariy
the same as the average increase reported between 1973
and 1981. The numher of engineers grew slightly faster than
that for all scientists, about 3 percent compared to 4 percent
over 1981 levels.

¢ The growth in academic employment of professionals
cut across most major 8B fields, The sharpest rise occurred
in the mathematical/computer sciences, up 8 percent from
1981 to 1982, with more than one-half the increase attribut-
able to the 18-percent gain in computer scientists, Virtnally
no gro vth occurred in employment of environmental scien-
lists.

¢ While the number of academic 8/E professionals —about
11 percent of the Nation’s scientists and engincers-—contin-
ued to expand the 1981782 rate of increase was slower than
the T-peccent to 8-percent rates of the Federal and indus-
trial sectors,’

¢ Academic S°E personnel emploved part time—23 percent
of total scientists and engineers in universities and colleges—
aceounted for nearly one-kalf the total 1982 employment
gain; part-time emplovinent increaseid 9 percent, or three
times the full-time rate. This represents an aceeleration of
the increasing trend toward use of part-timers. The most
notable part-time growth was seen in the computer sciences-—
up a total of 28 percent in 1982—a condition corresponding
to rapidly growing enrollment in response to the demands
by private industry for computer scientists.

e (Gains in S/E employment differed markedly according
to type of institution. The number of scientists and engi-
neers at hoth doctorate- and bachelor's-granting institutions

' National Scrence Fonndation, National Patterns of Science and Technolngy
Resources, 1983 (Washington. D.C: Supt of Documents, U8, Government
Printing Ottice. 19831, table 71 (in press)
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increased by 4 percentin 1982, while master’s-granting instity-
tions reported a 2-percent rise. The largest rate of growth,
however, occurred at 2-vear institntions, up 10 percent
hetween 1981 and 1982, This phenomenon is attributed in
part to the fact that enrollment at 2-yvear institutions grew
more rapidly between 1980 and 1981 than did enrollmentin
universities and d-yvear institutions—4 percent compared to
I percent.?

¢ Academic emplovment of women scientists and engineers
continued to rise at a faster pace (9 percent] than the growth
rate for men {4 percent]), Women's relative share of the § B
total in higher edncation, however, remained at 20 percent
compared to their 13-percent share of the national S/ E work
force.® In 1982, the fastest growth rates for academic §7E
women occurred among life scientists, up 12 percent. and
mathematical/computer scientists, up 11 percent. The num-
bers of their male colleagues increased most rapidly in
mathematical/computer sciences, a gain of 7 percent, and
in enginecring and the life sciences, each up 4 percent over
1981 levels {chart 1),

* The number of scientists and engineers engaged in sepa-
rately budgeted rescarch and development (R&D) activities, as
measured in full-time-equivalent (FTE] terms, totaled appraox-
imately 60,000 in 1982, for an average annual increase of 2
percent since 19734 The majority of full-time equivalents
emploved in R&I) activities were in the sciences, particu-
larly the life sciences (39 percent], while engineering ac-
couned for only 11 percent of the total.

2 PDepartment of Edneation. National Genter for Education Stanstics Opemng
Fall Enrollment Snevey. Fall 1981, nnpublished data

INathonal Science Fonndation, Natmnal Patterns ot Science and Technology
Resources, 1983, op ol

it should be noted that data for nensponsored R&D activities are not ol
lected in this suevey and, therelore, are notincluded in this total 1 has heen
estinnated by the National Science Foundation that such activity mightinflate
reported fnll-hme equivalents in research and development by as much as
one-third National Saience Foundation, “Umiversity §°E Faculty Spend One-

Third of Professional Time in Research.” Science Resources Studies Hhgh-

hghts INSF 81317 Washington, D.CLAugust 31, 1981), table 2
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Chart 1. Sclentists and engineers empioyed
at universities and colleges by field and sex

(Percent change 1981-82)
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Employment Status

The steady rates of increase in both full- and part-time
$/E employment in higher education institutions continued
into 1982. The 4-percent rise in academic S/E employment
hrought approximately 14,500 additional scientists and
engineers into the higher education sector, for a total of
about 348,800 (chart 2}. Full-time S/E personnel represented
slightly more than three-quarters of the total and rose by 3
percent from 1981 to 1982, Part-time S/E personnel grew by
9 percent during the 1981/82 school year and accounted for
nearly one-half the total 8/E increase in academia.

Growth in S/E employment differed according to type of
institution with rates of increase for part-timers exceeding
those for full-timers in almost all categories. Numbers of
full-time scientists and engineers employed in doctorate-
and bachelor’s-granting institutions grew by about 2 percent
to 3 percent between 1981 and 1982, with part-time employ-
ment increasing at 8 percent and 12 percent, respectively.
The fastest growth rates continued in 2-year institutions where
1982 full-time S/E employment rose 6 percent. Part-timers,
comprising about two-fifths of all scientists and engineers
in 2-year colleges, increased 17 percent in 1982 and accounted
for a large proportion—44 percent—of the total gain in part-
time personnel across all types of institutions. Doctorate-
granting institutions were responsible for most of the remain-
ing expansion in part-timers.

Aruitoxt provided by Eic:

Chart 2. Scientists and engineers empioyeu
at universities and colleges by status
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While employment rose in all S/E disciplines, the largest
rates of increase were concentrated in the mathematical/
computer sciences, life sciences, and engineering (chart 3).
Mathematical/computer scientists were up 8 percent over-
all from 1981 to 1982, with computer scientists growing at a
much faster pace (18 percent) than mathematicians (5 per-
cent). The number of computer scientists employed part
time jumped 28 percent from 1981 to 1982 and has averaged
an 18-percent per year increase since 1975. These sharp
increases can be traced in part to large enrollment gains at
all levels in the computer sciences. For example, graduate
enrollment was up 20 percent hetween fall 1980 and fall
1981 and has risen at an average annual rate of 11 percent
since 1975.°

Academic Versus National S/E Empioyment Trends

S/E employment in the academic sector has grown at a
somewhat slower rate than that for other sectors. Employment
of scientists and engineers at universities and colleges grew
at an average annual rate of 3 percent during the 1975-82
period, while employment in both the industrial sector and
the Federal Government grew 5 percent per year. The 1981/82
increase of 4 percent in academic S/E employment com-
pared to 8 percent for industry and 7 percent for the Federal
Government.® The slower rate of increase in the academic

s National Science Foundation. Academic Science Engineering: Graduate
Enroliment and Support, Fall 1981 (Detailed Statistical Tables) (NSF 83-305)
(Washington, D.C., 1982), table B-1.

¢ National Science Foundation, National Patterns of Science and Tech-
nology Resources, 1983, op. cit. In comparing these sectoral differences in
growth rates, the reader is cautioned that the data on Federal Government and
indusiry employment were drawn from sources that use different surveys
and different methods. The finding of a slower growth rate in academic
employment, however, remains after these differences are controlled for.
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Chart 3. Scientists and engineers employed
at universities and colleges by fisld and status

(Percent change 1981-82)
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sector can be attributed in part to current and projected
future declines in the rate of enrollment growth as well as
to institutional budgetary constraints.

There were also significant differences in rates of employ-
ment of scienlists versus engineers when compared by sec-
tor. Within the higher education community, rates of growth
for scientists and engineers were similar between 1975 and
1982, with scientists increasing 3 percent per year and engi-
neers about 4 percent per year. The 1981/82 gain was up 1
percentage point for both groups. At the national level,
employment of scientists has consistently grown since 1975
at a slightly faster pace than that of engineers. The most
recent annual data show accelerated rates for scientists whose
emplovment ... increased substantially faster than em-
ployment of engineers . .. ."'7 This slower rate of growth for
engineers was attributed to shortages in some fields while
almost one-half of the increase for scientists was accounted
for by computer specialists.

Women in Academic Science/Engineering

The total number of women S/E professionals employed
in academic institutions grew at a rate of 9 percent from

? National Science Foundation, "Growth in Science and Engineering Employ-
ment Accelerated in 1980 to 1981 —But Demand May Have Slackened in 1982,
Science Resources Studies Highlights, (NSF 83-300) (Washington, D.C., Feb-
ruary 11,1983).p. 1. !
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1981 to 1982, while their male counterparts invieased § per-
cent. $/E personnel employed part time, up by 9 percent for
both women and men, accounted for nearly one-half of the
1981/82 increase in scientists and engineers. The ahsolute
gain in full-time employment was similar for hoth sexes,
although the 8-percent growth rate of women emploved full
time was four times greater than that for men.

In almost all major S/E fields, the proportion of women
emploved full time in higher education has gained consis-
tently since the midseventies, when data were first avail-
able by sex. Their proportion increased from 15 percent of
all full-time scientists and engineers in 1975 to 19 percent in
1982. The highest average annual rates of growth during this
period occurred in engineering and the environmental
sciences—13 percent and 14 percent—while the fastest 1981/82
rates occurred in life (11 percent) and mathematical/computer
sciences (9 percent). For men, in contrast, there were no
fields where the average yearly change was more than 3
percent.

Recent data indicate that women constitute about 45 per-
cent of all professional and technical warkers in the United
States.®* Women employed in the national S/E work force,
however, comprise only slightly more than 13 percent of the
total, while they account for 20 percent of the academic S/E
waork force. Across all sectors, women represent 23 percent
of total scientists and 2 percent of all engineers, about the
same as their representation in academic institutions. Even
though women account for a smaller share in the national
8/E labor force than in the academic sector. their employ-
ment gains in absolute numbers and their rates of growth
have been faster in all other sectors when compared to the
gains of women in academia.*

In the academic sector, both women and men were con-
centrated most heavily in the life sciences. In all economic
sectors combined, women were concentrated particularly
in mathematical/computer sciences (33 percent) and life sci-
ences (22 percent} (chart 4). Men were most often employed
in engineering (53 percent).' In the indusltrial sector, where
demand for computer scientists is particularly high, nearly
one-half of all women scientists and engineers were employed
in 1981 as computer specialists compared to 14 percent of all
men. In the academic sector, comparable proportions for
women and men computer scientists were only 3 percent
and 4 percent, respectively.

Research Activity

The full-time equivalent of academic scientists and engi-
neers employed in separately budgeted R&D activities rose
in 1982 to about 60,000. This represented 8 percent of the
national total of full-time equivalents in research and devel-
opment. The average FTE R&D annual growth rate between
1975 and 1982 in academic institutions was only 2 percent
compared to a 5-percent per year increase in the industrial
sector. Industry has steadily increased its share of the national

’

' Department of Labor. Bureau af Labor Statistics. Employment and Earn-
ings (Wasbington, D.C.: Supt. of Documents, 1J.8. Government Printing Office.
January 1982).

* National Science Foundation. National Patterns of Science and Technology

Resources, 1983, op. cit.

" National Science Foundation, Science Resources Studies Highlights, "Growth
in Science and Engineering Enrollment Accelerated in 1980 to 1981--But
Demand May Have Slackened in 1982"", op. cit, p. 4.
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Chart 4. Womaen scientists and engineers employed In the
national S/E work force and in the academic sector

National S/E work force
Total: 419,100
1981

Social scisntists
14% Lite scientists
22%

Psychologists
13%

Engineers
8%

Mathematical /computer
scienlists
33%

Physical scientists —————e
7%
Environmental scieatists - ——————*
3%

Academic sector
Tota” 71,400

January 1982 Social scientists

17%

Psychologists
10%

Life scientists
51%

Engineers - —
2%
Physical scientists ——
6%
Environmental scientists
2%

Mathematical/computer -
scientists
12%
SOURCE  Nationa! Stience Foundation

total during this period —representing close to 75 percent in
1982-—~while academia’s portion has declined slightly.

The 15 Leading Institutions

At the 15 institutions employing the largest numbers of
scicntists and engineers, the nnmber of S/E professionals

National Science Foundation
Washington, D C. 20550
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rose approximately 3 percent from 1981 to 1982, slightly less
than the increase shown across all institutions combined
(table 1). These doctorate-granting institutions employed about
13 percent of the total academic S/E work force and 24
percent of total full-time equivalents engaged in research
and development.

Table1. The 15institutions employing the greatest
number of scientists and engineers: January 1982

Parcent

S/E change

Institution employment | 1981-82

Total. allinstitutions .................... 348.800 4%
Total. leading 15institutions ............ 46,800 3
1. HarvardUniversity ................ 5,992 3
2. Ohio StateUniversity ............. 4,232 13
3. University of Wisconsin-Madison ... 3,729 -2
4. Universityof Minnesota ........... 3.534 -3
5. Johns Hopkins University ......... 3,488 5
6. Louisiana State University ......... 3,072 1
7. University of Michigan ......... .. 3.064 -8

8. University of California-

LosAngeles .................... 2.899 16
9. University of iilinois-Urbana ....... 2,563 ("
10. University ot Washington .......... 2,520 "
11. CornellUniversity ................ 2,415 -3
12. Universityof Florida .............. 2,376 5
13. University of California-Berkeley ... 2,315 1
14. YaleUniversity ................... 2,305 10
15. Pennsylvania State University ...... 2,283 3
Total, all otherinstitutions .............. 302,000 5

* Lessthan 0 5 percentchange

SOURCE. Natiohal Science Foundation

* * * * * * * * * *
The report, Academic Science/Engineering: Scientists and
Engineers, January 1962 (Detailed Statistical Tables) [NSF
83-311), can be obtained from the Division of Science Resonr-
ces Studies, National Science Foundation, Washington, 1D.C.
20550. For information on availability of data tapes, please
call (202) 634-4673.
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