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ABSTRACT
‘ . Doctorate holders who received their degrees in

science or other fields between 1930 and 1972 and who held jobs in
 the sciences and engineering (S/E) were surveyed. Findings include
. the following: employment of doctorates in S/E activities continued
“to grow between 1979 and 1981 at the same rate since 1975, about 5 .
percent per year, reaching a total of 314,000 in 1981; this growth in
job opportunities was about equal to the growth in available supply;
declines in S/E utilization rate (i.e., the ‘number employed in S/E
activities per 100 Ph.D. scientists and engineers in the labor force)
were particularly notable in the mathematical and social sciences.

over the 1973-1981 periad; S/E job opportunities for Ph.D. co puter,
life, and environmental scientists and engineers remained strong;
although representing only 3 percent of the total, computer sciences
outpaced all other doctoral S/E employment between 1979 and 1981,
irowing at an average annual rate of 16 percent; job opportunities
ontinued to shift from educational institutions and government to
business/industry; although 55 percent of all doctoral S/E employment
was at educational institutions, the demand in academia continued to
increase at a below-average rate; and minorities and women continued
to increase their share of the doctoral population. (sw)

L]

*********************************************************'**********{****

* Reproductions supplied by EDRS are the best that can be made (_*
%*

* from the original document.
********************************************************,***************




l/’: SCIENCE RESOURCES STUDIES -- HIGHLIGHTS ' x'

GROWTH IN EMPLOYMENT OF SCIENCE AND ENGINEERING DOCTORATES CONTINUES, LED BY COMPUTER SCIENTISTS

EDR25521

National Science Foundation Washington, D.C. 20550 November 30, 1982 NSF 82-328

A

{
5, " )
P
) HIS
NU-sA DEPARTMENT OF eDuCATION ~PERMISSION TO REPRODUCTEE; By
I ATIONAL INSTITUTE OF EDuCATION * MATERIAL HAS BEET o
UCATIONAL RESOURCES INFORMA 11N
CENTER iERIC)
T'{lb documaunt 13y bisen motoduced ., /
TEERVED oM e pergar ot Uqum;»dr ‘hy -
L/:'n}y(,,lmg it i o ‘
m-_uj Lhdllges have bieen made 1o [l SRV ,
TN, SUTH PRI ) o
. o " 10 THE EDUCA“ONAL RESOURCES
® Pty of g "
s s, Sttt INFORMATION CENTER (ERIC)
nent gy Nt HEE pygy Hy reprpge, N
o L‘u:‘; SSIMY TSNt Gt g Nig /
v .

Prepared in the Demographic Studies Group, Division of

Sciénce Resources Studies

<

i,

s

g




| la _SCIENCE EEEfRESf Esxiss o
I©. RESOURCES ESEEstss Eizli i o
Ly UDIES SSSS=SsES=S3%=:s= = =
NATIONAI.% SCIENCE FOUNDATION WASHINGTON, D.C. 20550 NOVEMBER 30, 1982

NSF 82-328

!

" Growth-in Employ’meht of Science and Engineering
- Doctorates Continues, Led by Computer Scientists

Survevs of doctorate-holding scientists and engineers' have been conducted btennially: for the Na-
tional Science Fuuendation (NSF) and other Federal Government agenctes by the Nationol Research
Council of the National Academv of Sciences since 1973. The science und engineering (S- Ei populo-

Y

tron surveved consisted of individuals in the United States who held S E doctarates or who had
recerved doctorates 1n non-S<E fields but were emploved 1n - E positions. The 1973 sorvey included

., individuals who had received their doctorates in the 42-vear period between [anuary 1. 193¢, und
June 30. 1972 Subsequent surveys in this biennial series contifived to tuke account ot a 42-vear periad
¢ by dropping the two oldest cohort vears and adding the two most recent.

o
- o

Highlights

{"' »
¢ Emplovment of doctorates in science and engineering

{S/E) activities continued to grow between 1979 and 1981 at

"the same rate since 1975. about 5 percent per vear. reaching

a total of 314,000 in 1981.

* This growth in S/E job opportunities was about equal to
the growth in available supply."Although practically all {99
percent] Ph.D. scientists and engineers are emploved. a small

" but increasing share of those employed have been working

outside S/E fields (6 pe?Egnt in 1973 and 9 percent in 1981}.
Declines in the S/E utilization rate (i.e’. the number employed
in S/E -activities per 100 Ph.D. scientists and engineers in
the labor force} were particularly notable in the mathematical
and social sciences over the 1973-81 period. During this time,
the S/E utilizatio
5 percentage points. to the 90-percent range, while that for
social sciences dropped 4 percentage points to the 80-percent
range. S/E job opportunities, however. for Ph.D. computer.
life, and environmental scientists and engineers—as meas-
ured by this rate—continue to remain strong. In all fields
the most often cited reason for working outside science and
engineering was “'more attractive career options'’: less than
one in ten cited the unavailability of an S/E position.

e Although representing only 3 percent of the total. com-

_puter sciences outpaced all other doctoral S/E employment

between 1979 and 1981, growing at an average annual rate of
16 percent. Psychology and engineering reported slightly
above-average growth rates (6 percent for each). while the
physical and mathématical sciences grew considerably be-
low the average (3 percentand 0 percent. respectively).

e Job opportunitigs continued to shift from educational
institutions and government to business/industry. S/E em-
plovment in the industrial sector increased 18 perceny be-
tween 1879 and 1981, representing an average annual growth
rate of 9 percent. up from a comparable rate of 7 percent for

*These survevs werk expanded to include doctorate-holders in the human-
thes in 1977 1979, and 1981

rate for mathematical sciences dropped °

1973-77 and almost 8 percent for 1977-79. In contrast. as noted
earlier. total doctoral $/E employment increased 9 percent
between 1979 and 1981, representing an average annual rate
of growth of 5 percent—the same as'1977-79 and down from *
6 percent between 1973 and 1977. Thus the shift into business/
industry observed between 1979 and 1981 represents an
acceleration of longer term changes.

e Although 55 percent of all dogtoral S/E employment is
in educational ingifutions. the demand in academia con-
tinues to incrééﬂ:‘a rate below average This sector 1n-
creased 8 percent between 1979 and 1981, representing an
average annual growth rate ofless than 4 percent per year,
continuing the 1977-79 level. and down from & percent per

~ vear between 1973 and 1977 As a consequence, the share of

employment in-academia declined from 59 percent to 55
percent of the total between 1973 and 1981. Demographic
considerations such as the shrinking pool of the college-age
population point to continuing employment difficulties for
S/E doclorates in the academic sector.

e These sectoral shifts have produced changes in the dis-
tribution of doctoral work activity. Research and develop-
ment. and its management, continue to be the primary work
activity of about half of all Ph.D.’s working in science and
engineering. Those who cited teaching as their primary work
activity, however. declined from 37 percent of this group in
1973 to 31 percent in 1981. reflecting the slower than average
growth of the academic sector noted earlier. This decline
was offset by proportional increases largely in sales/pro-
fessional services and. to a lesser extent. in development.

e Minorities and women continue to increase their share
of the doctoral S/E population. The number of minority
Ph.D. scientists and engineers rose from 5 percent to 10
percent of the total Ph.D. $/E population betweeh 1973 and
1981. Although the number of blacks more than doubled
during those vears. blacks still represented only 1 percent
of the total by 1981. The number of women Ph.D. scientists
and engineers also* more than doubled between 1973 and
1981 with their share of the total rising from 9 percent to
13 percent. ’ ‘ ¥ 3
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Labor Force Status

Conditions in the labor market remained generally favor-
able for U.8. doctoral scientists and engineers in 1981. While
the number within the labor force (i.e.. supply} rose almost
10 percent between 1979 and 1981. emplovment opportuni-
ties kept pace.? As a result. fewer than 1 percent of those
‘in the doctoral 8/E labor force were unemployed in 1981.

unchanged from the level recorded since this series of sur--

veys began in 1973. Because of their high levels of skill and
training. Ph.D. scientists and engineers experience relatively
low levels of unemployment. Thus. while unemployment
rates are a commonly acgepted indicator of labor market
conditions, they are a less important gauge of these con-
ditions for doctora) scientists and engineers. Emplovment
outside S/E fields. however. can indicate underutilization
for doctoral scientists and engineers. Although practically
all Ph.D. scientists and engineers who wish to work are
employed (99 percent). 9 percent in 1981 were working in
jubs vutside science and engineering. Only a small fraction
" of those so employed. however. cited the unavailability of
an S/E job as their reason for non-S/E emplovment. The
most often cited reason was “more attractive career options”
which may or ma¥ not connote truly “voluntary” choices.
The trend in these non-S/E utilization rates suggests that
there may be increasing amounts of underutilization, par-

ticularly in fields where demand may be relatively weak..

The percents of non-S/E employment across fields displav
a general upward drift over the 1973-81 period. and show
marked increases—4 to 5 percentage points—in the mathe-
matical and social sciences {chart 1).

*The labor force includes thuse emploved in any Job and thase sexking
smployment -

Chart 1. Percent of doctoral science/enginsering (S/E) labor
force working outside science/enginesring by fisid:
1973 and 1981 .
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The non-S,E utilization rates for women doctor] sciegy
tists and engineers continued to increase less than those
for men. Moreover. whereas the rate for men increased in
every major 5/E field between 1973 and 1981. it declined
substantially for women in the physical sciences and engi-
neering and to a lesser extent in the environmental and
life sciences. < -

Employment by Sector

Between 1973 and 1979, total employment of doctorates
in science and engineering grew at 6 percent per vear and
employment in the business,industry sector grew at 7 per-
cent. Between 1979 and 1981. however. the average annual
growth rate of total-S,E emplovment fell slightlv—to 5 per-
cent per year—while the rate for business.industry climbed
to 9 percent. As a consequence of this relatively rapid in-
dustrial growth the share of Ph.D.’s in $°E emplovment in
this sector rose from 24 percent to 28 percent between 1973
and 1981. .

About Y0 percent#f the 1979-81 growth of Ph.D. scientists
and engineers in the industrial sector took place among
those Workfng primarily in R&D? activities., even though
only 48 percent of all S/E industrial doctorates are engaged
primarily in research and development. This concentration

‘teflects. in part. a 10-percent increase in real terms in in-

dustrial R&D expenditures. Correspondingly, growth in
industrial R&D: spending reflects. in part. a change in dor-
porate strategy which places greater emphasis on research
and development as a source of future growth and new
market opportunities. Also. the policies of the Federal Gov-
ernment influence industry's expenditures through tax in-
centives and establishment of regulations and minimum
standards in areas such. as"environmental pollution. food
and drug production. and public safety.*

While employment in the industrial sector wais.growing
faster than average and at an accelerating rate during the
seventies. the reverse was taking place in the educational
institutions. Between 1973 and 1979 emplovment in academia
showed an annual growth rate of 5 percent: between 1979
and 1981 the.annual rate fell to under 4 percent.® As a result.
the share of academic employment declined from 37 percent
to 31 percent of the total between 1973 and 1981. Slower
growth in this sector resulted in part from the current and
projected future declines in enroliment growth.*

Despite the decline in doctoral 8/E employvment in aca-
demia. selected work activities show marked strength. For
example. research showed stronger than average growth
between 1973 and 1979 and grew at almost double the average
rate of all employment in academic work activities between
1979 and 1981.

*Excludes the manugement of research and development

*See Natonal Science Foundastion. Nationul Potterns of Scence and Tech-
nulogy Resources. 1981 [NSF 81-311) {Washingtun. D C Supt of Documents.
L1 5. Government Printing Officel. p 10

*The=sume declinming trend s found 1n Ph D ucadennc S:E emplovment
Jata supplted by the educational institutions themselves The average annual
rate of growth for 1976-78 was 3 8 percent. that fur 1978-81_ 1 8 percent See
National Science Foundation. Academic Science Scientists und Engineers.
Junuary. 1981 {Detailed Statistical Tablest INSF 82-3051 [Washington. D C ).
tabhtes B-9 and B-10. p 1n

sciences *Nahional Science Foundation. Acgdermic Science 1972-81 R&ED Funds.
] ! i L ()2— /Scientists und Engineers. Graduate Enrollment and Support |NSF 81-326)
A gss than 0 5 percent iWashimgtan. D C . Supt of Documents. LIS Government Rrinning Office],
SOURCE  Mationas Sciencs Foundatiog p 1l s
Q
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S/E Employment Fields

‘ Fbr'ail sectors combined. a great deal of variation appeared
in'the S'E employment growth rates among S.E fields. Ex-
cept for the mathematical and social sciences. however.

the growth rate within each field was about the same for
the 1979-81 period as it Ras been over the previous six vears
{chart 2t The differencgs in growth rates among fields indi-
cate a consistent patteqn of shifts in 5/E emplovment away
from the physical and [mathematical sciences toward engi-
neering and the computengciences. primarily reflecting the
shifting demands of both.inddstry and academia noted earlier
In the most recent period. 1979-81, employment of computer

scientists grew at a rate more than three times the average:”

employment uf engineers grew almost one and vne-half
times the average. Computer scientists. however, comprise
less than 3 percent of all doctoral scientists and engineers.

Only employment of computer and social scientists in-
creased at rates in excess of the average in academia. The
average annual growth rate for computer scientists was 10
percent over the 1973-79 period and 12 percent between
1979 and 1981 Among social scientists, the comparable growth
rates were 7 pergent and 5 percent. The growth among com-

stable during the late seventies. Thus. it appears that educa-
tional institutions are replacing those sogial scientists with-
out the Ph.D. with thuse wha hold doctorates. The relatively
slow growth among engineers {3 percent per vear betwesn
1979 and 1981] reflects the inability of educational institutions

- to attract Ph.D. engineers. Engineering colleges reported

that 10 percent of their full-ime faculty positions were vacant
in the fall of 1980.°

Women ahd Minorities

The number of female Ph.D. scientists and sngineers con-
tinued to increase at an avegage annual rate of 10 percent

between 1979 and 1981 {table 1), This increase 1s twice that
of'men The female share of the Ph D S E population rose

“Nationgl Science Foundution Engineening 1 deses Repurt 1000 o} Facudts
Positions Vacant an Fall 19807 Scrence Resources Studies Highilights (1ISF
1.3 tWashington D) November 2 1981

Table 1. Selected characteristics of doctoral
scientists and engineers in the United States:
1973, 1979, and 1981 '

—

puter scientists 1s not surprising and reflects both the rapidly
increasing number of students majoring in the computer A"B'a‘ie a““f“?'
sciences and the increases in the number of nonmajors re- : rate of growth N )
R [ N <, Characteristic {percent]
celving some training in computer fields. The growth among ,
500?3] sclentists seems tu resultA fromr an upgrading of edp- 1973 1979 1981 |1973-79 | 1979-81
cational qualificatiuns for social science employment in
educational institutions. Emplovment of social scientists at Total population | 239,000 { 332.000 |364.000 57 46
less than the doctoral level in academia remained fairly
Male 218.000 | 294.000 {318.000 5.1 4.0
Female 21,000 | 38.000 | 46,000 10.5 99
Chart 2. Average annual rats of growth of science/ White 217.000 | 293.000 | 323.000] 52 49
enginsering (S/E)-employed Ph.D.’s by field: Black 2.000| 4.000| 5.000 7 1g
1973-79 and 1979-81 American indian 1| 1.000| 2000f 142 553 .
Asian 10.000{ 22.000| 28.000 14.5 133
Percent No report 10.000} 12.000 6.000 - —
0 5 10 15 20 100 (
T T T T J(8_"‘ Total science’
Total. all engineering
S/E fislds NN employment | 206.000 | 287.000 | 314.000| 57 46
Computer i Physical scignces 44,000 54000, 57.000 35 25
Scig7zss MMM Mathematical
sciences 12,000 { 14.000| 14.000 31 0t
Secial Computer sciences| 3.000 7.000 9.000 16 2 16 4
sciences AANNININN : Environmental
sciences 10.000 | -14,000 | 15.000 5.8 43
Psychology N Engineering 34.000| 47.000| 53.000 55 6.2
AN\ Life sciences 56.000 | 76.000 | 82.000 53 41
Environmental Psy?hology 23.000| 35.000| 39.000 7.0 6.1
sciences RGNS Social sciences 24.000| 40.000{ 44.000 85 4.7
Business/industry .| 49,000 75.000( 89.000 72 87
Engineering q & Educational
— - — - “nstitutions- -— 122000 [ 160:000 | 173.000| 47" 3T
Life Nonprotit argani- N
scignces RN B e7379 zations 7.000| 11.000 | 11.000| 71 -0.3
Federal Govern- . .
Physical 1979-81 ment’ 19.000 | 25.000 | 26.000 42 2.7 .
sciences NN Other* : 9.000 | 16.000 | 16.000] 10.3 13 )
No report 12 1% 12 - —
Mathematical
sciences ‘ -
Owerived irom unrounded data *Incluges the military and commussioned ©oos
L L u L ()() ‘Less than 500 ‘includes other governmant and all uther Sectors
SOURCE  National Sciance Foundation SOURCE  National Science Foundation
Q




from Y percent in 1973 to 13 percent ih 1981. Females. how-

siglary of Ph D women scientists and engineers was 76 per-
cent that of men in 1981 This difference results, in part,
from the emplovment distribution inéthe various fields. For
example. four-fifths of women doctoral scientists and engi-
neers work in the hife and social sciences, and psvchology —
three of the fouf lowest paving S/ E fields. When standardized
tar field distribution. the salary gap lessens bv 5 percentage
points.

Femuale salaries differed httle from those of males among

5. E reciprents earned 88 percent the salaries of males and
achieved virtual parity in the mathematical and environ-
mental sciences and psychology. Compared with salary dif-
ferences fur the total group. however. the smaller differen-
tials for the nexperienced ‘cohorts suggest that the salary
wap widens with years of experience (table 2).

sver. continue to earn less than males. The median annual *

voung cohorts. For example, the 1979 and 1980 female doctoral

Although starting from 4 much smaller buse thas women,
minority Ph.D. scientists and engineers also experignced
rapid growth between 1973 and 1974 and accelerated the
pace between 1979 and 1981 to roughls 13 percent per vear.
Their share of the total S E doctoral population increased
from 5 percent to 10 percent between 1973 and 1981 The
number of blacks more than doubled and the number of
Astans tripled. The black share of Ph D scientists and engi-
neers, however. increased onh shghtly, frum 1.9 percent
in 1973 to 1.3 percent in 1981, while the Asian share increased
from 4 pergent to almost 8 percent i 1981

Salaries of bluck Ph I scientists and eneineers were '
slightlv over 90 percent those of whites Astans earned a
median annugl salarv that was roughly the same as that .

of whites.
L ] L] L ] L ] L ] L ] 3

Detailed statistical tables an this subject will be available
i early 1983. ‘ -

Y A

Table 2. Median annual salaries, Ph. D. scientists and engineers: 1981
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All science/engineering 1979 and 1980 sciencesengineering
doctoral recipients Female salaries doctoral recipients Female salanes
Field as a percent as a percent
Both sexes | Male Female of male Both sexes Maie Female of male
Total, all science/ ) .

engineering fields .| $34,700 J§35.600 | $27.000 76 $25,300 $25.900 $22.800 88
Physical sciences . ... . 36,200 | 36,500 29,400 81 28,700 28,800 27.600 96 -
Mathematical sciances . 31.300 31,900 26,800 84 22,100 21,800 22,600 104
Computer sciences . . .. 34,400 | 34,700 28,700 83 29,400 30.100 25,900 86
Environmental sciences 36,500 36,900 29,200 79 25,300 25,300 24.700 98 e
Engineering. .. ........ 40,200 | 40.300 32,000 79 31,900 32.000 28.600 89
Lifesciences . .. .... 33.200 34,300 27.100 79 23.100 23,500 22,100 94
Psychology ....,.... .. 30,700 | 32,400 26,200 81 22.700 22.800 22,400 98
Social sciences .. .... 30,800 | 31.700.{ 25.900 82 23.200 23,400 21.600 92
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