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ABSTRACT ' .

Results of the 1981 Survey of Earned-Doctorates,
which is conducted by five federal agencies, are.summarized. About 95
. percent of the annual cohort of recipients of the’ Ph.D. and similar
- -doctorates respond to the survey questionnaire. The database also
includes some information on nonrespondents ‘obt¥ained from public
sources; recipients of first-professional degrees (e.g., M.D.'s) are
hot included. Highlights are as follows: annual science and
engineering (S/E) doctorate production increased over 2 percent to
17,600 between 1980 and 1981; S/E doctorates accounted for about 56
percent of all-doctorates in 1981, approximately the level that has
prevailed since 1973; decreases in doctorate production occurred in
'engineering and the physical sciences (both are down almost 30
percent over the decade), while psychology and the life sciences
generally increased; the annual number of both U.S. and foreign S/E
‘doctorate recipients generally declined over the 1971-1981 period,
but ‘the 13 percent decrease for U.S. citizens was _almost twice as ¢
great as that for non-U.S. citizens; minority group members received \
about one-tenth of the S/E doctorates awarded to U.S. citizens and '
permanent résidents in 1981; the sex composition’of the new S/E °
doctorate recipients changed over the last 10 years, with the
proportion of women increasing from 10 percent-in 1371 to 23 percent
~ in 1981; the majority of doctorates undertake employment following
~ ‘graduation but the lo¢i of job opportunities have been'changing; the
proportion of S/E doctorates entering employment in academia fell
from'60.percent in 1971-to 43 percent-in 1981, while employment in
- nonacddemic ihstitutions, excluding government, grew from 25 to 40 .
percent. (SW) , ‘ . - °
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Sciénce/éngineerlng‘Doctorat’e Production
Increasgs in 1981; More New Doctorates
Seek Nonacademnc Posmons -

»

The Survey oLEarﬁed Doctotates is conducted anrually by the National Rasaarch Coupcil® for the
Na(ional Science Foundation. the National Endowment for the Humanities. the National Institutes of
Health and the Department of Education. Approximately 96 percent of the annual cohort df recip-
tents of the Ph. D. and similar doctorates respond to the survey questionnaire The data base also,
uncludes some information for nonrespondents that is obtained from public sources. Recxpmnu of
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Highlights

¢ Annual science and engineering (S/E) doctorate pro-
duction increased over 2 percent to 17,600 between 1880 and
1981. It was, however, 7 percent below the peak reached in
1973. S/E doctorates accounted for about 58 percent of all
doctorates in 1981, approximately the level that has pre-
vailed since 1973.

* There were substantial field differences in S/E doc-
torate production trends over the last 10 years. The most
noiable were the decPeases thal occurred in engineering
and the physical sciences, both down almost 30 percent over
the decade., [n contrast. psychology and the hfe sciences
generally l?reased .ot

* The an}ual number of both U.S. and foreign S/E doc-

- torate reciplents generally declined over the 1871-81 period,

but the 13-percent decrease for U.S. citizens was almost
twice as great as that for non-U.S. citizens. The share of S/E
doctorates awarded to U.S. citizens declined in all fields
except the life sciences and psychology. The sharpest decline
‘wag In engineenng—f{rom 70 percent in 1971 to less than 50
percent in 1981,

1

* Minority group members received approximately one-
tenth of the S/E doctorates awarded to U.S. citizens and
permanent residents 1n 1981. Astan Afnericans earned almost
three-fifths of the degrees awarded to minorities. but their
share has decreased somewhat over recent’years as the
numbers of Hispanics and blacks have mcreased

¢ The sex compositien 6f-the new S/E doctorate recipients
changed over the last 10 years—with the proportion of women
increasing from Y0 percent- in 1971 to 23 percent in 1881.
The number of S/E doctorates awarded to women more'than
doubled bétween 1971 and 1981-te about 4.000. while the
number of S/E doctorates awarded to men fell by 20 per-
cent 10 13, wil, The growlh in the number of S/ E doctorates

, ¢

Adsdimnai safermaton 18 evanabie {rom (he Nenonai Research (?Ouﬂml s
«NNuai pubhicaugn series. Summory Repori. Jociorote Recipients
from U3 ('mwn (Washingtan. D.C.I. “

first.professional degrees, e.g.. M.D.’s, are not included.

awarded to women. however, was not sufficient to offset
fully the decrease in the degrees awarded to men in 1981
compared with 1971,

¢ The majority of doctorates undertake employment fol-

lowing graduation but the loci of job ‘opportunities have . -
% been changing. For S/E doctorates who had signed contracts |

or made similar commitments, thé propomon entering employ-
ment in academia feH from 60 percenf in 1971 to 43 percent
in 1981: employment in nonacademicfnstitutions, excluding

-~ government, grew-from:25percent-lo-46 petcent. Thergwas -
little change in the proportiontentering government employ- *

ment, approximately 15 percent.

¢ In 1981, almost 30 percent of the new S/E doctorates
planned to undertake postdoctoral study, abo#t the same
proportion as in previous years. The propangity for post-
doctoral study varied greatly by field but not by citizenship

~gr sex. About 55 percent of the new life sciences doctorates

ang.about 40 percent of those in the physical sciences planned
posldﬂgjoral study. These two fields accounted for over three-
fourths of all S/E doctorales with postdoctoral study plans.

Trends in Doctorate Production

Doctorate produc{im all fields went through a cycle of
growth and decline een 1971 and 1981. From 1971 to
1973 total doctorate productxon increased 8 percent and then
declined 7 percent to 31.300 to 1981. In S/E fields doctorate
production was essentially level from 1971 to 1973, and then
declined by 7 p&rcent to 17.800 in 1981.% Despite the decline
in S/E doctorate production since 1973, the S/E share of
total doctorates rema;ned at approxlmately 55 percent.

’lmg decitny 13 aiso reported 1n Nattonal Science Foundation. Trends
0 Scence and Engineering Jesrees. 350 ihrough 1880. Stence Re-

, wources Studids [Lighlights (\NSF 81-320) (\Washingion. ve. Oclober e

1981). That report utilized degres dita from the National Center for Educa
tton Statistics (NCES), Inconsistencies between 1he Survey of Earned Uoc-
.wraies (SED} und the NCES data may atcur because of differences in deta
wolleciion meshods. indiyiduals furnish ihe SED deia. while insuiutions far
nish the NCES deta.
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" The changes that occurredvbgtwaen 1971 and 1981 in total
—and 11 S/E doctorate p.roducuon were the result of bather
substahtial. but offsetting, changes in the hasic underlying
-factors These were. first, changes 1n the pool of potential
, new duiiutaies and. second. changes in the fraction of that
i « pool who actually acquired doctorates {table 11}. The poten-
nal.pool. defined as the number completing baccalaureates,
‘ seven years earher doubled: the fraction acquiring doctorates
| {the complehon rate”) feJl dramatically—by approximately
“one-half for S/E and non-S/E’degrees. These declines in
completion rates reflect both the decrease in the fraction of
the potential pool going on for advanced degrees and the
shifting to graduate and professional training in fields such

. as law. business. and medicine. ?

4 ) .
Table 1. Trends in doctorate determinants

1

Percent change
1981 197181

Fraid Powntial | Compistion | Potential | Compietion
4 poot* 2% J poot rsie
AN 36100Co/ snguneenng Heids 305,000 s L e99 53
Physcl scrences’ 21000 18 +1 1
MSHeMILCH SCONCE 27 000 4 ~42 48
Engineenng 44,000 [ ] *24 -41
Lite sciences - 88 000 7 +118 81
Pycnology $2 000 s «291 -60
Social scences $3,000 3 +182 43
Non-5000Ce/ 6NG1Neenng Neide 704 000 2 «102 49

Numb«o«bmumcﬁnbdn'hudmmmwlwuo,m 1964 and 1974}
Number of P D 3 granted per 10010 posential pool.
"INCIud 08 aarth 80d eV ONMentsl $CHNCES.
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FIELD

There were substantial field differences in production
trends during the seventies (chart'l] The most notable were
the decreases that occurred 3 engineering and the physical
sciences. In contrast. psychology and the life sciences gen-
erally increased over the decade. with the latter reaching
an all-ume high of 4.780 doctorates in 1981. As a consequence

of differential growth. the share of S/E doctorates fell from'

21 ,ercent in 1971 lo 15 percent in 1981 for the physical
sciences, and from 18 percent to 14 percent for engineering.
Psychology doctorates grew from 11 percent of/all S/E doc-
torates in 1971 1o 19 percent in 1981. Doctorates awarded
in the lhife sciences increased from 24 percent in 1971 to 27

- geent in (981
‘Mn growth rates-in baccalaureates are associated
with a4 consitterable amount of the field vanation in S/E

doctorate production trends. Fields with the largest 197t-81

growth sates in ductorate production were generally the

fields wyth above-average rates of growth 1n these pools. In

the fighl of hfe sciences. forexample, the numbar of bacca-

ifeates more than doubled between 197t and 1981, fully
offsetting the effects of the decline of about 50 percent in
the completion rate. There was relatively less variation
among fields 1n changes in completion rates than in chianges
i the size of ‘the baccalaureate pool flable 152 Declines in

7these rales ranged between 41 percent for engineering and
this physical sciences to 63 percent for the social sciences;
increases in the pool ranged from 21 percent in the phy-
«ncul sciences to almost 300 percem in psychology

EKC .
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Chart 1. Sclcnéllunqlnndnd doctorate ¥
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SEX

Both the number and propertion of S/E doctorates awarded
to women have been steadily increasing throughout the
decade. The number of S/E doctorates awarded to women
grew from 1,900 in 1971-or 10 percent of all such doclorates,
to 4.000 m 1981 or 23 percent (chart 2) Nver this same period

" S7Edociorates awarded to mién Tell by20 percent to 13,600.-

Changes in the sex distribution of new S/E doctorates are
related in part to the patterns of growth and decline in the
S/E fields. Those fields with substaptial proportions of
women—psychology and the life and social sciences—were

Chart 2. Sclence and cnqlnndnﬁ dactorats
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among those showing increases in’the number of degrees
group. and Hispahics. had substattial increases in numbers

earnud, while tHuse with lower proportions of women—
engnﬁeenng and the physical and mathemuuical sciences—
were the heleh:ch the total number of doctorates
fell. \"vomen representation. however, increased in all S/E
fwﬂs but the changes were not uniform. In 1981, as in 1971.
the propornion of women was greatest in psychology (44 per-
centtn 1981} and Jowes! tn engineering (4 percent in 1981)
The faster 1971-81 growth of S, E doctorates awarded to
women 8 the result of both the more rapld relative growth
in the female pool and the less rapid decline (n the female
completion rate (table'1). The female pool for all 8/E fields
—combined nearly tripled between 1971 and 1981. In terms of

- specific fields. the female pool more than doubled for every,

one excgp! the physical and mathematical sciences, which
iricreased by only 44 percent and 82 percent, respectively.
The female completion rate for all S/E degrees fell by only
27 percent (compared with 55 percent for men); the field-
specific declines in completion, rates for females were legs
than those for males. and the female rate actually increased
i engineering and the physical sciences. Except for engi-
neenng. where the number of doctorates awarded to women
has been r vely small. the female completion rate was
generally slightfy lower than that for males. but the dif-
ference in completion rates between men and women nar-
rowed betwéen 1971 and 1981.

' RACE
Among U S. citizens and permanent residents. the number
of S/E doctorates awarded to racial or ethnic minorities in-
creased about 7 percent between 1975 and 1981.2 {See 1981
data in chart 3 ) The largest minority group among S/E doc-
torates was Asian Americans, approximately 5 percent in

*Raciai/ethnic deta were first collected in this survey tn 1973, but some
studants used older versions of the questionnaira that year and the next.
Therefore. the data comperisons here are limited to 1975 end 1981. Approxi-
metely S percent of the respandents did not provide information on recs.

This reported shilt in the proportion of doctorates swarded to minorities

holds regacdless of assumptions made about the racial distribution of non-
respondents.

\ ‘ P -

Chart 3. Raclal/sthnic identity of U.S. citizen and pmmnlm
resident doctonm 1981

Native
American
(.2%)

Nispanic
(1.7%)

Black
(2.2%)

Unknov?r‘t
Aslan American

- tively large shares of 1981 doctorates were agriculture (38

.
e

both 1975 and.1981. Blacks. the,second largest mnority

of S, E doctorates between 1975 and 1981 but their shares
. of the total were still relatively small. Since race/ethnic
data are not regularly available for the pool of potential
(doctorates. it 18 not possible to analyze the determinants of
‘these changes in.degree producnon {Non-U.S. citizens with
temporary visas are notincluded in this analysts of race and
thnicity because the majority of them leave the United
gtates after graduation and are not. therefore, part of the
new supply of S/E doctorates for the U.S. labor market.)

CITIZENSHIP

{ The share of S/E doctorates awarded to.U.S. citizens has
been dechmng. Compared to 1971. the number of U.S. citi-
zens receiving S/E doctorates in 1981 was down 13 percent
to 13,300. The proportion of U.S. ciizens among S/E doc-
torates fell slightly over the period from 81 percent to 78
percent.* .

Engineering was the field with the highest proportion of
non-U.S. cinzen doctorate recipients 1n 1981 (51 percent).
Other fields 1n which foreign citizens accounted for rela-

percent) and mathemtalics (31 percent) (charl 4). Because
of current high demand for S/E employees. particularly in
engineering. there is interest in the posidoctoral study and

‘These percentages are based only upon S/E doctorates whose citizenship

13 known Hence. these [igures dilfer slighiy [rom ihose s]\own tn chart 4.

Chart 4. Citizenship status of 1381 sclance/snginesring (S/E)
doctorates for flelds and sub:ﬁnﬁal forsign participation
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. '_,91\:\ploymenl plans of nen-U S. citizens with temporary visas.
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'Pmtgriduatlon Plans

Overall. about 40 percent of the S/E non-U S. doctorates
with temporary visas had definite commitmenits in 1981 to
stap 1n the United States after graduation. but over one-
half (33 perdent) of those i1n engineering had made arrange-
ments to remain in the United States for postdocloral study
or em'oloymenl.

/

Among U S citizens and permanent residents, slight
shifts in postgraduation plans occurred. Although a majority

.of 1981 men and women S/E doctorates entered Immediate'®’

employment (67 percent of men and 65 percent of women),

these figures were-slightly below those for 1971 S/E doc-

‘orates (73 percent of men and 88 percent of women). In

turn the percentage of men S/E doctorates undertaking”

postdostoral study rose from 23 percent to 30 percent and

that of women S/E doctorates from 27 percent tp 32 percent.
L

EMPLOYMENT OF S/E DOCTORATES

Employment opportunities for new doctorates changed
gver the decade, particularly in the academic sector. Ip
1981 both S,'E and non-S/E new doctorates were less hiksly
to seek traditional academic employment, paralleling a shuft
in employment opportunity for the total S/E doctoral labor
force.!

Of the U S. citizens or permanent residents with employ-
ment commitments, 43 percent of the S, E doctorates in 1981~

‘compared to 80 percent in 1971—indicated that they would

be employed academically after graduation. Business and
industry was the principal nonacademic employer {about
21 percent in 1971 and 30 percent in 1981}, particularly

among eniineering and physical science doctorates. The

*Nauonel Sctence Foundetion. “Employment Opportunities for #h D Sci-

entists and Enginesrs Shift Awey from Academia to Industry.” Science .

Y Rusaurces Studies Highlights (NSF 81-312} (Washington, DC. July 24,

181}

<"

“reasons for not taking a postdo

.“ - ¢
fractiotr with definite'commitments for academic employ-
ment dropped in all fields: in the physical sciences, for
example, the share entering academic employment declined
from 40 pétcent of 1971 doctorates to 13 percent of 1981 doc-
torates.’and in the life sciences the proportion.fell from 70
percent in 1971 to 55 percent in-1981. !

.

\ROSTDOCTORAL STUDY

S/E doctorates constituted 90 percent of those entering
postdéctoral study in 1981. Approximately one-third of all
S.’E doctotates chose this course. The life and physical sci-
ences doctorates comprised three-fourths of the S/E doc-

torates undertaking -postdoctoral study. In these fields 55

percent of the life sciences doctorates and about 40 percent
of the physical sciences Hoctorates had such plans. The
majority of those S/E doctorates intending to pursue post-
doctoral study cited desire for additional research experience.
(56 percent] as their primary reason. The next most important
reason was the desire to work with a particular scientist
(20 percent). There was scant variation in the pattern, of
responses by field, the only exception being in psychology
where 22 percent of the doctorates gave “‘other as their

- primary reason for postdoctoral study. Postdoctara] intern-

ship requirements in psychology are a possible explana-
tion for this anomaly.
Those-who undertpok immediate employment cited rea-

" sons for. not taking a postdoctoral appointment. Both men

and women S/E doctorates indjgated that their primary
al appointmént was the
availability of an attractiye e ployment opportunity (60 per-
cent of men and 49 percent of women). Only 21 percent of
all 1881 S/E doctorates—primarily those in psychology and
mathematical. life. and social sciences—indicated that lack
of opportunity for postdoctogal study prevented them from
taking such an appointment.

* L] * L] L] * L]
'

Detailed Statistical Tables on this subject will be available
in late 1982.
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