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- In 1973, 1975, and 1977 suzvsys of the
'agstafats*hcldlnq scientists sna engineers in the United States were
conducted by the National -Research Council cf the Naticnal Academy of
Sciences, The science and engineering (&/E) .Fopulation surveyed
cqgnsisted of individuals who held S/E doctorates or who had received
d8ctorates in non-S/E fields but were employed in S/E- gcsitions. The-
1973 survey took account of individuals whc had received their
doctorates between January 1, 1930 apd June 30, 1972, inclusive.
Subsequent surveys in this series contirued to take acccunt of the
‘42-year period by dropping theé two oldest cchort years while aadlng
the tvo most recent, Results of the latest survey indicate the
‘following for the years 1973- 1977: (1) There has been a =hift in the
work activities of the S/E doctoral work force, especially, in the
areas of teaching and research anﬁ”ﬂsvslcpmsnt (RED); (2) The
educational level of the total RED work fcrce has improved as
indicated by an increase in the proportion of Ph.D.'s; (3) The
unemployment rate of S/E Ph.D.'s has remaired low and stakle; and (U)
Significant gajins have Lkeen made by wcsen ard racial minorities in
joining the ranks af doctoral st's. {huthor /M 1)
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= weo I 1973, 1975, and 1977 surveys of the do forate-holding sciontists and engineers’ in the United -
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Sw 4 2 = = by the National Research Council of the National Academy of Sviencos. The sciones andengineering
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w Sw W Zag (5 F) puptilatinn susveyed consisted of individuals in the United States who held - B doctorates or -
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uddy @9dzq _J; who had received doctorates in non-S F fields hut were emploid in§.F positions. The 1973 survey
202 Lazladg taohk account of midividuads who had ree wof their doctarates Hetween Linuary 7, 1930 and June 30,
EgqwnkE 2 ag=U § Fi 7 ’
weZX. IJouyg?5 P92 inelusive=—a 42-vear period. Subseqguent surveys in thisYbicnnial series contined to take-
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2 AWERECY L percent, 7o percent, and 69 perceht, rospoetively.
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Igignus This repori containe the first analy tical results from the third in ihis biennial series of surveys; the
P73 data” are proesented Tor comparative purposes. Degaded statistical results of the 1973 and 1975
, I ] pUrposes
surveyvs 1ty be tound in teports previously published.
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Assessment Highlights relative shife away: from R&D activities. In business .
_ o - . . and industry, for example, the proportion of §/F
. 13 *  Ashiftin the work activities of the S/F Ph, D, waork Ph.D."s eng ?;;(‘d 'riﬁﬂr’i?y in R Dpdcilinﬁd from 71
. . - N L (* s ALS] I ef 1 1eC * ]
dorce has oceurred between 1973 and 1977 In i prmdaryy | o by e L
i T e S Nt 10 66 percent. Similar relative shifts in work
dacademia there has been a relative decline in ietivities have occurred among other nonacademic
. . I Vo JC ©s have occurred amo other nonacademie |
- . teaching activitios while both R&D and " Other T e T
o ) o L o cemployers. -These shifts have had a compensatary
dactivitios have shown proportional increases, the if’  As ar It the ov ””’ roportion of S/
» . o . : effect. As a rosy e overall pre ion of 5/
tormer primarily because of increases in postdoc- Ph.D. imaril . 1ad] N R}‘?.Dph;!' 7 d
L . . . . . Fh.os primarily engaged in R&D has remainec
torates. During this period, the wotal employment of N ' ' y ,z“’ F’ o ) oo e
S EPh.D.s in academia grew by 26 percent while the stable at about 44 percent hotween 1973 and 1977,
SAdosan acaiemia grew by parcentwnile the
number primacily engaged in teaching increased ®*  Theeducational level of the total R&D wark force has
only 13 percent. As g result, the proportion of S/t improved during this 4-year period asindicated by an
; Ph.Dw in academia gngaged in teaching was 55 increase in the proportion of Ph.3. s from 19 percent
percent in 1977, down from 61 percent in 1973, in to 22 percent. This “upgrading” has accurred in all
other sectors of the economy there has been a major employment sectors with the greatest relative
- increase tiking place in the academic R&D work
o o e i, v . torce where the proportionof Ph,D. s increased from
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& - The unemployment rate of S/E Ph.D.’s has remained
low and stable during this period (about 1.2 percent).
However, unemployment rates reflect only one

“aspect of employment and do not address prohlems
or issues related to underutilization. Moreover, low
unemployment fites among Ph.D.s are
expected since unemployment, genarally, isinverse-
ly related 1o educational”attainment.  *

& Significant gains have bebn made by women and
racial minorities in j(")ining the ranks of the most
. hlpﬁhl) cducated 5
number of women in thl§ group increased by.nearly
50 percent, about iwice the rate of growth formen. In
1977 women were still underrepresented  and
accounted for 10 percent of the S/E Ph.D. popula-
tion. up from 9 percent four yvears previously, Racial
minorities also registered gains during this period
accounting mrﬁpt rcentof the 5/EPh,D.’sin 1977, up
1973, While all racial minority
groups showed nume increases, the overall
relative increase is almost entirely attributable to
Ph.D.s of Asian extraction. Racial minarities, how-
over, are still underrepresented among $/E Ph.D.s
since they comprise about 13 percent of the Nation's

trom 5 percent in

t population.

Data Highlights -
& 11 1977 the population of S/ Ph.D.'s iimbered
about 303.000—a 27-percent increase dince 1973,

During this period the number of Ph.D. s inthe labor
force incredsed at a siiéhtlyfa%ler rate (29 percent). in
1977 they numbered about 288,000, resulting in «
labor force participation rate of about 95 percent.

%*ih SYE-related
period, from about 94
. the vast majority of

e The proportion of Ph.D. jobs
declined slightly during this

percent to 92 percent. However

those engaged in non-5F work are doing so
vollntarily. . .

Sos #

Introduction

The professional work  activities of scientists and
engineers provide o measure of the utilization of this
segment of the Nation's human resources, OF particular
mrerestare the work activitios of $7E doctorate-holders
who. because of their advanced level of training, provide
much of, the deadership in sgientific and technelogical
TThere is considerable cancern about the
activities of tlhese individuals, particularly in light of

forecasts which for o variety of reasons project an
oversupply of Ph.D.s

in most fields in the near and
midterm future. Thus, it is anticipated that the employ-
ment characteristics of Ph.D. scientists and engincers are
likely to undergo significant change including, probably,

a relative <hift from R&D activities to less traditional

endedavors.

. :
activitiés and g rend toward” relatively more snon-
_atadent employment,
. S ‘
i i ]

to. be .

. Between 1973 and 1977 the

C

‘characteristics yielded by the followi

“alder peers.

- '
. .

An" examination of recent<rends (1973 to 1977) in
empleyment characteristics is pertirfent in determining
Whi‘lh{‘l’ such shifts are starting to take place. Even
s|;,mf|mm shifts would likely be modest, however, since
large~numerical values would be necessary to influence’
proportional distributronssin a major way. Because of the

stability -of Ph. D employment, generally, proportional -
shifts which have occurred during this time period are
probably most directly atiributable to the large influx of
young Ph.D.'s in the S/E labor faree. Thus, changes in
g analysis are

probably more indicative of the initial employment
choices of new Ph.D.’s than of mobility patterns of their

Pnpu!alinnla,nd Labor Force

The population of doctoral scientists and enginecrs in
the United States numbered about 303,000 in 1977, 4 27-
percent increase since 1973, During this 4-year period the
number of Ph.D.'s in"the labor force grew somewhat
faster. As a result the laber force participation rate of
Ph.D. s increased slightly in 1977 to 95 percent, signifying
a small inactive poal of tilent at this educational level
(table 7). )

The Success of these individuals in the labor market

xpocted since success in

remains very high, Thisis to be
employment is highly related to educational attainment,
In 1977 the unemployment rate of 5/E Ph.D.'s was 1.2
percent, essentially the same level reported in 1973, This
was lower than the 1977 unemploy-

unemployment raté w
ment rates for. individuals with five or m
college (2.3 pefeent) and for professional, technical,and

kindred workers (3.0 percent).

yeats. of

' 1

Table 1. Characteristics of doctoral scientists and engineers
in the U.5.: 1973 and 1977 '
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Table 2 Characteristics of employed doctoral scientists and
engineers in the U.5.: 1973 and 1977 ‘
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- Between 1973 and 1977 the number of employec
Ph.(2s rose from about 220,000 to 284,000—a 29-perc
ncrease. Over this period, the number of S/ postdoc-
torates, which accounted for about 3 percent of the &
doctoral labor force in 1977, increased by 72 percent,

The overall-proportion of emploved Ph.D.s énpgapged
in 5 bwaork declined during this 4-year period fram 94
pereent ta 9.2 percent {table 2, However. available (i ala
idicate that anly a small proportion fabodt 10 p{,—r(f,:nt)
of those working in non-5 B positions were unable to
sk Higher walaries, hetier promotional
opporturmties and focational preferences were eited o

thes maor tactars intluencing the decision 1o work

tiricd wiirh.

non-s b ojobs

Waomen=and Racial Minorities

The propormon of wamen and racial minarities in the
doctoral 5 F population has increased over the 197 3-
there were about 32,000 women S
nited States representing o 50-percent
Loapproximately double the increase

poeriesd. In 1977
doctoratesin the t

I e dse 5ince 1497
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aniﬁeéring tabke 1). 7"11’2 mar : 1 th
number of wamen: prnbébly reflects affirmative action
programs and women's in’tr%asing awabeness of oppor-
funities in science and engineering. However, it must be
realized that even assummg Tontinuation in ‘hlﬁ trend,

it will take over 40 years for women to achidve parity
based upon population prnpnrt ons because of théir
relatively small current répresentation.

The pmpnrn{m\uf racial "minorities
population also increased during t this period.
Iv. these individuals comprised 5 percent of the doctoral
$°t population in 1973; by 1977 this proportion had
grown. io 6 percent. Duriﬁg this 4-year period, the
number of ‘ati;ﬂbr nr’mty 5.E.Ph.D.’s grew by about
7.0 []Q 6() p FE PFrsnns ()f Asmn extrac Iluh

-

the Ph.D.”

iinir;

lh! ;ﬂIIf ri %mts huldlng SeE F'h D 3 arrnunted fq
of this growth,

The number of Blacks holding $/E Ph.D
30 percent aver the 1973-77 period, appruxlmatcﬂy the
same relative increase experienced by the total ‘S°F
dactoral labor force. 1n 1977 Blacks, who represent about
12 p(‘r(‘(’ﬁl (’)H ,‘3 pnpulallun ICfQumEd fnr nnly abuul
asugg
”‘Idl th(* Udut dticn uf Bl LI\ scientists dﬂd engineers at {hv
doctorawe level necds to be signifisantly increased if they
are to cantinue their progress towards parity.

Wark Activities by Sector of Empinymen!

The work patterns of doctoral seientists and enginee
are underzoing change. but the patterns differ sub
tallv among employment sectors, In edecatic
stitutions there has been a relative decline in teachir
activities h‘nw corresponding ‘gains in other activities
in¢luding fescarch and development. In other t-mplu\,—
ment sectors, however, there has a relative shift
trom R&D to non-R&D wark activities. These shifts have
had g compensatory effect. As a result the overall
propartion of S/ doctorate-holders primarily engaged
i R&D uctivities has remained stable (about 44 percent)
hetween 1973 and 1977, )

some chapges in RED wark patterns by character of
“occurred during this period. While shsolute
the

work b
moredases are noted inoall aspects of R&D waork,
Ph.Ds in development activities increased by
24-

number of
about 60 percent as compared with
percent inerease in other R&D activities. The highe
of growih in development activities reflects an incr
Fh.D, intensity in this aspect of research and
development. As might be expected more than 60
percent ot the growth in the number of Ph.Ds in
ey vlu;mwm took place in business and industry where

combined

in the

windiinges
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L ﬁhai’u ﬁmmnn nfs:m/inglmnng Fh D s 30:percent while the proportion ef mdmduals engaged :
' inmn&nmmwﬂmmmmm _~in activities other than research and development or
- . # 1973 and 1977 . teaching increased from about 10 percent to 14 percent,
)[ : A . . : Significant changes included relative incteases in applied |
’ : research and in development activities (chart 2). To some
xtent, the relative derlme in teaching and the rélanve
: ) s reflects the increasing number
All sactors of Ph. D.’s hc}ldei postdoctoral appointments. Ap-
- proximately 30 percent of the increase in the number of
Businesa/industry academically employed Ph.D.’s prirnarilzyiﬁ resean_:haﬁd ) .
development was accounted for by increases in the .
L . Rumber of postdoctqrates, i
' m ; The growth in the Ph.D. IﬂtE‘ﬂSlty of the R&D work
L force was quité evident in academia; between 1973 and
" Federal 1977, the proportion of Ph.D.’s in thé academic R&D
. “Government work force increased from 47 percent to 55 percent (chart
N T 1). Again, the gain in the number of postdoctorates
Oher employers accounts for about 30 percent of this increase. -
L - BLISINESS AND INDUSTRY . :
. . ‘Zi - A small relative increase in the employment of Ph.D.’s
the bulk. of those activities are conductéd; The smallest was registered by business and industry befween'1973
increase (17 pér@ 1) took place among Ph.D.’s engaged and 1977; industrial. employment increased from-about
in R&D management, resultlngmareidtl\.g (‘l?‘GllﬁE‘lﬁlhlS _ 74PErCE”F QD _23 percent of the tﬁ‘lplgye;_l Fh'D'V total
-activity (table 2). (t;ble 2. This increase, although mmﬂs;tsti 15 c_cmsistem
The overall relative stability of R&D activities in the _Wﬁh fo ecasts of greater EmP"?Y”‘E”‘,'ﬁ business aﬁ'—‘j{
growing work force of du{_wral sciewdists and engineers industry during the near and midterm future, and most
. assumes added signifiance when oihet R&D measures likely fefiects reduced employment opportunities in
during this 4-year time frame are takery into account. academia.
While the number of S/E doctorate-holders primarily The R&D activities of Ph.D.’s in business and mdustry
* engaged in some aspect of R&D work has increased at an have shown a relative decline. Between 1973 and 1977,
annual rate of about 6 percent. R&D expenditures (in the proportion of Ph.D.'s primarily engaged in regearch
constant dollars) have increased at a much slower rate and development decreased slightly from about 71
(about 1 percent per year).* The sharp increase in the Pe,n:ent ['»Jk 66 percent, am:i lhls_d_E‘CllﬂE was most E_vndgnt _
supply of Ph.[).’s is also evident when considered within in the maragement of R&D activities. The decline in R&D. .
the context of the total R&D work force. Thus, during this activities was offset by relative increases in non-R&D
period, the proportion of Ph.D.’s in the total R&D work activities (chart 2).
farce’ increased from 19 percent to 22 percent, The relative decline in R&D work among industrially
suggesting that employers are upgrading the educational employed Ph.D.’s must be inferpreted within the context
level of their R&D staff (chart 1), i of a rapidly growing Ph.D wbirk force. Thus, the relative
o shifts reported above do hot signify a reduction in
EDLCATIONAL [NSTITLUTHONS research and dpvelupﬁ\@ but rather that non-R&D
activities have increased.at .]_f.ﬂste‘r rate during the 4-year .o
Educational i r(y tutmmhava traditionally provided the period ending in 1977. Nevertheless, the growth in the
principal sourceof employment for 5 EFh D.’s. Between number:of R&D Ph.D.’s in mdustry during this time has
1973 and 1977 'h‘: number of Ph.D.’s so employed €5 ded the growth in the total industrial R&D work
increased by dbDLl[ 26 percent: this absulute increase in force. As g result the proportion’ of Ph.D.’s in the
employment was slightly less than the growth of the total industrial R&D work force has increased from 11 percent
emploved Ph.D. labor force. possibly indicating the to 12 percent {chart 1).
initiation of the expected shift toward nonacademic -
employment. : OTHER EMPLOYMENT SECTORS
In educational institutions the groportion of S/E o S
Ph.D.’s engaged primarily in teaching activities declined I 1977 about 17 percent of the 5/E Ph.D.'s were
from.about 61 percent {0 about 55 percent between 1973 employed by organizations -other than educational
and 1977. The proportion of Ph.D.’s engaged primarily in institutions  and  business/industry, about the*same
R&D activities increased from abdyt 27 percent to about praopoftion as in 1973, There were. however, some
R relative shifts in the employment of 5/ Ph.D.’s amang
AL messnredm terms of Tl nme e alent nombens this group of emplayers. During this period.. Federal
4 .
) A
/
Q . . i
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ntists/engineers by primary work activity in selected employment sectors:
1973 and 1977 .
1973 ; .o

Chart 2. Doctoral s¢

B 7. B0 50 40 30 20 10 U " lpercant) 0 . 10 2. 30 40 3 s 70 80
T~ i - — i L T 1 T 1 T 1 T 1
{f Research & [ - —
| davalopmant
Basic research”
Applied ressarch”
. Educational institutions | J
* -Business/industry- e
Dthe:? :
l =
Mgt. of RED
r ' Teaching
. -
! L | ] 1 I i L
Includes employed mdwiduals who gave na repart of affiliation, : CSubsumed under “Heseath& develapment”.
Biess than 0.5 pareant, SOURCE: Natiomal Science Foundation
= : -
[
. et . . oy
oivibian emplovment showed a relative decline, while the bie the prinfary work of 32 percent of $/7E Ph.D. s in 197 35
proportion of Ph.DCs employed by hospitals clinics the 1977 proportion increased to 38 percent (chart 2).
increased (table 2y
. A relatve shitt to mon-R&D activities also occurred " Federy Support
within those empldyment sectors. Between 1973 and e pl £t . i
R o f T AR The prapartion of S/ Ph.Ds acknowledyging Federal
1977 the proportion of Ph.D. s engaged in R&D activities o : ; ) . ;o
. vl 11 thes Eeredoar il € o nnosarmm e _— support in their work has dedlined in the Last four years.
dochined in the Federal Government, hospitals clinics. AR .o . ;
o L . P In 1973, 47 percent of all employed S8 PRI s reported
= nonprolt organizations,  and  among other (un- ,, . e h -
o o . s Federal suppeitt: by 1977, this proportion had decreased
; speciticdy emplovers, Collectively, abaut 57 percent ot ! : LT ) : . .
fo 42 percent (tablie 2)) This relative decline iy not

the s 1 PRI om oved in these sectors were primarily i . ; .
: ; unexpected Tonsidering that the number of PhIs

primarilv engaged in research angt development grow by
27 percent during cthis period, while Federal oxpend-

engaved i research and dovelopment in 1977 down
trosm ahout B3 percent tour vears earlier. This relative

dedline encompassed  all aspects of research and : :
, , ] L i Hures tor research and development (in constan
development  except development activities, which L -

) " 0 S dollarsi remanned esontially level,
showed arelative gam. Relative gainswere alwo evident in :

the propornion of PO s engaged in non-R&1 teaching T e T Tt et s et
activitios, Collectively, thoese activitios were ieported to et e | ke B T T R R
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