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. Preface. *

‘The-Bureau of Labor Statistics has as one of its major tasksthe. development

and dissemination of information on future manpower _requirements and Ssupply.

v his bulletin is part of a series relating to the Bureau’s prOJect:ons of econdmic
and manpower data to 1985. Other publications mcludc .

The Structure ‘of the "U.S. Economy m 1980 and 1935 BLS Bulletin 1831°
(1975).

(1975).

Y
“ ‘‘Detours: The Road Ahead for Collegc Graduates,”’ Occupatiolul Outloq,k Quuter~

ly, Summer 1974 Vol. 1§, No, 2.
The U.S. Economy in 1985: A Summary of BLS- Pro;ections, BLS Bulleup. 1809
. (1974). Reprint ‘of 4 artides from th¢ Monthly Labor Review of Dedember~1973.
**Education of Workcrs Pro;ecuons 16 1990,” Monthly leor Reysew, November
1973, 2

This bulletin was prcpared in the Bureau s Division of Manpowcr. and Occu-

pational Outlook by Elinor " W Ab;a;nson undcr the - ge‘neral diretion of .

-Michael F. Crowley. =+ e

Occupational Manpowef :nd Training Ne@s, R'evbed !974, BLS Bulletm 1824 ;
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Introd ucﬁon‘

Beginning in the late 1960's, great concer devel-
oped about the future employment prospetts for
persons holding~a ‘doctoral degree. Pederal cutbacks
of funds for defense and space-related activities ¢nd
research and development (R&D) combined with
weakened financial positions of ‘colleges and univer-
" “sities, 40 produce a ‘poor job market forflioctoratc
holders. Individuals Kaving doctoral degrees experi-
. enced’ difficulty in obtaining jobs of theif choice.
Nevertheless, the number of students enrolled jn
graduate programs continued to increase to record
levels. ’

Publicity about manpower surpluses highlighted
the troubled job market for Ph. D.’s during the late
1960’s and early 1970’s. Numerous stories were
told of - dBctorate Holders preparing income tax
forms, pumping gasoline, or parking cars. Unem-
ployment data for selected groups of Ph. D.'s, indi-
cated that although -their unemployment rate was
* much lowet than the average for all workers, it had

increased significantly during the 1968-71 period. '/')

When the cmployment situation for doctorate
! holders 'is assessed, however, the consequences of
underutilized Ph. D. manpower must be considered:
for individuals, employers, and soclety Additional
questions also arise. What is the long term supply- -
demand outlook for Ph.D. manpower? Should
graduate education be changed from its traditional

’ -

! Ear-«Rample, the National Science Foundation reported a
09 percent unemployment ratg for Ph. B. scientists in 1970,
rising to 1.4 percent n 1971, compared with a J970 unemploy-
ment rate of 4.9 percent for all workers, rising to 5.9 percent
n 1971, ch Unemployment Rates and Employment Characteris—
tics for Scientistsvand Enginecrs, 1971, NSF 72-30 (National
Scicrjc?‘ Foundation, sI972). i

IS

research orientation?” What idformation should tL)
a

_given to young people who are consndenng gradu

education on_as a road to their career goals?
This rcport attempts to shed light on some of the

.major factors that should be considered in answer-

ing these questionts for policymaking and vocanonal
guidance by provnd g basic manpowcr data on
Ph. D.’s. The data cdver.persons holding a doctoral
degree in engineering, ,mathematics, naturgl science,
social science, the arts and humanities, education,

business and commerce, and other fields. These
degrees may be conferred as Doctor of P,hxlosophy
(Ph. D.). Doctor of Science (Sc. D. ), Doctor of
Education (Ed. D.), Doctor of Business Administra-
tion (D.B.A.), Doctor of Arts, or other similar

-awards. First professional doctor’s degrees such as

M.D., D.D.S., and J.D: are not included. .
Underlying the projections in this refort are the

assumptions that changes in_relative wages, the de-

sire for education, and other factors will have little

effect on the educational patterns and career r choices_

of yqung persons, and that conditions will not arf: arise

wheréby employers will significantly change the trend

in the utilization patterns for PR D, manpower. If

supply and demand arg not in balance, however,

such changes are hkely to ‘occur to some extent.
Therefore, the Tequirements and supply projectionsi in

this report are not forecasts of actual tonditions i m

1985. 'However, by lllustraung what, could be ex-

pected if the past de

tinue, valuable insight can be obtained for planning

Careers, education, and training. It also-would be

very useful to identify the extent t whlch@ust-

. ments to supply and requirements will octur bécause

of supply-demand lmbalané&s =
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' _Chapter I. . Current Employment " ° ‘
R . . . .
About 335,000 persons havmgja doctoral degree  Employers . . )
o were employed in 1972, Nearly half—about 162,000~ . ! .
had -déctorates in engmccrmg or natural sciencs >  Of the doctorate hOldch empl about l . \}
, (table 1). Only a-smell proportion had earned their 70 percent_worked i i Instituti An-
doctorates in business and: commerce. 2 other !15 percent worked in private industry and :
K "TThese estifnates are consistent with those published by the Pusmcss or ‘were self-employed. Smaller proportions t'
Nauonal Academy of Sciences, although they differ Somewhat worked in govgmmenb an¥* in, nonprofit orgamza- -
because of covepage. The current study encompasses doctoratt _tions. This )dlstrlbutxon 1s virtually the same as 10’ u
holders in «ati ficids, including fields not included by the Acade- years earlier - B Py B
my. -See ;appendix to this report and Doctoral Scientists and m / L] hemi
" Engineefs\n the United Syates, 1973 Profile (National Academy In all fields except enginecring and chemistry,
* of Scicnees, 974). P educational institutions were the major employer of .
“?ab\l Employment of Ph. D. s. by field and employer 1972 . LT
Educational | Industry and Rongyolit ,
- " Fueld Total | instrtutions business Government~ |  organuzations Othey!
- » v “
w ? to. ", . N Number (in thousands) . . ot
. B s ¢ - 7 - o . .
. Al felds.... o S| 8.7 7358, 487 % 25 121, 97 ’
Engineerng and Natural SCIBNCE..pmmmmeemsnscnns | 1617 911 “ue 154 8- 59 .
-~ Engineenng Lo esesssceesmneses sssesnn - 310 127 14.0- 70 10 13
* Rysical science ... 63.8 306 243 49 LT T 23 )
) - Chemistry 35.9 146, 176 1.9 o 1.0
PhYSICS..c enee : 226 125 56 . 2.5 14- 10 7
Lifescience . 54, Bk 4.6 19 .1 A
+ Mathematics 12.\‘3. 97 17 S5, 3y 2
Social science and psychology ,63. 412 26 - 81 38 . 2.1
/. Psychology 227 1 132 13 49 2.3 10 -
Arts and humantties........ SR . 388 3638 4 4 - -7 S5 .
Education . 58.3 51.6 6 33 1.9 9 *
Business and commerce..... U 4 54 4.5, oA J d 2 ’
. Other fields . 67 48" v 2 14 @) P
' < ' ) « Percent distrbution ’ ’
/1 ® - ,\/‘ .
<Al flelds 100:0 70.5’ 146 8.2 38 2.9
Eng fing and natbral science..... et 106.0 56.3 216 95 | 30 36
ngineening....... . 100.0 , 410 450 66 32 <42
‘Y Physical science . 100.0 480 380 1.7 29 34 .
Chemsstry, 1000 408 491° 5.3 18 - 29 .
. Phystcs . 1000, 553 °* - 246 11.0 ".46 45
Life sciggee 1000, 699 85 145 32 . 39
M3t N MO S c..cccemac socesesriasssssenssess snsaras o0 sssssss < 1000 71.8 139 - | 40 25 18
. Social science and psychology s + 103,{)f 7397, 41 12.7 © 60! 3.3 .
- Psychology e 10 58 4 54 A7 & 100 42
- MAtsand humanlt|es.............§........... e wreem e | 1000 948 }\ 10 11 18 139
Education = - 1000 . 885 10 5.7 32 616 /
BUSINGSS 3NG COMMEICE vemeeurrcremmmece vt <+ + o0 arrseewe | 1000 840 83 21 20 30 ’
OUNET 18108 eceummamercrsscnsrcerae ssrss s crs e sassmssnees | 100.0 123 18 36 ! 217 6,
. ' 4. 2 Uin the pome sousce data, lhe.mmnauuuniy of Scrences shows an “other™ category, 2 ewer than S8 persns ! h N
- f . N \
mﬂlm:i':r&umnm: ‘o tre NAS doctoral upon However, it 15 not cleas what HOTE Dets may nat 24 10 lglmd’ue(o oundng
’ . ! .. . \\‘L. 5 .. - ’ | *
X ) 4 - s ’ ’
. A . - . -
s / - *
ERIC N ’ 10
K -—&mmz-——_.w— i e s e ame Ee amee \ r 7 . f
. <~ ]
N
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Table2. Percent distnbution of Ph. D.'s, for each en‘ployer by field, 1972 - }’ ..
A | . Ed‘ucat;onal industry angd . - Noaprofit :
erlp . «| Total, institutions business Government organizations Other !
Al Yields, 1000 1000 1000 1000 1000 1000
Enginzenng 3nd natural science s . 483 386 915 556 380 610
Engineenng , 93 T 5¢ 287 74 " 136
Paysical science R 191 130 . 48.8 178 142 229
Cheruistry L 10.7 62 362 . 69 N 53 109
Physics . 68 53 NI 90 e 8l 106
Life sciente B . 163 161 . 95 ° 286 136 221
Hathematifs woenrs 37 41 35 " 18 24 23
Social smence and psychology ‘. 191 - { 200 54 s 294 299 220~
Psyghology \ _ 68 56 26 178 111 . 99
Arts and humanmifigs v 116 156 8 15 T5¢ 53
Education 5 - - 174 219 12 120 *ha6 97
® Business and comPerce . 16 19 9 5 8 17
¢ ‘e . N
Other fields ., _ AP 20 " 20 2 3 113 D

'1n tre pnme source data the Kational Academy of Sciences B'non an ot category
which may be used by respondents to the NAS doctoral repo't However € 15 ot clear what
tus category inc!des i

Ph D.’s. Because of the great involvement of engi-
neers and chemists in ‘industrial researuh’ nd devel-
opment, prlvale mduslry utilizes propomonalely
more doctoral ‘workefs, in these two’ fields than' in
other fields. In many fields, few doctorate holders
work outside .of educational institutions. For ex-
amiple, only 5 percent of the Ph, D’sVin the arts
Q gnd humanities - work outside ol educational ilei

tutions. .
XS an indication of the importance of R&D 1n

NOTE Detaits may not add o totals que o rounding,
L)
Y

in engineerning and natural science (table 2). In
government, 'shightly "Sﬁore' than one-half of, the
Ph. D.’s are n ‘engjneering ahd natura} science.
The government's strong_interest in social welfare
and health programs also can be seen clearly—more
than one-fourth of government Ph. D.'s 'are¢ n
social science and psychology and ‘another one-
foyrth are in hLfe science. On the other hand, 1n
ucational institutions and nonprofit érganiza-
tions, thyee-fifths of all Ph. D.'s are.in fields other

-

Aruitoxt provided by Eic:

ustry=and business, more than nine-tenths of the  shan engfeering and natural sciepce. ¢
h. D.’s working for these employers hold degrees :
- s N i a’ . " Y -
Tabte3. Employment of Ph. D’'s, by employer and primary work actwity, 1972 ) '1
« N - : v + Research * + Professionat . '
R Employet Total Teaching and Admimsstration servnceslﬁn Other
. - . ’ development individuals’ actrilies
o . ‘ Number (in thousands) ‘ . =
All employers.... . . N 36 |, 1686 1098 28 189 106 .
Educationalinstitutions 359" , 1666 o386 . 217 &9 " 21
Industry and business . 87 2, 405 1.1 3 b A 317
Govesnment wva ., 276 1T 8. 23 8" L6
Nonprofit orgamzatlons . 127 6 - 69 i} 33 9
Othere e veveee o oo 9.7 4 51 ° 6 y) 23
. - _.L‘ - v
, \ .’ - . Percent distribution - r .
AlNmployers.. o e e 1000 504 28 g0 ° 56 32
Educational institutions ' .. | 100 706 164 92 29 [, 9,
% Indystry and business * -y 1000 |- 5, 83.1 2.3 64 - 17
Government . . " . / 1000 V27 656 84 175 58
Nonprom orgamzatlons . 1000 49¢ 54.1, 17 263 70
» Other! 100-0 45 587 58. 717 233
In the prime source data the Natonal Academy of Sciences shows an other category, HOTE Details may not add to totals due to roundmg N
#hTh may be used by re:pcndents to the NAS doctoral r2pont mowever it 1 ot clear what
ths category nciudes e .
. e

re
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Primary work activity. Table 4. Percent distribution of Ph. B.'s, for each work actmty by
. T . employer, 1972 . -0
: Ph. D.'s work primarily in teaching, research and . Y
— development, administration, and professional serv- Psofes .
ices to individuals. The single most important work - 'Reseadrch ,  Swonal
. an Admims  services| Other
. activity 1s teachmg—employmg about -one- -half of Employer 'Tbm Teaching deveop- {aton | 1o | actwiies
.- .\ them most of the time (table K) A ment ' indivs -
Next to teaching, the most important work activity . duals | .-
. of Ph. D.'s—33 percent—is R&D. In all sectors ex- Allemployecs 1000/ 1000 | K00 | 1000 | 1000 | 1000
' : cept education, more. Ph. D's were engaged in Eduwma‘ . ’
: R&D than any other activity. R&D activities In- < institutions 05| 988 32 803 | 367 198 .
- volved 83 percent of the Ph. D.'s employed in _ Industryand 20 .
. . : - siness.. .. 146 1 369 41 165 349
, industry and b sx'ness, 66 pe?.rc.ent n gqvcrnment, ermment. 83 4 165 86 | 25| 151
and 54 percefit in nonprofit organizations com-  Nonprofit : !
pared with o|y 16 percent in educational institutions. organizations 38 A 63 38| 176 85
About 8 percent oy 26,800 of all Ph. D-.’s were Me"" e | 28 2 32 23 st a1 .
in administration in 1972. Approx:mately 21,700 of . oo
—-— "in the prime source dats, the National Academy of Sciences sRows an  otner” category ~.
b4 . 3These data are based on what the Ph D did most of the wmch fmay be used by respondents to Lhe NAS doctoral report .
n . time although the individual also may have workcd .0 an- [ NO!E DmltmtynotMdtotouhuuuoromm U -
¢ ! othes actvaty. Z
2.4 . . - N [
¢ TableS. Employment of Ph. D.'s, by fiefd and primary work actiwty, 1972 1
e +—= M
n . . z . Research Professional
. Freld “Total Teaching ?1 Administration services to Dther
- - . development |/ hmvnduals@ Lactivities
n : -4 - \““.?IA ~—— - - m' LSRN
e ’ ‘ L .nr * Number (in thousands) .
L3 \ ~ N . &
pt o Alfields : . L ] 346 |- 1686 1098 28 189 ». . 106
) . Engmeenng and natural scnence I Lok 1617 594 1’ ¢ 30. ' 29 @6.2 .
i Engineenng.. ... wioee . 310 v 92t 188" 1 6 LE16
. Physical science . 1638/ | 202 T 400 8 6 21
Chemistry ... covee ceeemrcne ceeree < s 359 110 (234 v o 2 9
- L PhysiesN e 6 | 62 155 3.1, 2 5
SR Lfescience .. .4a... Y _54.5 . 222 L3 14 15 S 21
N O T AN 124 78 CLI S 2 & 7T
- Social dciefice and psychology ... 638 36.3 » 13% - .28 'N_ 837 19 .
— . SYChology.... . . we e e - P 221, 79 - - 65 . 1 70 5 .
: ¢ Arts and humanglies. ... ... . . e e 3%8 -~354 11 N 11 5 7
- Education. .... . .. e eeeee e A R 583 290 41 189 50 12
Business 30d COMMEICE. ..cuunrer wreeremermrmerinnes ceres 54 41 4 4 3 2
Other fields. . - 6‘.7 44 . 5 5 9 3
F : - < —
. ST, (*‘ . \ percent distrbution .. -
L ARREIS e e e - 10008 | _ 504 28 180 56 327,
— Engineening awd natural SCIBNCE..... cmrmccreme e cees e een 1000 36.8 55.7 18 18 39
. Engineening w. | 1000 298 606 23 20 53
— ey o PYSICAI SCIENCE v it o oo 4 -1000 317 621 S kN PR Y 33’ 3
R Chemstry ... . 100.0 306 65.2 - 11 L) .25 .
' PRYSICS oo v eomerecerrs oo = s 1000 *23 - 686 13 7 21 :
R O A 1000 407 s02 ¢ 25 ™ . 28 | .38 /
Mathematics = N 1000 |~ 628 s - I 13 34
L Soccalscunceand psychology s | 1000 56 9 212 44 2 145 30
" PYCNOIORY... o e e e 1000 350 2838 29 30 23 -,
. ATt 204 humanties....y. . .. - 1000 Y11 29 29 12 19 -
= Education ... ... R 1000 4938 13 U SR ¥} . 86 ° 21
- BUSINeSs 3d COMMEICE . . oo o - 100.0 158 L1 19 - 51 38
Lo Dther fieids... — 1000 66 6 15 18 L1338 43
. - - : A
NOTE. Detais may'mot 2dd 1o totats due to rounding. v 'y . . »
' e b v 1
. 7 - / .
- ' . . - 5 "~ v ¢ =
' r [ 5 ﬁ X H
. . ! " . .
Q { ) . g
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these worked 1n educational! institutions, 2,300 in
government, 1,000 in nonprofit organizations, and

1,100 in industry and business.
In the fourth’ activity, professional services to

individuals,* less than 6 percent of all Ph. D’ s,

are employed. Of these, -37 percent  worked in
educational - institutions, 26 percent in. nonprofit
organizations, and 18 percent in government (table 4).

Primary work activity varies. considerably by field

(table 5). For example, over three-fifths of Ph. D.

- '

‘Included are consultation, gwidance, and advisory activites. ’
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dlaiiemaudians primarily tcach, but nofother group
Mence Ph. D.’s is en-
gaged in teaching to that extent. In engineering and
natural science specialties, between one-half and
two-thirds of the doctorate holders participate in
R&D most of the time. Arts and humanities_dog-

torate holders, on the other hand, have Jittle em-

ployment outside of teaching. Psychology is the

“only field shown in which Ph. D.’s are very nearly

' évenly divided among three activities.
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P Chapter il. Projected Requirements and Supply .
Requirements .‘ Most ratios, however,, did change between 1966
) - and 1972, as a result of changes in the: nature of the
A basic question exists about the nafure of the work requiring higher degrees of skill and egucation, .
demgnd for Ph. D. manpower. Is there an identifi- institutional changes affecting occupational qualifica-
ab‘l?wed in a specific occupatioﬁ doctoral work- tions, and supply-demand ¢baditions stemming from
. [y . . .
ers’that can be distinguished from a general need the rapid growth in thc' number of Ph.‘ D. degrees -
for college educated werkers? If it cannot be sepa- that were awarded. Projected l9§5 ratios developed
rately identified, projections of demand for Ph. D.’s for each field b‘y sector of the economy were .apphcd
would not be meaningful. The need exigts if (1) 'O the Bureau s 1985 Of:cupauonal.‘prOJcctxc;ns to
* { specific jobs can be identified that require Ph."®.’s obtain the paroljec.tlon; of Ph. D. requirements.
and (2) employers have special.activities designed to 1n. the ax.1a ysis of Ph. D. manpower, therefore,
recruit Ph. D.’s. . . the interaction of a greater (or lesser) supply than
Although a decision to hire a specific individual in the past of P‘h‘ D.’s relative to demand ‘cc?uld
dc;'xands on that person’s qualifications and on cur- chan.ge employers’ use patterns. For example, le in a
\t rent economic conditions, the 'demand for Ph. D.'s 2 spific field many more Ph. D',S_ became avgilable
\\can be identified separately from the more general thag, were being ,h"-°d at the going wage rate for
demand for college graduates. This conclusion is Ph.-D.’s, thcor?txca.lly some mlg}?t aceept jobs at
based largely on a 1968 BLS study of doctoral §. lower wages which in turn could induce employers
scientists and engineers in private industry.® How- to hire f_‘_’cn more .Ph‘ D.’s. Alfo' a chaggmg
' ever, a'doctoral degree increasingly is required for supp;ly-dc.,..and situation of Ph. D.'s could change
v academic employment, although private industry cmp oycrsk Rf;ccpuons of what constitutes Ph'..D"
may be less rigid than higher education or govern-  WPe Work.~"lo the extent that these perceptions
ment in substituting non-Ph, D.'s for Ph. D.'s. ch.ange over tlmc,' Ph. D.’s could becmploy"cd n 2
Nonprofit organizations have hiring practices similar wide vangty, of jobs mot now currently filled by
i to policies in higher education, thcgc holding the PI?' D. . ,
- *L , Insome instances, employment of doctorate holders cncx"al,al.ssug_'lptlrons that ufn(lilcrle. the Bureau S
\is rglated to the prestige factor of the degree itself. occupational projections are as follows:
. If an organization is willing to pay a higher rate for The institutional framework of the American economy
a Ph. D. than for a less qualfied worker, then a5 il not change radically. .
effective demand exists. Whatever the reason, the Economic, social, technological, and "scientific trends will
rcsqi&ihj the same—an economic demand for Ph. D’s.  continue, including values placed off* work, education, in-
< The projections of requirements in this report -come, and leisure.
- assume a continuation through 1985 of past use  Efforts to solve major domestic problems, such as air
. patterns for Ph. D.’s relative to jotal workers in a  and water pollution, solid waste disposal, urban conges-
specific occupation. For example historical data tion, inadequate industrial safety, and energy shortages,
L. . ¢ . may consume more productive resources. .
- indicated that the ptoport‘lon. of psycl‘lologxsts em Fiscal, monetary, and manpower trainingand educational
vployed by nonproﬁ't organizations who have had a programs will achieve a satisfactory balance between unem-
;dgctorate has remained at about 25‘ percent over the  ployment and price stability, permitting achievement of the
; past several years. In the 1985 projections, this rate  Jong-term economic growth rate. (The projections assume
““ s, therefore, the same. - . a_4-percent _rate and a 3-percent annual
- ’ increase 1 the implicit price deflator for gross national
. product.) -
P $Ph. D."Scientists and Engineers in Private Industry, 1968-80, ' °
Bulletin 1648 (Bureau of Labor Statistics, 1970). .. $Sec appendix fof detailed explanation. .
) . ' \.\/
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The projections also assume that U.S. energy
requirements will be roughly in line with those pro-
gected by- the U.S. Department of the Interior in
U.S. Energy Through the Year 2000, December
1970. This means major reliance on oil imports to
close the energy supply-demand gap. However, cur-

tadment of oil supplies from the Mideast in late °

1973 raised questions regarding the use of imports
to close the supply-demand gap over the next few
years. It remains to be seen what 1 phcations higher

o1l prices may have for the long-\erm growth rate |

and for structural changes in the\ economy. The

Bureau 1s studying the cmployme\\( €ffects of alter-

native assumptions on energy; the results are ex-
pected 1o be available in late 1975. '
)

Factors affecting requirements

The earlier discussion indicated the basic param-
eters for projections of Ph. D.’s in this report.
However, several factors in specific occupations
affect the demand for Ph. D.’s. The two most im-
portant work activities of Ph. D.’s are teaching and
research and devetopment. AllhOugh teaching isdone
primarily by college and university faculty, R&D
activities .take place m different sectors of the econo-
my—colléges and umversmes pnvate 1ndustry, gov-
ernment, and nonprofit organizations. Some of the
specific factors that affeéct the demand for facyjty
Ph. D.’s and research Ph. D.'s ar?ﬁscussed in the
Tollowing paragraphs.

Faculty. In\cducational jnstitutions, doctorate hold-
ers teach and advise€Tudents; conduct fésearch; and
administer schools, departments, or programs.

In statistical terms, college and university demand
for Ph: D.’s is a function of the number of youhg
persons in the population, the proportion attending’
college, $upil-faculty ratios, and doctorate-faculty
ratios. The Office of Education’s projections of
total faeulty, which were used to develop the
doctorate-faculty ratios in this report, indicate tHat
pupil-teacher ratioswill continue to decline gradually.?

In 1972, about 57 pereent of all faculty members

a in 4-year coffeges and universities held a doctorate.
i If_present lrends continue, the proportion of faculty
aving doctorates by 1985 could be expected to rise
| to about 65 percent>-Based on trends between 1966 | [
and 1972, the comparable ratios for community |

"Duning the 1972:85 period covered by this study. the Office
of Education Pprojects that enroliment 1n institutions of, higher
education will increase by 5 6 percent. -

-The projections,

L 4

colleges would be 5 percent in 1972 and 9 percc'ntg

in 1985.

If 65 pércent of college and university faculty have
doctorates by 1985, projections in this report imply |
that about 71 percent of new hires m 4-year colleges
and universities a;'}d about 10 percent of new hires mn
communty colleges will have such degrees.?

Doctorate “hglders working in elementary and
secondary schogls“are primarily Ed. D.’s, although
the exact proportion of such workers is no{ known.
therefore, reflect trends for the
period 1957-72 in the proportion of doctorate hold-
ers to all teachers employed in elementary and
secondary schools.

Research and development. The key demand factor
for doctorate holders in sectors other than. educa-
tional nstitutions is R&D activity, which is largely
performed by ‘'scientists and engineers.

Two aspects are involved in estmating demand’
for Ph. D.’s in R&D: (1) The level of R&D actwvity
(dollars expended), and (2) the nature of R&D
agtivity (the mix"between research and development). |
Doctorate holders are more likely to do research
than development. The Ph. D. projections in.thi
report are consistent with the level of R&D activity
1mphed in the Bureau’s economic\projections to
1985. 7
Other facters. Most Ph. D.’s work in either teach-
ing or R&D positions. A rapidly growing number of
doctorate holders, however~work in jobs that prob-
ably could*be performed as well by non-Ph. D.’s.
Even when demand generally has been high, some
Ph. D.’s have: worked by choice in jobs that tradi-
tionally have not been held by Ph: D.’s; others, for”
personal. reasons, could only find such jobs. It 1s
likely that this type of nontraditional employment'
and. underemployment will continue. Empﬁoymcnt of
Ph. D.’s in these kinds of jobs does not represent
true demand for doctoral manpower, but it does
draw on the supply of Ph. D’s. These patterns
must be accounted for in projections of future de-
mand if the pjcture is to be complete. ’

=~

-

Projected requirements

Over the 1972-85 period, requirements for Ph.D.’s
are projected-to rise about 42 percent or 13% times -
as fast as total employment. By comparison, demand
for workers having 4 years or more of collegd is

#Sce alternative projections on page 13.
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Table 6. Projected requirements for Ph. D.’s, by emplayer, }985

Emol Requirements, Percent o‘ange,

neover 1985 197285
Altemployers ... | 474 900" 419
Educational institutions 312,060 323

Industry and business . 97,400 1008
Government . s 42,700 547
Nonprofit organzations . 22800 791
ROTE Detrts @47 0t 264 1 toals dut to roondmg, o

projected to rise by about 68 percent because of ex.
pected rapid increases 1n sales and managerial jobs~
areas not expected to have a significant demand for
Ph. D.’s, .

The projected rate of growth for Ph. D’ varies
samong different empldyers. Requirements for
Ph. D.s in educational institutions are ex ed to
Hicrease only percent; 1n government, almost 55
percent; in nonprofit organizations 79 percent; andin
industry and_business, 100 percent (table 6). As a
result of these differen; growth rates, ‘the distriby-
ton of Ph. D% by sector of the economy s ex-

pected to change over the 1972-85 period as follows:
Distnbubon of A {.'s,
. by emploger

C 1972 1985

( Totaho e 1000 1000
Educa*mnal institutions , ..... - 726 657
Industry and business . 15.0 25
Government .. e 85 90
Nonprofit organczations.. . 39 48
/

The projtctions‘. also show great variety in growth
rates by occ\ypation (tables 7 ang 8). )

-".Table 7. Projected requirements for Ph, D.'s, by field, 1985

sDemand for engineering Ph. D.’s s expected to
rise,to 59,100, an increase of more than 90 percent—
the largest relative increase* of all the fields. More
than three-fifths of these jobs in 1985 are projected
for industry~and business. Nearly another one-third
are"expected to be in educational instigaty

Demand for physicar science Ph. B.%s s
to increase by about 44 percent to 9l,70Q.
one-half-of the jobs are expected to be in iddys
and business, with another two-fifths in educational h

" institutions. !

Some variation exists for the two major subfields,
chemistry and physics. Demand for chemistry
Ph. D.’s s expected to grow to 50,000, nearly 41 ’
percent above 1972 Jevels. Nearly three-fifths o#mq
projected 1985 requirements are expected to be in
industry and busifess and almost onethird in ediica-
tional institutions. On the other hand,'nearly one-
half of the projected jobs for phrysics Ph. D.’s in
1985 are expected to be for work in educational
institutions and more than one-third in industry and
business, with demand for all Ph. D.¢s ip physics* -
rising by 30 pegcent to 29,400.

. Dema’xid; for life science Ph. D.’s is projected to
grow by 3 *percent 10 73,100. More than two-thirds

of tﬂ?s‘e' ’é}e expected to be employed by educational <«
institutions 1n 1985 )

Mathemiti¢s Ph. D. Tequirements are projected to
increase by nearly 59 percent to 19,800, with three-
fourths of ali mathematics doctoral degree holders
working for educational institutions.

Social science and psychology Ph. D. require-
ments are projected to rise by about 37 percent to
87,100. Three-fourths of the jobs for these workers
are expected to be in cducaitional.institutjons.

N
’

Field Employment, Requirements, Percent changs,
. : 1972 1985 197285
Al fields..... ... . ke s 334,600 \ 474500 41.9
Engineening and natural science. s s + 161,700 2{3,700 e 50.7
Engineenng...... . 31,000 e 59,100 %0 5+ .
Physical science ... - 63,800 91,700 438
Chemestry. ... .. . e 35,900 50,500 40.7. )
Physics..... .. ... s 22,600 29,400 N 30.0 .S 4
ﬁdesc»ence. e e e e 54,500 73,100 . 2
Mathematics. ... e e e — 12,400 19,800 - 593 -
Social science ang psychology . .. 63,800 87,100 365 i
Psychology. ... ... . 22,700 34,400 517 )
Arts and humanities . . G e , 38800 49,400 - T3 - ' !
Education .. ... ... . . —— 58,300 79,200 T ° 359 ,
Business and commerce . . <5400 N\ 6,300 182 — _— . ‘
Otherfields . ... . =~ o 6,700 . " 9,100 | 372 g

NOfE. Detaits may not 3dd 1o totats due to roundmg,

]

1




Table 8. Projected requirements for Ph. D.’s, by field and employer, 1985
. NN
s . Educational Industry and . Noaprofit .
b, 7 Freld . Total institutions. business Government organizations .
Number (1a thousand§) ,47\,\
RURES. .o ol et e | aTa g 3120 974 427 228 YA
Engineening and natural science .. .=, .. o 24317 1202 908 252 15
Engmeenng. .. . ... . .. L. _.% 591 180 35.6 35 20 -
Physical science . . B 917 370 440 83 25
Chemastry...... B 505 161 299 36 9 - '
Physics..... _... oo st v vt e atn vt ¢ e 294 A 137 106 36 1¢
Lifescence ... ... e 131 501 . 79 126 2.5
Mathematics... ... .o oot 198 154 33 : 8 .5 \ p
Socsa! scrence and psychology..... e 87.1 654 36 12.1 60
PSyCholORY .oveereee . o 344 202 1.0 9.7 35
Arts and bumantties........... .. ... 494 46.7 8 7 12
E48CONON e - e L 719.2 683 12 41 5.6-
Business and compretce....ao . e ... . |  §3 T 52 -° 7 ? - 2
Oher thelds ... .\, .. T 91 6.1 » 4 { 23 '
,\ ¢ , Percent distibution
L 1000 §5.7 . 205 90 48 ;
Engmeering and natural science ... .. O, 1000 493 373 104 31
Enginesnng......_.. ... ¢ e . .1 100D 305 ) 603 53 . 33 N
- Physicalscience........ .. .. ... .. 1000 403 480 90 27
emstry..... ... e e e ] 1000 319 592 . 71 18 .
BYSCS oo e e o e L 1000 46 8 362 122 48
Lescience . o 1000 685 o107 173 34
Mathematies ... . ... . .. w1000 76.2 ‘168 42 2.7 )
Socul science and psychology ... ... R S (11X ] 5.1 . 42 139 68
PSYCROIORY wee e e e «..] 1000 58.6 29 282 j 103
Artsand humansties ... . . ... .. et | 1000 94.6 16 13 25
Bducabion . e e T 1000 862 . 15 5.2 11 - e
Business and commerce ... ... reeeeeramsactans 100.0 82.8 - .ho 31 3L
~Other fields v e | 1000 Lt 812 31 43 253

NOTE. Oetais may set add Lo tobals dwe to rowndigs

‘ " Psychology Ph. D. requirements, which are ex-  are projected still to be in educational institutions.

, + pected to mcrease nearly 52 percent, will rise most Demand for doctora® holders in gl other fields
. rapidly in government where“more than one-four is projected to incrase by '37 percent to 9,100,
a < “of the Jobs 11985 are projected to be found. Grow- - About two-thirds of t probably will be needed
/ ing nearly as rapidly, psychology degree holders em- by edu gtTonal insttution\ One-fourth are expected
A ployed by educational institutions may constitute  to be working for nonprofit organizations.
! nearly three-fifths of the .1985 requirements, Owing to the variation in the projected growth
f . Demand for arts and humanities Ph. D.’s, nearly ° pdtes among individual fields, the distribution of . T
* all of whom are expected to be employed by educa- h. D.’s in 1985, by broad field, is expected to
tional institutions, is rprojected to increase by 27 . ange somewhat.from the distribution in 1972, as
_ percent to 49,400, own in the following tabulation: .
! Demand for education Ph. D.’s is expected to in- . ) Distrbution of PY. D.’s,
' trease by 36 percent to\79,200. Although require- . ' . bylleli ,
ments in industry and business and in nonprofit 1872 1985
organizations are projected to double and: triple, N
- respektively, nearly 9 of every 10 are expected to be Total,all fields......... ... . 100.0 1000 *
; . working for educational institutions. . Engineerng and ..
\ § : Dema usiness and commerce Ph. D.’s is s:calgllusacl'::lceen::&. eeenee e e . 483 513
I projected: to grow to 6,300, afi increase of only 18 psychology.. .. ... . . 19.1 184
\5 percent. Although industry’s demand for these s - égsc:‘t'g):"ma""ies-- {;g {g;
|- cxected © grow, oy about | of every 10)is ex.  HAN o L6 & 1
pected. to work for industrg and business’ Most Otherfields . ... ... . - 20 19
- ]2 .
\ . ¢ - ‘w i
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Table 9. Source of demand for Ph. D.’s, 1_97285

¥

St e ARk cseae e sansas o tmat———

Tota " Growth Replacemant
« Field demaarw - Tota b Educationd, Employment ”nm“:.n
- 7 . upgladmg £1pansion
All fields ‘ 187,4'99 ,300 30,300 109,500 [~ 47,100
Engineering and natural science, 100,100 82, \ 19,900 62,100 *18,100
ENQINERNNG .o ... e s et e erenes eeveeens oo 29,300 281 5,500 22,600
Physical science ........0 .. - 33,400 28,000 8900 19,100 400 .
Chemsstry ....... - . 14,800 14,600 7,100 1,500 200 -
PRYSICS utrssrens cuer wrmen comarar eunrec eeremsessmannen - .7,700 6,700 1,100 5,600 Lo,
LI SCIENCE .. o erseneneecserrscanassenesssnmeens +memas 27,600 18,600 3,400 15,200 | 9,000
Mathematies a e e e oe eeeemrimssene 10,000 7,400 2,100 5,300 ; 2,600
Soctal science and psychology cttettssam srasastnstssesss sertesn - 35,200 23,300 4,900 18,400 | 11,900
Psychology . 15,000 11,700 4,100 1.600 3,300
rts and hupamties . & 19,700 10,600 200 10,400 9,100
ucatiof . ! 26,800 20,900 4,000 16,900 5,900
Business and commerce : 2,000 1,000 300 500 1,000
Other fields 13,600 2,500 1,700 800 1,100

MOTE Details may not 344 to tatals doa to rowdung.
Job openings
S~

Job openings for Ph D.’s arc created by cither
occupatlonal growth or the nced to replace Ph. D.’s
who will retire, die, or otherwisc leave the labor
force. The projections m this report indicate a need

> for abouit 187,000 doctorate holders over the 1972-85
period, 150,000 for ‘growth and 47,000 for replace-
ments (table 9) . -

\Y

Openitigs resulting from growth are based on an
analysis of trends in the proportion of workers .in
each occupational field -holdipg a d\octorate. (See
appendx for-a dnscussiongf’t‘lse projection method.)
About four-fifths of thesé job “openings stem from
growth in the number of workers in each occupauon
The remainder result from the educational upgrading
of jobs and reflect the.projected 1972-85 increasé in
the propomon(of workers in -each field holdmg a
doctorate. \

Replacement needs are estimated by applymg an
average. annual sepgration rate to the projected
average annual employment between 1972 and 1985.
The separation rdte for Ph. D.’s, 0.89 percent,? was
computed as a part of this study. (See appendix.)

Growth and replacement needs also may‘be ex-
pressed as annual openings for Ph. D. workers.
Approximately 14,000 doctorate holders will be re-

quired on the average each year between 1972 and |

1985, of which one-fourth will replace Ph. D. work-

~ers whe ‘retire, die, or Ieave the labor force for .

other reasons.

"This rate 15 somewhat lower than comparable rates Tor/all

college and umversity teachers (2.68 percent) or for all physlicists -

(1.07 percent) because the age distributions of Ph. D.’s in both
1972 and 1985 are skewed toward workers under the age of 40.

v

Alternative projections

The job projections described earlier are based on
continuation of past trends and certain assumptions
about the ratio of Ph. D.’s to all workers for each
occupation in each majox economic sector, However,
many factors, including changmg wage differentials
and changing technology, could alter these patterns.
It is desirable to know; therefore, the effect of
changes in these ratios on manpowcr needs for
Ph.D.s.  © /

Alternative projections were develop or 4—year
college and university faculties, the sfctor of the
economy employing the -most Ph. D.’s. The basic

projéctions imply that about 7l\percem of annual,

faculty openings would be job openings for Ph.
D.’s. Thus, of the estimated 8,250 annual openings
for faculty over the, 1972-85 period, 5,900 would be
for Ph. D.’s. However, the proportion could rise if
greater numbers of doctorate workers were available
at lower relative salaries, and, consequently, colleges
and universities hired more Ph. D.’s. Increases of 5
percentage points to 76 percent and 10 percentage
points to 8} _percent would raise annual openings as
shown in ‘the followmg tabulation. Over the 13-year
period, job openings fégan additional 5,200 Ph. D.’s
on college and university faculties would result from
each 5-percentage point increase in the proportion of
new hires with a doctoral degree.

.

Percent of new hires Annual faculty Annual Ph. D,
with doctorates *© openings requirements
n 8250 - 5,900
76 8,250 - 6,300
8l 8,250 . 6,700

RS
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If 81 pereent of all rew faculty hires for colleges
and universities’ bel\kech 1972 and 1985 have doc-
torates, by 1985 thcl percentage of total faculty with
doctoral degrees wopld’nse to about 67\perccnl As
may be seen from 1lhq following tabulation, large
! inCreases in the pr0po?uon of new hnres with doc-
torates would produce small "Changes - in the per-
centage of the faculty with doctorates because the
ratio of annual opentngs to total faculty averages
.- " only 2 percent between 1972 and 1985. Even if 100
: percent of all ‘new 'h?res l{a\ic doctorates, the per-
centage of (otal faculty. with' doctorates would rise to

only 73 percent in 1985,

Percent of

al new - Percent of total faculty

hires with doctorates'(1972-85) with doctorates (1985)
' ) ; 65
81 Iy . 67
100 ' 13

03
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Increasing the proporuon of Ph. D.'s employed
by community colleges probably will not have muc
cffect either. The projections developed 1n this re

. port indicate that 10 percen. of the projected 11,000
annual new hires by junior colleges will have doc-
torates. For cach increase of 5 pereenlage points,
‘only 550 addmo\al doctoratey would be needed cach

N year. Thus, thesc institutions probaBly will hive huk

effect on the supply-demand balance ofePh. D.

Vv

. Supply oot

The supply estimates in this report are based on

‘. the U.S. Office of Education’s projections of doc-

_ ~torate degrees. Projections fer the first 5 years, by

field, ,are based primarily on enrollments for. ad-
vaneed degrees the previous fall and the proportion
of these enrollments that historically have resulted

‘ in doctorates.’® This method is valid since anyone

: who will earn a doctorate in the next 5 years prob-

ably is enrolled in graduate'school.!' Projections of

N Ph. D. degrees beyond 5 years are based on more

gencral demographic charactenstncs and assume. that

the percent of the age group getting a doctorate will

continue to increase,, but at a slower rate than in
the past. (

v« In the past, population growth, increased sources
of student finangial support, and other factors com-
bined"to product a rapidly growing number of new-
doctorate degree! r.ecipients each year. In the future,

19 This procedure Was first imitiated m 1971.
""Report on the CGS Doctorate Production Survey (Washihg-
ton: Council of Gradyate Schoots, May 3, 19;12).

N '
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' Table 10. Estimated supply of new Ph.Ds, 197285 -

Field Number | Percent -
All fields .. ... e« 1583,400 | 1000
“Engmeenng and natural science.... .. .. .. ... .l {224,400 | 385
Engineening..... ... ...t i | 50,300 86
Physical science ...« v v 7 oy 60,300 | 10.3
Chemistry..... .. . 4 .o .\ ... 25800 44
Phys1cs..... OOy O D I X 11} 34

Life science.. .0 92,200 158 7
Mathematlcs ... 21,600 37
Social science and psychology ..[101,800 } 17.5
Psychology..ccocce e vl 37,700 6.5
Arts and humanitees... . ...... we 1796001 136
Education .. .[148,800 | 255
Busindss and commerce.. 19,200 33
+ Other fields.... 9,700 1.7

HOTE Detads may not add to totais dve to rounding.
. \

even though the school age population will not con-
tinue to grow at past rates, the impact of rising
educauonal aspirations, as measured by the trend of
ing prog:ruons of the college age population who

complete ¢ollege and attend graduate school, ‘indi-
cates a 3-percent annual increase in the number of
new doctorates between 1972 and 1985. ’

Not all/new Ph. D. recipients, however, enter the
U.S. labor force. Some foreign nationals return to

work overseas. On the other hand, some persons
»whio earn Phy D"s overseas (or who originally wer#
tra ned in. the U.S. and returned to their homelands) -
may immigrate. Estimates of the first groupkswere
subtracted, and of the second jgroup were added to

3

eir homelands and some U.S. citizens choose to .

the Office of Educatio ojections, After these ad-
justments, about $80,000 %g, D.’s would be seeking -
_to enter "the U.S. labor force between 1972. and

N . .

Table 11. supply and demand, 1985

(in thousands) PN
. New supply, | Openings,
Field 197285 | 197285 | Difference
Al frelds..... .oorervereenn | 5834 187.4 3%0 .
Engineering and natural science.. 2244 100.1 1243 /
Engineering ............ eeeereresesereeeres 503 293 210
Physical science 603 34 269
Chemistry.... 258 148 110
Bhysics ....... 199 ‘17 122
Life science....... 922 276 646 .
Mathematics... 216 100 ¢f 116
Socsal science and psychology 1018 3H2 66.6
Psychology. ... 317 150 221
_ Arts and humanmes 796 - 19.7 599,
- Education .. . 1488 . 2638 1220 ~
Business and commerce 192 2.0 17.2
Other fields.... s e s vr ot 9.7 36 6.1
NoT.L Details may not 344 to totals due to rounding °
- ; L4
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187,000, The available supply ot new Ph. D.’s dur-"

]

»

1985._ About 70 percent of them will have earried
degrees during that period (table 10).

Based on these projections, nearly two-fifths of
ne'v doctoral workers over the 1972-85 period would
be in engineering and natural science; one-fourthuin
education; one-sixth in social science and psychology; -
one-cighth 1n arts and humanities; and siall pro-

portions in basiness and commerce and other ficlds.

\
. .

Supply-Pemund Balance

. . ~ . .
According to the projections of requirements pre-

4 -~

580,000 persons. Therefore, if pnzebt tre‘nds co'ntinue

in patterns of use of Ph: D.’s relative to other work-
ers and in the proportion ersons obtaining doc- .
toral degrees, by 1985 more than twice as many
Ph. D.’s would be available {or work o P D.-Aype_
jobsgss there are jobs (table 11). '

The gap between the prospective supply and re-
quirements for nevilPh. D.’s varjes by field. For

’\gxample, in physics, the-supply wpqld'be about half

sented earlier, job openings for_dgctoral degree

workers between 1972 and 1985 would tota

ing the same period, however, is estimated at about
N ———————— et

4gain more than requirements while in mathen‘mticS,
6n£y,about one~eighth more. In contrasg,~proj¢$ted' .
supply may be twice as high in life science or social
science and psychglogy; 3 times in arts and humani-
ties; 4%2 times in education; and 8% timles in busi-
ness and commerce. However, jp. mary\cases the
magnitude 'of numerical diffe ¢ncgs is more note-
worthy.

~
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Chapter Ill. Implications

For many years, society seemed to have an Jnsati-
able demand for new doctoral degree holders. Be-
ginning in the mid-1960’s, however, obsegvers began.
cautioning that perhaps the sibuatipn would change .12
This report supports the conclusions reached by
those anticipating a changing supply-de rela-

@

and doctorate degree salaries. For example, between
1967-68 and 1972-73, salary offers to new physi

gradua® increased by about 16 percent for“those
with the. bachelor’s degree;. for lhoge/woith the

Ph. D., the increase was about 14 percent. For

- mathematics. graduates, -comparable figures were 14

tionship in the 1970’s through the mid-1980’s. ven

under the most extreme alternative-projections, sup-
ply w0uldmgreatly exceed demand. This chapter
focuses ‘on some of the implications of the imbalance
.in this relationship and of the groups priman:ly
affected: (Dindividuals, (2) universities, (3) other
employers, and (4) society. .

Individyals. Even with the oversupply projected, jt

percent and 20 petcent. -

~
’ 4
.

Universities. For universfties, the availability of
funds to support graduate tudents is @ major factor
underlying the Ph. D. manpower sftuati

the peak academic year of .1967-68,

about 51,000 gradpate students held

ported fellowships or traineeships, ma

of study. By the 1972-73 academic year, t

is unlikejy thakcunemployment of Ph. D.’s Wt 0 - students funded in this manner had

high relative “to ather groups in the labor force. In-
" stead, underemployment—defined as employment in
a job requiring led skill than the worker hzbls ac-
* quired—with its inhdfent job dissatisfaction, may be
widespread. )
.« When persons with more education take jobs.pre-

bumping—a chain reaction felt most on the low

\\*viously held by individuals with less education,

LY

Aruitoxt provided by Eic:

end—is set off through the economy from the highest

) kevel. In the future;._.\‘vo,rkers without a college degree °

will have less chance than in the past of advancing
to professional positions and to higher level posi-
tions in sales, managerial, and same clerical and
service octupations. Competition for entry jobs may

" - be limited and few jobs may be available.

As a result, salary differentials paid to Ph. D.
holders may narrow, although preliminary evidence
is mixgd. For the years 1967-68 through 1972-73,
inforrigtion from the - College Placément Council’s

" survey of salary offers to new degree recipients shows
no clear trend toward either widening or, narrowing
of, the differentials between bachelor’s degree salaries

'?Allan M. Cartter, “‘A New Look at the Supply of College
Teachers," Engatipnal Record, Vol. 44, Summer 1965; Allan
M. Cartter,* **Scientific Manpowcg3 for 1970-1985.* Science, 172,
Apr. 9! 1971; Dael Wolfe and Charles V. Kidd,- “The Future
Market for Ph. D.'s," Science, 172, Aug. 27, 1971; and the
Carnegic '‘Commission™s College Graduates and Jobs (New York:
McGraw-Hili, 1923). ‘

fewer+than 25,000. By early 1974, the estj
6,600 for the 1974-75 academic year, mostl
I year of graduate educatiod. .

Between 1974 and~ 1978, a similar drop’ is, ex-
pected ‘in thé' number of graduate students sup-
ported by the current G.I. Bill, eveyp though the
number incredsed 6 percent from fiscal. 1972 to fiscal
1973. However, because fewer persons have been
discharged since 1970 and because veterans fave
only 10 years in which to use their educational bene-
fits, a turning poin%radua’enrollments may
occur in the late 1970s or early 1980’s. .

The effect of this situation on Ph. D. training and
employment in colleges and universities is difficult
to predict.- On one hand, ‘if government funds for®.

graduate education do not become more readily avail- )

able, universities may find it economically inefficient
lo operate as many doctoral programs as at present,
Neighboring institutions may copsolidate duplicate
programs and eliminate others with limited appeél.
On the other hand, the overall cffect of Federal
support on graduate enrollments is notclearly known.
Possibly, students may obtain funds from other
sources, such as employment or family, and redu
tions in enrollment could be slight. Some student3;
ho'wevcr, may decide not to go on to graduate

~school as the marginal advantage of having,a dogc-

16

aduates

graduate

toral degree declines. New batcalaureate %
may decide that the incoge “Tost_while in
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school is greater than thefpossible additional jifetime
earnings witlba doctoratd. \ ;

Doctoral study programs mag neéd “to be re-
structured.. With about one-half of' all .Rh. Ds
teaching ‘in i:lassrooms, more emphaéi‘swmay be given
to developing teaching skills. Ag prescgi','mf’url’y all
doetorates are research oriented with r&g;ively few

"doctoral candidates pursuing the Docfo;;:,of Arts
degree. \ ) R

>

.

in hiring and advancement practices. They also may
find they ‘must be selective in hiring Ph. D='s:for
wgﬁ other than what has traditronally%ee?dpna by
PRT D.’s lest morale problems develop. Job dissatis-
faction may increase among workers at all levels if

educational’ rt;quirements get upgraded ‘w’ithouv co-, is for (K lic .
B incident upgrading of job responsibiities. Emplayers, se;ve alsl Z basis for t ¢ po ll)cymakers and p‘lanners.
. * " therefore, may have to consider, ways to restructure ~ WRO Will be cancerned with these problems. i
. jobs to make use of Ph. D.’s. S L "3Some researchers behieve that the classical price system re.@®
- Employers may be encouraged to I“estruc{urejobs action to manpower surpluses has already bc_gun in the Ph D,
. . | duff, ials d \ f / bet Ph. D - labor“market. Fréeman sand Breneman. for example, estimate
. if salary d erer}‘lla $ do narow between Ph. P35 it relatve starting* salaries of Ph D. scientists and engincers
and other college graduates. Relatively lower Ph. D. feil during the 1969.73 period. They feet that a continuation of > .
salaries might make it more attractive to hire in- this trend’ woyld reestabligh’gauilibrium between Ph. D. supply
creased numbers of Ph.'D:’.13 ' ., " and demand. See Richard eman and David W. Breneman,
o ‘ o i Forecasting the Ph. D. br Market: Pitfallsfor Policy, Tech-
" Society, Finally, society—the Nation“must evaluate *** nical Report No. Two ashington  Natsonal ‘Board on Grad-
and weigh the purpose of graduate education against  “alc Education, Apnil 1974). i
h ional priorities. bef deciding hd h 1A comprehensive discussion of this ss contained tn Grad- o
Other na“.ona priorities, ore deci mg 01\:’ myc uate Edupition; Purposes, Problems, and Potential, Technical K
to spend in support of graduate gducauon. A Report No. One (Washington National Board on Graduate ‘f
the relationship between national input for gradyate  Education, November 1972). ‘ . o \
'
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Other employers. ‘Employefs may be more®selective )

ducation and.
h®

”

,the supply of ;;nd demand for
D.’s must be determined. Duiting the 1950’5 and
ly 1960's, when #he’ Nation faced a shortage of .
toral manpower, supportswas forthcoming. Now
en an oversupply of doctoral -manpower is per-
" ceived, should support for graduat® education be cut
" back? .
gBé‘fore the Nationr can decide these questions, it
must determine what happens*if the continued rapid -
growth of the manpower pool of Ph. D.’s is actively o
! discouraged. Will trained manpower be available to
carry on the prbg;ess of this Nation? Will Ph. D.’s
be trained in fields and specialties needed? What if 3
national emergency requires manpower that is not
available? R
_This report has attem

’

-

provide data that can,
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, Data sources

- .
\

. .

The Doctorate Records Files of the National -
Academy of Sciences provided most of the data for
_ the 1972 employment estimate. These records, which
bqgm with 1920, have sbecome progressively more
detailed with the passage of time. Information is

" supplied by all ‘doctoral candidates in all fields

shortly before graduation. Also helpful was Careers
of Ph. D.’s, Academic Versus Nonacademic (NAS
Publication 1377). :

To augment these data, other sources of informa-
tion were used. Principal among these were two
National Science Foundation Reports, American
+"'Sciencé Manpower/ 1970 (NSF %1-45), and Scientists
and Engineers from Abroad, 1962-64 (NSF 67-3).

Variables used to project requirements levels are
from the Bureau’s economic model for 1985 ag pub:
lished in the Monthly Labor, Review, December
1973, Vol. 96, No. 12, repnnted as ThkUS Econ-
omy in 1985: A Summary of BLS Projections, lBulle-

tin 1809 (1974). Addmonal independent variables

were ‘taken from the U.S. Office of Education pro-

Statistical methods

Data Sources and Statistical Méfhods, ,

. | .
* Insight. into the, prpportion of ‘faculty members
having the doctora

-secondary sphools Jumor colleges, or 4-year colleges,
and universities was gamed from two Office of
Education ‘studies, both titled Numbers dnd Chgrac-
tegistics of Employees of Institutions of Higher Edu-
cation—for 1966 and 1967. Alan E. Bayer’s College
and University Faculty: A Statistical Description and
Teaching Faculty in Academe: 1972-73 helped to
further delineate the facuity information.

- Estimated new, supply of doctorate holders for the
1972-85 period was based on the Office of Educa-
tion’s 1973 doctoral ¢degree projections by field. For
the first 5 years of this period, the Office of Edu-*
cation relates its projections directly to enrollments
for advanced “fegrees the previous fall. For the
second half of the period, projections ate related to
more general demographic cljaracteristics.

~_4—',

-]
A. Current employment, 1972 : ’

f ! * 'S H
For purposes of this study, it has been assumed

¢

Q.

>

jections of earned’ degrees and faculty size. that Ph. D.’s employed in 1972 ebrned: doctorates
1 I
- \
Table A-l. Current employment of Ph. D.'s, 192 ~ 7 |
(in thousands) . ~ . v
Gross Losses to Losses from Additions Employment
' . 3 L doctorates foreign deathsand from of doctorate
. . Feeld o awarded, employers, | .retirements, immigration holders,
* R N 19%2.72 193272 193272 (het), 1972
' . . « 193272
AU II0S e o s o« e | 3901 S R 3346
Engineening and natural science...p... ' Iz}l o153 190 . - 8.6
ENgINeering...o wuewcecssss oo ccree 28 38 . 3
Physicab science ... 70.1 53 12 61
Chdmnstry ....... 39.9 20 42 22
{ Physics...... . N 24, 13 23 39
, Life science ... » . .66. 0 64 - “6.6 14
 Matfematics .. . e speeeres 4o 139 “ 8 <y 14 8
Soc?’mehce and psychology 75.0 - 47 T8 o 13
sychBlogy 25.7 8 27 6
and AUMANIES e cecre cameonsass 4.9 19 48 6
Education ... . - 68.0 26 . 1.2 )
Business and’commerce : : 6.3 5 56 2
OthErfields. v . ce cosssmpuescsscscnsiminirsssssssassia =+ o 85 14 , 8 3
« NOTE: Detaits may not 2dd to totals due to roundimng. R - *Fewesthan SCpersons .
A 18 )
o$ N N

L

and working in elementary andge
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between 1932 and 1972. Thus, a 30-year old doc- , Justification for using reports of ‘‘first post "
torate _gec'ipient in 19 be 70 y r§ old in  doctoral employer™ data to represent lifetime career X
1972. 7 7 patterns is found in the N%tional Research Council’s p
The Doctorate ecords Files provided data fo,  (NRC) second report on a ollaw-up study of 10,000 '
estimates of tie fofal number of doctorates awarded doctorate holders from the cldsses of 1935, 1940,
‘by'ﬁeld‘. Persops involved in post doctoral study or 1945, 1950, 1955, and 1960.5 NRD found thaf one-
training in | and 1972 were considered employed half of the Ph. D.’s spént their caree in~ac\ademic, -
in’col®ges aHd universities. From these gross figures, employment and one-fourth in nonaq%rcic émp&oy-
estimates-Were subtracted of new doctorates who leave ment. The remaining ‘one-fourth were ided about
this cofintry” to; work for- foreign employers.or to equally between those—who switched from academic. *
rehiNQ o their. hatrve dands. For the years 1958 o nonacademic jobs and. those who switched in the i
th 1972, fhese data are available from the 6pposite direction. S
. Dostorate Records Files. Estimates of these Josses After the total number of separations had n .
for ¢arfiey’years were dev n the basis of the deducted, an age distribution remained foy tlrose
repofied trend (table Arl), < . employed in 1972 {table A-2). Based on this age
due \to:dgat is, retiremen » and other fac- array and l-year specific age group male separation
tors  were eﬁ%gal ulated in 5Aear specific age rates, an annual averfe separation rate of 0.8185- !
gr ¢ he cahorts wer¢ advanced in S-year . percent for docterate holders during the 1932-72 =,
periods through the 41~.¥iars. Sinee several researcheré period was computed. V
have noted that the working life/ patterns of female .
Ph. D.’s closely/resemble the career patterns of their B. @quirements, 1985 . B
1
« ;}:l;hﬁ?z ‘ fa[es2 were uSeii for In order to have some basis for projecting trends
A final adju ' was made for net immigration and patterns of Ph. D._workers, em_p}oymentpa}[erns
of persons with doctorates from foreign universities. were developed for ihe 6 prec;edmg years—1966,
A National Science Foundation (NSF) report on 1967, 1968, 1969, 1970, and 197..The mf:[hod’used
foreign scientists and engineers was the basis of was exa.c;lry the same as explained earlier for the
« these estimates 3. g 197gﬂgsu.mate. Ho“{ever’, because employer data were
No adjustments -, _ made for unemployment not tavailable until 1957 and because more new
since such data are avz:able for doctorate holders doctorates are include.d i the computed aYcrage at
for only 2 years, 1970 and 197] ¢ R ‘ the: ‘end th the period than at any of its other ,
Information on_employer and primary work activi- ' POINLS esm};;[es .f?r” .1966 are lfss. rleha.blc itgl;an
ty .~ new doc[ozz}[e recipients is available from the _those for.19[ bi T:_‘; time serles,™ intluding 1972,
Doctorate R¢Zords Files beginning i 1957, Since  SSdowrin table A-3. b
about 70 percent of the doctorates employed in 1972 The .great.est pun?bers of Ph. D.’s are em.plo.yed by
received degrees after 1960, a distribution of-activity f:ducauonahnsmutlons—a t?roac! .C{aSSlflca[lon'fnclud- "
by employer based on data for this group is 3 good ° 8 4-year colleges and universities, community col- /
Lo . leges, and elementary -and secondary schools. .To
indication of the characteristics of the whole group. . [ d d in these three ar it
.+ Averages which were computed by field for the 15- project future demand in ) cas, it was
it . . . Co first necessary to break them out of the time series
year period became the basis for dlsmbutmg‘ the . iles distinguish
1872 Ph. D. pool among the several employer estxma‘t‘es. The Doctora'te R.e.co?s Fi esu istinguis .
" types and primary work activities. Fhe-final distri- onl‘y colleges and ugwersxln.es .andf elemcntal:y
butions compaged favorably with the 1970 NSF fmd seconc.iary s.choFd,s.. sttsxbunons oraHPl‘l.D. s
lNational .Register. in educaugpal !ns,munon.s were based on estjmates
’ in two Office of Education reports. & Alan Bayer’s
, } study provided a basis for developing commum'g
_'See, for example, John K. Folger, Helen §. Astin, .and college estimates, 7
Alan E. Bayer, Human Resources and Higher ‘Education (New* -
' ’ . York: Russell Sage Foundation,.J970), bp 288-94, $Careers of Ph. D.’ Academic Versus Nonacademic, Pyb|;-
?Tomorrow’s Manpower Needs, Supplement 4, Bullctig 1606 cation 1577 (Nationa] Academy of Sciences, 1968). .
(Bureau of Labor Statistics,-1974). “Numben and Chancm‘-h}ics of Employees of Institutions of '
3 Scientists and Engineers from Abroad, 1962-64, NSF 67.3 Sigher Education, 1966 and' 1967 edutions (U.S. Departmerit of
4 (National Science Foundation, 1967) - ¢alth, Education, and Welfare, Office of Education).
Ny Unemploymént Rates and Employment Characteristics for 7‘Alan E. Bayer, Colle;e and University Faculty: A Statisti
Scientists and Engineers, 1971, NSF 72.307 (National Science Description, Vol. 5, No 5, (Washington: Amernican Council on _
Foundlation, 1972). : Education, 1970). / . X .
. N 3
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TableA-2. Estimated age distrbution of Ph.D.'s, 1972 .

Age group Number Pescent:
. . (in thousands) !
- 236 ® 100.0
25 e e o 179 - 556
3544 e eecinan caras e 912 28.2
4554..... 327 101
5564 o 16 54
(TR L LI m— - 22 l N | /e
LA .
1 These ratios were converted to numerical estirhates *

. ang applied to faculty data from the Office of Edu-
cation to produce ratios of Ph. D.’s to total faculty.
From. these ratios, which were projected to 1985,
numerical estimates were developed. Subsequently,

. these estimates were used as controls for the prdjcc—
tions by field of Ph. D.’sin educational institutions.
The “‘time series’’ observafions became the basis
for developing trend lines and projections in each
field for cach employer. Generally,“the independent
Yariablcs were “employment requirements projections
developed in the Bureau’s basic projection mddel
for 1985 and published~in The U.S. Economy
1985, BLS Bulletin .1809. For example, Ph. D.’s

id engineering arfd natural seience were related td
LS projections of engineers and sclentists, by field

-~ ’and industry. Other Ph. D.’s in industry, govern-®

.ment, and nonprofit JOrganizalions were related to

total workers in closely related occupational groups,
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Table A-4. Percent distribution of Ph. D.’s employed by .
educational institutions, 1966-72
Totatmall | 4yearcolieges | Commu Elementary
Year educational and ity and
mstitubions | unwersities colleges | secondary -
‘ schools
1966 . w..w 1000 926 . 16 58
1961.... cureee 1000 920 18 62 .
1968.0uw. | 1000 7 915 19 .| 6T
1969.... ceveee 1000 909 | 20 11
1970...... wee 1000 . 00 24 16
A9 1000 - 901 7 29 11 -
1972, ... 1000 © 898 33 6.9

2 ’ .
Projections of Ph._ D.’s in colleges and universities
were tied to degree projections’ for all levels in the
same field and were controlled by the previously
projected total faculty estimates. The repultant numeri-
cal estifates were aggreg®red. ) ,
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C. Openings, 1972-85 -

Prf)jc‘ctcd. openifigs during the 1972-85 period arise
from two components, growth and replacements.
Growth was determined by subtracting 1972 employ-
ment from 1985 projected requircments:

1985 requuemenls%.-....................... e e e s e e e 474,800 X

1972 employment.. e reeeenes e « 334,600
1972.85 growth. ceceueet e 140,300
1972.85 annual 2¥e1age BrOW e rs o wo o mummsssseese = .. 10380

. e.g., social sciehce was related /té social scientists. .
- . ® . . . . .
C , . The second component of opcn’mgs—replaocmcn%
T‘able A-3. Estimated emplgyment of Ph. D.’s, by fleld,.lgfi,&72_ ne Sis—was estimated for the 1972-85 period in’ the
& {in thousands) . same manner as earlier for’ the 1932-72 petiod A
o Field 1966 | 196711968 J-1369 1970 | 1971 } 1972 1989 .age distribution was computed, algngywilh a,
. - — 1988 angual average scparation rate of 0.5733, per-
. Allfics..... 1974|2148 {2346 | 257.1 | 280.2 | 298.0 {3346 ge scp 2 Yper-,
. } cent (tabl®A-S). Py AR
Engi\:eeﬁng‘and B IV A A T inge replacement neéds usually are computed on
t ME:"::‘:::;““ ﬂg 117‘3 li 2 g.l 251 70| 31. an average cmployment figure or time period mid-
Physical ° RE / ‘ point estimate, the 1972 and 1985 annual average .
¥
« science, ... 420 |'453 | 489 527 | 561 )°58 547638 separation rates were averaged to produce an esti- <
s | Chemistry....| 26.8 | 27 | 297 316] 322 331} 359 - v’
i PhysICS.e | 124 | 135 1481 1621 194 20.6| 226 . . . e
‘ : -Life sience...... 381 | 368 | 397 | 433 466 490} 545 )
!i e Socm‘s‘m\actc:nd 66 74| 83} alj102] 111} 124 Table A-5... Estimatéd age distribution of Ph.D.'s, 198 .
T’ psychology...me.. | 39.4 425 | 46.2 | 507 .548 576 | 638 N RN
TR Peychology. | 133 | 145 | 158 | 173 188} 201} 227 Agegroup - Numbet Peffenl
‘ > Ads and® v . . (in thousands)
. humanti ) 1 18, e
: manties... ... | 287 | 245 26.7 14290 | 31.2 3397 388 .
o Education | 312 | 341 | 376 | 415 | 465 504, 583 Total..... e 1000
-BI_xsinessand ° ) ! ' 1173 8.7
L commetce.e | 265 | 28| 33] 361 421 451 34 G202 ‘ 430
4. -Other fields.. e | 40 | 44° 451 521 55{ 61 67. .a‘ - 51091; . 231
:: ’ . T ' 33 ” 71 -
b - NOTE Dtats may not 5dd |ot&¥ltoconﬂdmt T 100. 2l
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“\)4 (;: - . . 20 ! -
’EMC “, - ¢ @ Sty
e - , . A 5 . .




y - ) ¢ . -, o

Table &6 Estmated supply efmew Ph D.'s, 1972:85 ~ mated separation rate’ - of 0.8962 pcrocnt for the A e
(in ghousands) S - 1972-85 period. ® Thus: »' . ..
~US Offce 1972.85 MdpOInt EMPIOYMENL .. v s e o e = 404,750 ° ‘ ,
of Educstion 1972 85 midpownt annual avetage i -
R pro;uected Lossesh® | Additions | Estimated sezpavatuon tate ... ¢ eeeees eee o vore . 0:8962 percent
Field degrees, foreigh from supply, ,{31885 annual averageseparahons eereeersemrsaemnen 3,600 .
. 197273 to employers |immigration 1985 - ' e
'/ 1984 85 2 _ D. Supply Estimates . ! C
Ainelds®” | 6091 387 130 583 4 S
Engintenng and - . , The supply cstlmatts a(z based on the Office of |
natual science .. | 2336 194, - 10.2 2244 Education’s projections of ‘earned doctorates devel- '
g:xmeellmg | 539 3 40 3 03 *  oped iNf1973.9 Based on hisigrical data from the ;
sycsif:ce_ M s18 TR 13 603 Doctoral¢ Records Files, the projected number of N
Chemustry.. 244 12, 2.6 258 - new doctorate holders who are expected to leave | ;
“ N Physics....... 16.3 1.0 46 19.9 he United States to work for foreign-employets was - y
: “Lifesgience . | 1002 6| o162 o] o fiold have boen added” «
Matpematics ... | 22.0 seld .10 216 subtracted. Increments, by lield, have been adce ,
. Social science and "“ﬁ-"‘f : ) . - to represent immigration of doctorat¢ holders fr6m g ’ﬁ
. Psgc":':"iﬂ o~ ’%9 *?g ! *f;". ‘101'3 foreign universities. The distribution of immigrants
Arts :,y,d olom--y s ¥ for 1972-85, was assumed to be the same as for
i ¥
. Y hdmanities........ 824 34 7 196 - 1932-72 (table A-6). .,
 Education ........ | ' 1545 58 1| 188 4 '
*  Businessand ’ 'For a further discussion &f scpuauon rates, sec Tomor- ,
.commerce.......... | * 20.6 46 - 2 L 192 . row’s Manpower Needs, N
Otherfieids ... } 111, 18 A j ¢ 97g "Projections of Educational Statistics to 1982-83, 973 Edr o
iD tion (US Depdrtment of Hesith, Education, and ’/elfarc, +
\UTE: Dty 34 ot dus s toutdet Office of Education). Projections for 1983-84 and 1984-85 are

N &
-~ T , z : - -" from unpublished matena® made avadablc by the Office of §
Education. . 1
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