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P
'ifnotadicd changn occutmrth.n.xtton y‘cuinthctur/ﬁtc

- nhtionshipo among college-age cohort sizes, rates of collage-going cnd
ratios of doctoral faculty to students, tha nid-‘1980'l' and nid-190'l will

/
see precipitous, but probably temporary, dec_l s in the dqnnd or new

Ph.D. faculty. Without the implemantation of’policies designed to offset
such cal fluctuations, the evolution of the academic age tcmtui-c
will mgftor the Kfstory of changes in the .mﬁm c‘ttl. and will
have sericus consequances for academic researc achifig. ~ It is 1in |
both thd national interest and the interest o _ institutions to
assure a moderate but steady flow of young doctorat.c 8¢

the national level, we recommend that steps.be y immediately to hy the
gromdvotkfora.‘!unior SchohrsPrograathatml ﬁointoeffectinthe
m:ld-1980's. This program should be- ulf—li.quida Ang, in the sense that it -
should provide no more research positions than ¢an be turned:into teaching

o 'pcsit:lons after the denographic troughs have been passed. On the institu-
,_,,“tional lcvel1 we recommend that: ear},y rctireéntmm be, :l.nttodgé/ed tql_ o

fic projected changea in age strucun'e and /zeach:lng dqnnd At both levels,
in order for these progrms to be’ smooth 9&0graphic.ally-generated flyctu-

‘ations in the hiring of young doctotal sc‘holars, the timing of implesenta-.
' tian should pe an important considerat:l.fn in the plann:l.ng process. :l.n:l.s S <

pot.t spells but these tecomendations ‘'in more deta.il and outlises the conse-

" quences, in terns of faculty demogtaphy and prog:ran costs, of ‘these and
’altemat:lve pr°81'ans

- .
. ) . -

iolars into acadui:, )
" and the initiatives for suitable progrm should come/from both lcvela On
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I. Iatroduction ' o o |
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The B‘sby Boom of the late 1940's and early 1950's is now producing ‘2}
and will coutinue to produce important changes.in Amarican sociaty.-
Equally important, but less dramatic, is the decline in population growth
rates that followed the Boom. The U.S. educational establistment re-
sponded with smazing flextbility to the Baby Boom. Faculty ware found
u'h:lfher education began producing its own labor supply at a more and
more rapid rate: Paculty hiring was such that by 1976, over half of U.S.
doctoral faculty had-bees hired during the preceding fifteen years.

The nechsnius that allowed U.S. h:l.gher education to respond so suc-
ceufully to grovth are not the same as those necessary to respond to the
.1ow1ng or end of grovth in the ecadeu:lc sector. In a time of rapid growth .
the definition of prtorities seems a less pregsing problem because evpn less
favored slternat:l.ves can grow. if at a slower rate, than more favored ones.

As growth slows. 4t becones more and more evident that adn:lnistrction in-

. volves the allocation of. scarce resources. The battle for resources in edu-
cation can easily desenerete into a wvar of all agaiast all: public against -
private, men against mn. young against old, sc:lentists against humanists.” |
Yet the strength of U.S. higher education is.unlikely to be enhanced by vic-

TN DA, WL

FESGEICH W] EX TP WS F SR

tors;.of any side in any of tb&se bsttles. The strength of U.S. higher edu-
cation is its diversity m& -dts ability to change. |
'l'he qnesti | that we examine in this _report is how to: maintain’a steady
flow of higPly qualified youyger scholars into research and schol&rship vhen
denograph:lcally -driven market “forces would result :I.n a very small scadenic
dmnd ‘for such scholars. We feel that such steady 1n£-10w of younger scholars
“ “is important for the vitality of T.S. higher edncat:lon, and e8pecia11y for
- _theé ability of U.S. science to maintain its internationally pte—eninent place.
-“ Older faculty msy well‘be better teschers and expositers of research findings.
,Yomg investigators may make some "nfgtakes” and follow more vrong ‘leads,/but
they also br:l.ng enthusiasm and energy to ‘their pursuit of knowledge. They are
inportant to older faculty, as well. As mentees, they are valued collabora-
tor-, bring:lng a s:lnsleness of purpose that often becones attenuated as, with
-increasing repntat:lan, older investigators find that ‘they must devoto more”
" time to adll:l.nistration asd public service. ' - "
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¥ " . In the absence of programs directed towsrd insufing s stesdy flow of
young investigators, we are likely to see the Bady Bust reflected in an
exaggersted way in the demend for new faculty in academia. From its
"peak.in 1980 to its trough in 1986, new hiring of doctorstes will fall
by over 50Z. This mgsus that unless-doctorate mpp'ly drops very rapidly
indesd, a very small proportion of néw doctoratu can cxpoct to get aca-
demic jobs. Anduouldnmt thourht:ouorkfunyinanyme? The
1980's will probably m a decline h real academic saiartes, as well as
employment opportunities. Nrthernore, the chances of obtaining tenure, .
even for those who obtain academic empldyment, will be lowsr than they were
. in the 1960's and 1970's. ‘This will mesn. that a Ph.D. ia the 1980"s will °
have to be more qualified than his 1960's cbmce:put to obtain employment
~and tenure. There m¥y well be cmid(rable bitterness resulting from justi--
fiably adverse intergeneratfonal conpar}aou 'Who are they to Judge?"
the young will be te-pted to say: "’l'hey got the best jobs when the bgsl:l '
jobswereeuytoget. We have to be twice as good as theyve:e to obtain
even ‘an assistant prafenorship . A.lthongh it bas often been said that acsa-
denic colleginlity is a uyt.h it may. not even be that by the end of the 1980'3.
 Acadenta will have changed, tod, in the age :truct;xre of the allocation
of work. Curtently, young faculty spend reht:lvely more of their time in re-
search than do older faculty. As faculty age, more time 1is 'spent 1n adminisg- '
.tration and aervice. _ If the amount of faculty time devoted ‘to teach:l.ng and r¢-
search is to remain constant, more older faculty will have to devote e tite
" to these activ:l.ties as academic age increases. There will be many fewer_.juﬁibr
faculty to lightem the teaching burden of senior faculty. It is possible that
3 _ Junior faculty night,siﬂply be required to teach more courses. ' Research, which
would become a residual activity, would shrink even more. The process by which
ba.s:l.c .research is translated into scientific advance is not well undershood
éowever, an academic enterprise in which half as many young faculty did twice
mchtepchingcouldnothelpbut resnltinacmiderab‘ymllermtof
- research, with considerable consequence for U.S. ocience. . .
_ A final justification for our focus on ach:lev:lng a steady flomof young
faculty :I.s the screening function of junior faculty poeitions The lifetime
y of-a new Ph.D. is a vexy difficult thing to forecast. Every

-

.

E KC oduc::l

wll Toxt Provided by ERIC




. "
Sy .
dmrtltnt chairman and persomnel c.o-l:t« may have a view about the
best predictors of crutivc and hltm stholarship, but such prediction
is certainly not pcrtoc:, Hhcn fewver and fewer people hired, the
predictors chosen are likely to become more and more e. The
young Ph.D. who has two published articles in additio his thesis is
lihly to be choocn over the young Ph.D. who has an interesting area of re-
search vi:h a longer gestation pgriod. "H'iltlk..“. after all, are much more
i costly wher tley can be spread over fewer people. But, in fact, the research
" with the longer gestation period may be more productive in the long run. The
bias toward vapidly productive research that’ 1s likely to become evident in
the 1980's may not be bast forgproducing either faculty that are good colleagues
for on; another or faculty th;,u-c good remrchara over a long period of time.
Basic research is conducted, in large par: by a sull number of doctorate-p\ﬂo-
ducing universities. Programs are needed that 9111 allow them to take some
"long shots" in the hiring of young achohra. 'l'he larger the Pool, the more
likely that the bec: scholars will be fouud in 1:. In fact, to the extent that
. good research results from the existence of a ctitical mass" of scholars, it
&Mﬂewﬁm potnat; mw ofgoW!tho“nrs“vm‘”be “Targer,
the hrger the pool. -
The progran thnt we propose foeuses on a narrow- popuhtion——junior faculty
and new Ph.D.'s in the approximately one hundred leading doctoral—grantins
.stitutions in the country. In patticular. ve, are concerned about faculty in
'the sciences because these are the ﬂeldl where youth seems espec:la].ly important
to creativ:l.ty. and creativity seeas go 1.||portant to a reasonable rate of gro— _
duct‘ion of basic resesrch. A snbstant:l.al dmgraphically-genua:ed decline
in academic hiring of doctoral lcient:l.fic faculty would result in 2 "lost gener-
ation” of talented oc:lentif:l.c unpower. The non-academic sector may step into
the gap and ome £ more pm:lmt prdducet of important basic research. But )
it would be impossible, for one or maybe two decades, for .the un:l.versit:lu to
fulfill their role as the "hone of science.” A'decade 1s long encugh tifiis
many ulcntod tcientiata in basic remrch and too short to completely : 5
tbt&:lnstitutioul structure in which universities are now responsible for :be
production of much buic research in this country. ) LT
In this report, we propou a Junior Scholar: Progrm (JSP). which sat="
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isfies two objoctiv:a. Pirsc, 1tlin.urol that a dnﬁnl level of academic
(i.e., teaching or JSP) jobs will be svailable to each cohort of naw Ph.D.'s.
Second, it is designed so that those who participate in the JSP can eventually
be absorbed into jobs as tsaching faculty. The program thus assures gener-
ational continuity in academia while at the same time it temporarily decouples
the demand for junior scholars from the demand for teaching faculty.. We also
discuss briefly other altem;ivu. such as early ret:lrantnt and a program of
.ubcid:lud sabbaticals which cgn achieve the same lével of nev hiring.

The problem of arguing for the JSP is that we propou a future progran
for a group for which oversupply seems imminent. At the dame time, we vant
academia to continue to be sensitive to market signals. We do not want our
program of support for Junior Schdlars to go the way of the farm program——where
the subsidy program blends into the institutional wallpaper, as though it ‘had
ahuys been there and would always continue to be. The timing of the program
18 crucial. It should be there when needed and should disappear when demo-
graphic forces would ‘tndicate a return to a noml level of demnd for . .young
faculty. :

" It now seems evident that the low rate of change in enrollments genetatod

Ay 2D W it
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by the Baby Bust 1r.l.11 continue vell ‘into the 1990'3. We ‘propose here a self-
liquidating Jun:lor Scholars Progran for the 1980's. If the country settles '
down to a "steady state” of zero population.growth, the scientific manpower
policy questions of the.1990's will be much harder. We shall have to ask
whether we wish to establish academic positions for Jun8oT scholars who can
probably never be absorbed into teaching p&sitions, given current facuity/
student ratios. Alternatively, we may want to encourage early retirement of
the faculty bulge that resulted frion hiring in the 1960'3,30 that some steady
level of faculty hiting my be achieved more rapidly ‘than 41f. demographic
forces simply wufﬁd themselves out.

- 'In the following sections, ve shall first outline the baseline project:lans

of demand for faculty in a demograpliic model. These are projections of future
demand in the absence of policy intervention. We shall then duél:lbe the timing
and magnitude of a Junior Scholar Program that will partially offset the
:yclial-flnetnations in faculty delnnd Pmlly, we' ahall discuss alter-
native - programs that mdght achieve the same results, but a_t higher cost.,
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Our baselifie simualtion of the age and size of faculty presents a picture
of faculty in the 1990's that looks very different from that of faculty today.
The number of faculty under age 40 will have declined by over 40%. The total
nuzber of faculty 4n 1990 will be 1.5 lower than it was fifteen years earlier
This will have occurred in a system that prior to 1980 was accustomed to grow-
ing at 2% per ysar. Young faculty will have half as many younger collesgues
md:uny wore of those colleagues will leave academic employment before at-
taining tenure. ) .

It is difficult to imagine the sociological structure of faculty in the

- 1990°s. With fewer jqb openings, mobility of faculty would be much lower.
Whether faculty will feel devoted to their institution or §rapped in it depend:

“4n part on the ability of institutions to adjust to the demographic picture
fe,t 1tunl'iomc¢aocyt6roco¢niuthat there are things that go on in aca-~
demia that should not be tied to demographic change. It would be a mistake to

', cut back research because th-r:vcr’ fewer students to teach. One can ima-

’”

- L e - .o .
A description of the simulation model which generated the estimates of Ph.D.

gine a vicious downward cycle where students choose not to go to graduate

search because there are fewer students to work with them and where undergradu-
ates are discouraged when they find themselves taught by a disillusioned geron-
'txr;cy. It is already clear that the nn-bet of Ph.D.'s 1is retpon'sive to the
job market. The power and excitement genarated by the growth of acsadesia in
the late 1950's and early 1960's should not have to collapse like a house of
cards. _ ' ' ) )

Our baseline model 1s essentially a demographic one, similar in spirit . :
to that of Allan Cartter (3). There is a given faculty/student ratio and a
,glven ratio of doctoral to total faculty. Thus, demand for doctoral faculty
depends on the numbers of studmtswbo'go to four year colleges or univer—- .
sities. New hiring depends on the number of retitnmuindthechmgein‘
enrollments. FPigure 1 shows the change in the number of 18-year-olds from

faculty size is' found in Techmical Report No. & of this Project. All the
l Tecimical Reports of the Project are described briefly in Appendix B.

v
.s . . R S

it Sk /\



”~
-

1976 co 2000 buod oy 12 c\.,,. r-zs Projections of muh:ton. vhich o Sl
peared 1n 1977." Blaghe #N oy through 1976, Thereafter, projections
are used. The 1973 (priv’ ‘\x» census Projections sre shown in part to ailow
for comparison with aftv?¥’ \ srojectiots of faculty demand, which used
the 1973 series, and 440 *° Y jystrats the fairly large extest of over-esti- .
sation of the number of v“h\.. ,.u- olds predicted by the census for the
pears in which birthy vwé \t yot kno"d. Demogrsshicslly-based estimates
>f demand can only be ~ ‘”\ ss tha pFojections on kjeh they are based. )
Vs can see that N "’\., of aighteen year olds increases to 1979.
[t then docnnoc‘éuj, lW \uh cha 18Tgest drop occurring in 1984, 'nnro
e small incresses 1y W yor of eifhteen year 01ds wnt1l 1989, but then
he size of the cobory M "N\yy and re®eins low at least until 1993, whén,
hpcnd{ng on which seyiMN ™ palisve, it either continues to decline ia
iize for thres mors PtV G\rtu 11I) Or it picks up immadiately.
To go from the ag W\ ot Yhe eightesm ysar old cohort to the number of
mrollments requires N t\w about the porportion of a cohort that goes
o high school, the p oM\, tpac contlaves on ‘oo a foup-year institution;
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nd continuation rate, faf \!. -gro],l.d in cougl Ve have siwply adopeﬂ

arctter's mt:lm -

-
~> -

mwl N m,.,ﬁicbls‘oﬂstﬂﬂu to “_&tm-
inr-oumiu,u.w hm.z” We then sasume that the

xtudn:uuouwhv’\o,..ﬁchtsozofmucﬂtyhoudxm
mmmunmﬂquww._ammmzog
un:é-'.muavq’“m. 3.. horiupawlsss-m«ymc'_
aculty demand under \ #* Neions. The first 1s thet Series III 1s followed.’
be second is that thy M;"\,,,.,p-oxd cobort atsys coustant afcer 1995, which
smmmmwﬁi‘&hﬂxmﬂhﬁmtof&w Ve project new
octotatcfamItyWApo;bmtioun Demgnd for new faculty does
otdcp‘ndonmow"\ 1:;1'°Manchentuofctmuon
nd retirement for jms* ¥ _uior £sculty, snd on the temure ratio, which _ .
Tahles presenting \p# #°% 4 i 1syed 1n the graphe sre found in dppendix A.
) ve, Ya nOte thst the average amnusl changs -
mmdm&a1Mm1%7mzxm
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determines the numb of faculty that are‘q.posed to the different attrition ‘
.rates. Ve assutie ﬁgat attrition rates rige until 1986 and decliné thereaé:::.
Attrition rates for tegured faculty rise from .5% to 1%, and then decline
" to .5% in 1994. Attrition’ rates for Junior faculty rise from'4% to 13% and’
) i ~ then decline back to 42 in 1994 The series-for attrition rates is shown in .
' “Figure 4. | ‘ 5
R . The tenure ratio depends on two things.‘ the number of new hires in re-
| cent years and the time that it takes Juniar faculty to attain tenure. The
longer it takes junior faculty to become tenured, .the higher the chance that
they will leave academia because of—the force of attrition. Far more im=-
| ‘“‘rran: than the. time -to tenure, however, is the new hiring series.,.fzgm,e:
.+ 1980 to 1985 new doctoral hiring declines by 473. This results in~a5rise
_in the tenure ratio, even though the time to tenure riges as enrollments de-
cline. The tenure ratio. riaes from 702 in 1976 vto, 82% 4n. 1986 and then stays
',quite high until the’ late 1990'3. The path of the tenure ratio over, time is
shown in Figure 5 As a result of the same forces, the proportion of the
faculty under forty,shown in,rigure 6, falls from 442 in 1976 to 231 in 1995
. when it begins to rise again. R .-
"Finally, our- model takes into account the change in the laws affecting
'mandatory retirement for tenured faculty. The median age at retirement rises
, from 66.3 years in 1976 to 69;1 Years in 1§81 and stays constant at that 1eve1 s
thereafter. This change has a relatively small impact on new hiring in the :
1980's~because a relatively small proportion of facylty are in their 60" .'-
" The impact will be much greater in the 1990 's when 192 of doctorate faculty
_ will be over age 60, as compared to 6% in 1976 The age distribution of
' total doctoral faculty for selected years is shown in Table' 1. oo )
~ Before prOceeding to discuss policies that can lessen the effect of demo-' |
‘graphic change on new doctoral hiring, it is worthndiscussing qualitatively
-the assumptions that underlie the. nodel, and the sensitivity of the results
B to’ thése assumptions.. We have tried to be pessimistic in our assumptions.
In particular, we have assumed that even in the face of an oversupply of Ph.D,'s,
faculty/student ratios will not rise and that the share of doctorateB in total -
| faculty will remain constant. This assumption was 1 made in’ part because of a '
[:R\f: somewhat surprising result found by the ACE Higher Education Pane1(2) that dOC'

* :
A ddacucsion of the chance 4n +4ma ¢4 Famrra and ~h~a At Aren +ma wmawvlbat Anemdd
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a

| : - <590 '$60  $65
1976 1- 1 0.063 3.612 0.75~ ®.860 0.936 0.986 1.090 1
2 | 0.9863 9 9.612* 9.754 " 9.860 9.936 °9.986 ‘1:099 |
i ' Zl‘ . ‘ , B . . . . N 'r
1981 -1 .| §%067 | 9.533 9.686° 0.824 0.92« 9.986 1.099 |
oo, T2 1 0,067 D.833 9.686 ,5.824 0.924 .0.986. 1.099 |
1986 1 | 0.042 _ 9.417. 0.589 9.749 0.888 0.878 '1.999.|
- 2 1 .0.92 9.417, 92.589 o.£~9 7.888 .0.978 1.099 |
1990 1 | 92:059 9.3847--9.546 9.71% 9.862  0.97«  1.999 |
2 | 0.959 - 9.38¢ 0.546 9.714 0.862 0.97« 1.000°F%
. b : L : B - :
1995° 1 | 9.0k 7.231 9.3+1 9.463 9.632 0.810 -'0.95¢ 1.999 |
2] 9.044 ©9.231  0.341 9.463 9:632. §.812 9.95+ .1.509 |
. l- o ] . . Lo, . . . ‘ - ' - e W I
2009~ 1 | 9.192. 0.353 - 9,453 9.549 0.660 0.809.-9.9¥9 1.009 |
2 | 0.06& 7.285 9.389 9.495 9.620 ‘9.786 9.93 1.009 |
B I - - e . . T [
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torates were about 50% of faculty in four-year institutions of higher educatiou.

and thit most departments d1d not wish to increase the share of doctoratés
in their total faculty. . Our guess 1s that this reflects a bi-modal dis-

. tribution in which research—oriented-dpfversities_have almost @ll their fac-

- ulty with doctorates, and are satisfiej with this state of -affairs, and
teaching-oriented institutions have a considerably smaller share of doctor-
ates, and are also satisfied “The share of doctorates in tqtal faculty could
change if the enrollment declines in the 1980's resulted in the closing of re-
latively more teachingroriented institutions than research—oriented institu—
tions. In this report, however, we are looking at higher education at the
aggregate.level and it seems unlikely that such selective attrition will have
a large effect on the share of doctorates in total_faculty.

The facultylstudent ratio could also rise 1f the demand for faculty 1s
responsive to changes in real faculty salaries., After rising in the f§60's,
real faculty salaries fell in the early 19‘? s and have remained fairly con-
stant since. "If they fall in the 1980'k, the result could be a rising faculty/
.8tudent ratio. On the other hand, real costs of other educational .inputs, such

 as energy, will probably rise, so that if institutional budgets do not increase

we may simply observe a relatively smaller share of budgets being spent on
faculty. 1f faculty/student ratios rise, however, the new hiring picture would
Je considerably brighter. ) IR - . :
Finally, although we present quantitative estimates of the magnitude of
enrollment’ change and adjustment of ‘doctoral teaching staff to such’ change,

« it is the qualitative aspect of these magnitudes that has dictated the types

of policy that we propose.. In particular, we doubt that faculty Hemand will
“respond fully to every change in demographically generated demand. Nor do‘we
feel that adjustment is-totally controlled by demography. Wage adjustment may
also~become impbrtant. There are lags everywhere in.the.structure of decision

B &

making in higher ‘education, which may well result in higher valleys ‘and lower
peaks even if no counter-cyclical policy 1is pursued. In addition, prophets of
gloom in academic labor markets hope never to see their prophecies realized, and
usually they aren't. However, given the way that academic markets have re- -

' - sponded to demographic change in the past, our baseline projections are the best

.that,we can make of what will happen in the absence of counter-cyclical policy.

..

Here and elsewhere in this report we use the term counter-cyclical to describe

Donciﬂﬂ whaao adm 4 +m ommamtlhh Jrmmmrme mob d mom T Vet o
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Bebavechoaenaatheobjectivoofourpropoaedprogranthemintme

of a rmonable levelofhimgofnadoctorateaintotheacadaic sector.
By "reuonabl:e" we mean that only enough junior scholar positiocns should. be oo
-'created to e-p;l.oythoae'ho can eventually be absorbed into teaching poait:l.ons
in academia. We take &s "giﬂn" the’ptdaant level of post-doctoral reseatch

eupport These positions are in addition to those poat-doctoral positions
currentlyfnnded Thevaythattheprogrnvouldmkvouldbetoptovide‘ o
research employment to new Ph.D.'s dudﬁ the denog:aphicallybgenerated troughs '
naeadenichiﬂng end then to feed thoaejuniotacholars backinto teaching

jobs when acadeaic h:lt:lng picked up. We pnaent eatimtea of the nagn:ltude .
and coat of three programs which'differ, first, in the em:ollnent baseline .
that s used toeat:lnate the demand for new faculty, and, second, in the level~

of academic demand for new Ph.D.'s which is to be maintained.. wealsop:esen:,
as a contrast, the Atkinson-Baratz proggan, which :Lnspired our more "finely ‘

" tuned" programs. The programs are the following

1. CBE7000 Program' This uses the census based enrollment estimates, and
denandfornewaD. aisnaintainedat7500 through1990andat7000to

" the year 2000. ™

&

2. '28G5900 Program: This assumes zero enrollnent grovth in the 1§90's"
Ph.D. demand is. maintained at 7,500 in the 1980's. and at 5,900 in the 1990'3.
'I.'he 5,900 level allows the program to liquidate :I.tae]f by the year 2000.

3. ZEG7000 Program. This progtam is the same as ZEG5900 except . that new
Ph.D. demand is maintained at 7,000 during the 1999'3. “as a result, the pro-
gram cannot be liquidated by the year 2000. ° - a —_ .

4. A-B Program. This program, similar to that suggested by Richard Atkinson
and Mor'ton Baratz, provides 1,000 f:l.ve-year poat-.doctoral fellwah:* beginning

in 1979 and continuing through 1995..

Three counter-cyclical Jun:l.or scholar prograns

In general, all three program work in a a:l.m:l.lar manner. . Instead of im-
mediately reee:lving teaching appo:l.ntments, new Ph.D.’ 8 are given Junior Scholar
Fellowships. The number and duration of -the fellowships is determined so that

1
. .



total placements of new Ph,D.'s remie at some pre-determined level. The
lev is determined in such a vay that all fellows (less normal attrition)
can 1ve teaching appoint-ents during the next five years (with the ex- .
ception of ZEG7000 Program, where the level of demand during the 1990's is -
mintaihedat.?ooe, as opposed to 7,700 during the 1980's, sothattheprogran
will liquidate itself fortly after the- year 2000)...»»
" Figure 7 d:l.sp'lays ‘the paths of new hiring and of total Ph.D. placalents

"given the census—based enrollment estimates and a program that sustains
‘tatal new. Ph.D. placements at 7,500. A feeling for the order of magnitude of

. this Program can be obtained from a comparison with postdoctoral plans of new
doctorates in" 1977. Excluding professional schools, 9, 517 new doctorat:es planned
immediate .anployuent in an educational institution and an additional 5,119 planned
to pursue postdoctoral study. We expect that educational enploymenb of new Ph. D.'
w:l.ll peak at close to 11,000 in 1980, but by 1985 this figure will have fallen to
5,700. During its countercyclical implementation in 1984-87, the CBE7500 program

"".would increase from 300 junior scholars in 1984 to 3,769 junior scholars in 1986.
In its final year, 1987, there would be 2,262 junior scholars, all of whom could
be absorbed when academic hiring rises back to around 10,000 in 1988.

Unfortunately, the high lewel Lf demand will probably not last, and the

. JSP must be re-implemented in 1990 witlyl 650 junior scholars who would receive

- three and faur year fellowships. In order to maintain demand for new Ph.D.'

’ during the trough of 1991-92 and the slow pick-up before 1996, it 1s necessary to
make a choice between having more Jjunior 'scholars with shorter-term fellowships
and feeding them back into teachi ore-rapidly, or g:lv:l.ng the same number of
scholars longer-~term fellowships hiring more Ph.D.'s d:lrectly into academia.
For purposes of illustration, we have chosen a program that implies the first
alternative. It has the ‘expositional edvantege of being simple to present. It
also has the administrative advantage or being easier to "tune" in the sense that
the number of short-term fellowships 'cané/oje adjusted relatively rapidly to per-
ceived changes in demand. The second aIternative should be ser:lously considered,
however, because: it may well be preferable on career and organizational grounds.
Longer fellowships may result in young scholars looking more favorably on re-

- search that has a longer gestation period. of Icourse, it would also give the

°
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| I _mmhtV~A¢W trtckncofd"ofpublicuiou Having
L chosen to examine,tft ‘“\‘t alterostive, however, we find that the program would -
- be.:mpukn1%5\.,14m1v-¢1m=olsooo.chour. vhen 1o new
4 mn.cmldhy.*di\\bot,‘chiﬂspﬂid&n (Atthill’ozl.ntthccncirede-
b " mand for new Ph.D k‘ﬂl\mﬁv £1lled by ex-junior lchohn) Nev demand
A viupickupm:vl" Years Of ‘the 1990'a, snd all junior scholars would
mmuwolw\mwzooo Purther, nowjuniorschohravouﬁ
be appointed afte, fagb '
o ‘The Census-bypAd #*Nyyuces ive what we-feel are somevhat optimistic pro-
-~ Jections for the yMb¢%.\t cpsidress mot yet boxm, who will be in the 18-21 year-. '
' old cohort by 199, ‘ﬂ" lero enrollNent growth (ZEC) assumption is that births
remain at their pyss’ M\ 14 and 40 0ot plck up. During the 1980's the JSPp
is idenﬁcql'to thpf v"d\ the censid-bised estimates. For the 1990's, we pre-
sent two differenmy frd‘\,, zzcsﬁm 1iquidates itself by the year 2000 but in ]
order to do so révﬂ'v’ \ag placesfuts of new doctorates fall to as low as 5900.
ZEG7000 maintains sV "\ e) placements close to 7000 but, given the level of
acadenic demand, aft ¥y ;. sfte’ td year 2000. Placesents under each pro-
gram are shown in ﬁmﬂ 8 and 9, Tespectively. At its largest, ZEG7000 in-
. volves close to 1] (W0 \oms, while ZBG5900 lves less than half as many:
The reason that bqyt b‘ \m gre gmaller ‘it cbeir ﬂax:l.nnn than CBE7000 is that a
_ lower level of %1, ﬂ’a\d for "Ph.D-'s i being pr_ojecteq. - .

-

| . The Atkinson-Barat, 337 \n
. . - This plan, ag d*%¢ \ed by Morton Baratz in a recelt 1ssue of Academe.
(June, 1978) and avt*lw g to RichsTd Atkinsonm, Director of the Natioml :

Science Foundation vyt prmde . ' oL ‘
1000 :wa \h professﬂ'ah:lps and at least as new
' postdn‘étﬂ;“\ fe11owshiP8, The professorships be

award, Eive yearf» renewsble for five more, to -
tingviﬁvd tholgrs wih© would devote 8ll their time to
schol,aﬁ‘l‘i \!.k- ¢gheir Surrent teaching positions would be
£111,4 by \101- scholats, all eligible for permanent ten-
ure a‘ 2P% \\4 of a probationary period. The post-doctorsl

fell sk pight be 38signed to research institutes or

centg»'ﬂ- d also receive initial five-year appointments,
\-P‘ud \ called upoR tO teach as well as carry‘on scbol- .

arshyp* ’\\ , Juo® 1978, p. 0.) ‘ 4
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Ve present a variation of this plan," in which 1,000 new positions of

five year duration are created. 4n part to illustrate the importance of.
' u-é t

o th: effectiveneu of these sorts ‘of progrm We begin ‘the A-B

program in 1979. The effect on doctorate phcenents shown. in Pigure 0. - .
. It 1s clear/ that, more often than not, the-. progran would be pro-cyclical.

It would cteate additional jobs in the" early 1980's, when dhund for new
be close to ita peak - After the’ first five years. it would
have practically no effect, since for every i 000 scholars ltaken into the
progran, # ,000 minus attrition fron the program would be released into the

.doctorate

' narﬁet. ,z'l'he program could be improved by postponing its :lnplenentation until

"the nid-{'BO's. *er the initial inpabt, however, it would have very little
effect. " The argunent for it is etronger ‘on intellectual g'ounds than on the
grounds of its effectiveness as a manpower progran, it frees young scholars

~to devpte their time primrily to research. Jenior Scholar Programs also g
serve th:ls purpose but are more finely tuned to mnpower needs, as well. '
¥ '

'Detaila and’ Choices Related to. I_nglementation of the Counterczclical Proggam

In Section III,we have been concerned primarily with the magnitude of the *
Jnnior Scholar Prograns In the appendix tables that correspond to the-

' figures, possible term structures of awards are. shown We assumed that no- °

award should be for less than two years or for more than four. The term
structures can be altered, Just 80 long as the totals come out the same.
"We have avoided the prickly questions of who ~should " get the awards. It %m

~ in all fields. -

~be argued that a steady flow of young researchers 1s more important to the )

vitality of the sciences. especially ‘the natural sciences, than to the hnmani

'ties and arts.»_ The ‘calculations above are for Ph.D.'s in all fields; were it
decided to have Junior Scholar Programs in only selected .fields, the total size _
of the- program could be smaller and still achieve the desired outcome in those '
fields. Our feeling, E:s that_ a continuons_ age structure is inportant ‘
. There is a clear- need for more research to forecast the demand for new .
doctoral faculty on a field-hy-f'leld basis. Changes 4n enrollnent demand, for
example, my oot have an impact on all fields at the same@ime or of the _same

L 'nagnitude. Such research Ais hest done in careful consnltation with, for example,

'S . . . ; - . .
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: profcnlionnl organizationo in the 1nd1v1&ua1 fioldl. The actual selection
vof 1ndtv1duala for the Juniot Scholar Fellauthips conld be carried out
' through a national competition judged by panels of experts within each field.
. A further questian relates to the 1npt;tutiona1 allocation of the‘avards.
.Our view 1is that they should be limited to, say, 100 reaaardh—oriented insti-
ff;~tutiona The | critical mass" argum the establiphnant of such a pro-
: vgram 1s\defeated if the scholara e spread too thinly. Further this is quite
frankly ‘a -program to preserve the quality of research in U S. highér educatious .
. and hishrquality research occurs primarily at research—oriented institutigns BN i
_ 'Even uhen.the exdent of the progran is lindted to 100 inatitutiona, the size .
" of all three programs is such that tt'is quite likely ‘that an efficient way of
o implementing the pﬁpgram wouhﬂ’ﬁe to Iimit it to particular fields 1n particulat
= institutions. The justification for. this sort of limitation is again that of

- - creating & critical mass of talented young scholars.' ;
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- IV, Altornativc Progm It' t ibuld Achieve Sinilar Mouor Objectim .

_ In thia Report. vo rcco-und the Junior Scholar Progran prinarily becauae-

it seems the linplut and most direct way to achievo the objective of -obtaining
. a ateady flow of young Ph.D.'s into academic joba. There are, however, other
ways of achieving the sanme objective nore indiroctly and, as discussed below,
at greater cost, Two emplea of such policieo dre early retirement and a S
program of goverment-ﬁnded sabbaticals. Both create vacaneties that can be
£12led by young scholara and botl‘perhapa have the advantage over the Junior
Scholar ‘Program that they can be incorporated within existing inatitutional
atructurea. o , >

. Junior schoiara, however, are cheap. We would expect that they would be

- paid salaries equivalent to assistant professors. Sabbaticals and early re- -
tirenent ‘Tequire the "buying off" of staff whose conpensation is relatively
high, in .addition to paying the young scholar o . ' .

B Earlz retirement. This option has been discuaaed extensively by Jenny (4)
and Patton, et al (5), and we shall not discusa it at great length here. We
estimate. that in 1986, about 22.5 thousand doctoral faculty will be over the
age of 60. This eptimte results from our assumption of'a "mild response" to_
... the ex&nsion of, the age of mndatory retirement. We assume that the median .
age of fétirement rises fron 66.3 years in 1976 to- 69.1 yeara in 1982. '.I.'hi:a
mans that over half the eligible doctoral faculty cont:l.nue to retire before

age 70. . Were there to be a marked increaae in the. vate of inflationm, which .

e e

-

SUCTAPEN SO

" would erode retirement benefits, 1t iright be the case that fewer people
than we estimate would ‘:etire before age 70. Were . thia the case, early ,
retirenent mig‘ht be’ needed in addition to a JSP aimply to- offset the decline
;in new hiring that’ will result fro:n ‘the change in the age of nandatory retire- '_
%ln:l!t_.'.: In either case,’ what ‘early retirenent would do. is to ree places =
o sooner - Given' the new I.egialation a.ffecting mandatory xet ement, ﬁever, .
it 1s not clear that enough faculty members could be comvinced to retire
early. Thtp in addition to its expenae, early retirement lacks the relia-— |
. bility of ﬂ.m:l.ng that makes the JSP attractive and, unless carefully :l.mple-
. nented nay encourage more productive faculty to retire early while less::
| , productive faculty renain until the age of mandatory retirement

>

ETY ‘_




"pvnmt-fp . luvo mtmding of tho luvu co dfo phased o
_attritidn ‘snd growth of enrollments in the institutions allowed for £he
téaching employment of t.hayounger saculq-ubm.. Aga:l.n the. tining-nd
'-lgnitudc of.uchaprogﬂnhshaunbythcmﬂmu :lhﬂguru!or” . .
~thtJSP ro:on-ple, mderall the programs, 12 132 scbohr-yurs ofub-
mdummmmmpamdmum:onss._mum
m as the total number of;cholar-yuu provided undnr :MJSP. .
‘f‘l‘hcrearetvoaomofobjec‘:tiouuo_h”"' _ st .
on leave would typically be more. experienced t.h’an jun:lor nchohu. 1r. would
._be nore expensive to pick uwp their uhriea thlm the sah:r:l.es of{nul’h.l). s.
'Second. it would have to be policed, in the sense that the government would
_have to be mmd ‘that the leaves it was prw:ld:l.ng were in uldit::lon to the .
;‘Eﬁer of leaves that would ordinarily have been given by the institution and
~that )the aﬂd:ltional young faculq:y were .being h:l.red. Since J.t. :l.%d:l.fficult to
‘say. ho'uny young fa\:nlty any one institution would hire undex’ normal, -circom—
stances, the connept of add:l.timlqoung faénl’l:y!.s norwaﬂ-defﬁlel I.urCher. I
‘siace meny 1nst1tutions 3o not grant‘babba&cal leaves 8s 2 "r:!.ght: but
ratﬁi: as. a' privﬂ.ege, anH”nany Wtutions do’ nothve a re.gukr cabbaw
\Ieave poI:I.cy at all 1t won].dbe bard to assure- ’the adnin:lst:er:l.ng agency" th-at o e
hmagivenmde::hep:ogrmweéeane:addiuoncomr:ha:woumhave .
"béen given otha:wise (;mm problems, however, have been encom:ered with - PO
other energency mpmr ptogrm nﬂd have not p;eventled their iqlenen‘tatiom .
Itmbeatgnedinfmrofthepmgrmthatiteonldeuilybemput '
“into place within the existing institutional structuré. Further,’ :I.naginative
‘use of such leaves u:l:ght encourage university—:l.nduauy e:dnnge;ln sone f:l.elds }
'mdthnamoomgehigherntesofvolmuryactﬁ.tion e ':"_.;-"
N Am:iononcbe.rms.orsmmrrm. Ih’evars:lonoftheJmior T
Scho.hr Progm that we have discussed enviaages the appoim:lant of jun:l.or L .g
¥ J‘n :o mtially full—tine :eaearch positious, alﬂ:ough so-e :lnvolvenen: o
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V. Costs of the Juter Scholar rograms and of Alterpative Programs
Ve shall assume that jumior’ scholars are’ paltl couponuuon equivalent
to that of sssistant professors of comparsble experience. The AAUP esti-
mates this figure for a faculty upcr under age 30 at $15,80Q0 (1).
 cost of the Junior Scholar Program, thea, depends on the number 'of avards
and tboi.r tern structure. The tera structure of :hc different programs is
presented in Tables A-5 through A-3 in Appendix A The sanual cost, in .
1977 dolhu, 1s given in Table 2 undexr the u-llption of no° real salary ino-
c:-mtover t:ho,unuuunder r.hcusup:tcnofuzzruluhryw
!otuchymthatmindividmu,tnthlprom | ) a
- Table anhontoulmdmugomlcomoftheprogrm ‘l'ha |
average cost of all. thres programs hthelQOO'ap $31.95 willton, or 12.69
~:-,_.;n111:lon with the 22 conpmat:t.on :I.ncruu In the 1990"s, .the m.gg
; costs for all the progrm ‘are higher. CBE7000 costs $133.:8 million with no
. real silary incresse and $136.7 miliion with a 2% fncresse. 'The corresponding
costs for ZEG5900 are 49. 3 mi1116n aud 50.2 million, and for ZEGFS00 are 138.7
.md1lion and 142.1 uﬁm, mpecuvd,y., A feeling for the .order of, magiitude -
- of thue coats can be gim by co-paring t:ha to buic teua:ch upenditure |
”*:o: univert:[tiu andmuegea n 1976, vhich vas 3526 nmm “The h:gest

mllest. progral would be equal to 8! of basic relenrch expenditﬁ‘es by colleges
and universities in 976. - - c | s

. ro compare tbese costs» to those of ea:ly ret:lrenent or of -soverment-fmde& _J '

, ubbaticals reqn:l.res careful speciﬂc‘ation of the’ altermtim, vh:lch in the. ﬁ&ﬁ& g .

 case ofeaﬂyretireneht, hasbeendoneby.l'enny (-4 )andbyl’atton et al (5)
”Au-plem-puof.uytomke the cost caleulations, however, ‘can be pre- -

:.;"'.,gn:'ed; Early retirehen? is attractive beca:he it frees up salaty :I.inea, of -qx;e

__.,e:pensive older profusors that?:h tharbe -used to pay less elpeno:lve younger

profeuon “"Yor nﬁp}a,;conﬁder Py full profesaor vllo 13 recdvi.ng a ulary

‘ of$25.000, fvhichhepays S!‘j‘ﬁuaretimtfmdudthemﬁersi:ypm

| mmmmammﬁwmm &pm 10 o gxzrems case,
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+ . Table 31 ’L‘;E“‘“ o '
Average Azonal Costs (1n millicns of dollare).
| nummw ' 2% compensation incresse
CE7000  ZG 5900 . ZEG7300 CBE7000 | IB000 ) zmsoo
L3 M2 - a2 wIT w3 27
1338 9.3 189 1%.T soz 21
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:luthonn tomanmpooiuonurlynnmccouoeemmuy

until the usual age of nt:lr-nt. while the institution contimsed paying
hummmmgiumtodnnum fund, from which he would re-
cc&nwtuacmmt-lhnlvhnhmmm:ntm%
The resulting uhry .muo! $23,750 could finance about '1.3 assistant . °

professors per yur 19.. gross Wﬁu (nhry pIu mu:n- s
- tiomal m eonertbution) vas $18, 170 per PTE. This example 13 extreps;, T
houm bouuu there mld be no' financial incentive for the faculty member .

" tont:l.u-rly. ﬁthtotbothnd :I.fhcmtobcpudmofu.uhry Dy
mmlyt&i:-mt,mrmltmmmnq}dhmlyﬂlwm N
year, and 1/5 of an FIE sssistant yrofntoreouub- financed with this amount. Y
'uuny. alternstively, it can be calculatéd that in order to hire half an FIE
assistant profcuor per year, the most that the early retiree could be paid
'-‘muhsuofhhprmuhry uSlb“S.Itmtbcr.ﬂued,hw- .
ever, mcmuﬁnlmnsinacucvdmfydumgthmnofmlyum-
' ment.. It should be noted that the older the faculty in.a particular fostitution
cepndthcmohighlypudthezu. tmunmmumtprofmor-, the -
_'mnumwmiynmmu:onmwwuouuimo:
- :I.ncrmink spaces .for yor faeulty.
' * "7 Ve can ask what the :ud.ofmzyntn-enemumm:obecore-
mltinthame!l‘!wuthemmthclm's. mlmlofhhle&
'..;‘chmhowunyHBJuniotScholaraviubemdodinuchoftheyura1986-
”-i-_1988. If each urly rezirement were. to- free one-half m uni.s@t profeuor-
shipperytar, then the equivalent numbers of early-retire-nt years-onldbe 0
douuemabmﬁguru.mdmah«nmcolmzofnuus There 4s mo .,
-miqueudruentnchedulethtmldprodnceatlmtthﬂuqum a:nez—“ :
npleofonemchachedul-hnha'nin‘rables ‘
. Foreachofaixaae—eohorts. thisublesbon'hatpetcentageoftheco-
bort would retire one year early, two years early, etc. This ‘schedule also f;}'
mmpmmmlsdaqummummmofszam.m
1n1989an¢:cmof2.675 reeu,unlusoucouldcall]me@ersof o
" faculty in’ themuttvocohorub.ck:oacdve sérvice. *Unfortunately,
mlmmhrwnﬂtonctiv%ante .feastble, noochaduleofurlyre—
.:‘tir-entcou]dntchtheJSPprogrnd:houtmmofretirminm"
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Provided that mo radical chinges occur.over the next ten years in the
sggregate relationships among collsge-age cohort sizes, ratee of college-
mummummuuaiyuom;mhn1m'-unm
& precipitious decline im the damend for nev Ph.D. faculty. In the sbeence
ummuazazmmm.mmm-mmuu
:-I.rror history of changes ia wize of studemt cohorts. As time passes,
the mo!!mlcyuuuundthmnofymfml:yiaum
!uenltydoeuu. It-yhmtlydm“-mkot.“lo-t generation”
o!m!mlty.htﬂnchmchwm.emmmmpht
mmmmm-fummmmhnm Si.neo
mwcmqmﬂlhwtummm.ttmudurmt
mummummmmmwmufnuum
' tznumh*nmhmmumm:ahuwmu-
utmumawlotlwofmdocmunblmtuow“.
mmmcuumtu&-mueo-zmmmu Ia.timloanl
mmummmumumuwm:mumuyum
cmcmnﬂtmu‘d—ﬂ&.tm-ﬂymm-nn‘comulnﬁ
universities tnd. within them, among m:-anto. National initistives are
myna:omauddnﬂylmldmhbymoebo
. v'__m‘th'cn level umo—-ueh:cc ' b‘.nm"z—aned _
lsy the growmdwork fg;' s~Junior Scholar Program that would go iato effect
i.nthg 1980°s. !hobjcttnofﬁ-mm Pmn-mldbcm-_
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-:jthose intimately acqpainted vigh,the?structure of r.., L
B “On the instirutional 1eve1I ve'recommend that earlz retirement programsf,idjf
_:f;tm ‘se designed to it profected changes tn age structure 'end teachisg de-
., Mand be instituted. At the ssme tine, institutioms should reslise that the -
'f?impact of. earl;?retirement is greatest vhengit is first implementedg; Thus ,-7;
\f? the timing of'implementation shoold be an imporrsnt consideration in the plan-
Finallz, we recommend.that timelz monitogigg of flovs of dncforateumsne-.w
pooer be. continued and that data on. flows ipto and out out: of institutions
highg; education be-collected. The exact magnitude of the programs should
depend sensitively on ‘the magnitude of these flows. Without timely data, it
will be very difficult to implement policy in’ an economical manner.‘ ::“v-‘. >
v The demograp ¢ forces. that'vill-affect the academic labor market in the
; nert 20 years areétot going_to go away, In wsys that have been described in
| other Cannegie Council reports, American higher education is'adjusting and
vill have to continne to learn to adjust to vhat is at best, the "steady -
: ‘state'” ’At the same time, our colleges and universities do much more than teach'“L
B students._ In partigular, they employ and train the researchers ‘who produce o |
| technical.change from'which future generations benefit. This research function
f‘should not fall victim to the decline of the- teaching function. While new '

““institutional arrangements are developed so that teacﬁing and research can be
*

less dependent on one another, orograms are neeged to\support research by young -
| doctorate scholars so that the academic age structure “in the late 1980“% and .;f

- 1990’s may be reasonably uniform, despite fluctuations of student cohort size |
A combination of foresightful institutional planning and: national support of o

] voudkascholars can achieve fhis objective. " R &
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R N !hrt.ct Bond:n:l.on- md 'rcan'c in. !:l.ﬁ:r !dnut:lon 1955—1973 'hchiul Bz- .. 4
e port. ¥o. . 2, CJ. 5 aad l. lulnor, July 1977. | | o * i
| 3 Ihe armt wost fmﬂy g:l.vcn gm- the existnncc and cn:enu.on B
of temrc 1s tlm:af scadentic freedcm.. !et‘ a8, Mtzﬁhlnpv,. ; S

. ndurlyhml%bmrmmudrm, temehsmcu

"well as polftical implications for both faculty mesbers and mimzcuum e
ofﬁaqmmﬂdchthan‘k. Mlm:ducribuhwcme '
vlnt-y, atbut becalledthe l:edyscrte.'ir ‘Iheruultspremred in "
thhreportahovtht:mre»hsindeedbehudu ieconontc variable) &"‘ R
enrolhan:s’bem Teasing at :I.uereuing utes n' "'_enr].y 1960'3, not mly o
d1d faculty dize increase, but ud:lln tiné from receiptiof Ph.D. to 2L
totemefellupidlymtﬂtﬁehte 1m'-,mu1:bmcmmzzrm-' |
creued for most’ typu‘of :lmtitutiou Lo :‘-* ST : '
) Inthisreportwelooknttmrcumnpectofadjminaurket ,
vhere facultylstudent ratios and. uhr:l.ee adjust slou].y nd are’ conwuineé to’
be-ore or lgequnﬁthd.n ranksud acrouﬂ.elds (Prafeuioml achools have
beenexcludedfmthisamdy) Mthepointofvievof tbefa;ulty'mber
t:annre provides oecnrity of e-ploynenr. If alternative occmtions carry with
:hen some non-~zero chance of unuuploynent, 2 tenured job im academ:l.avill be nore - ’
attractive because of :lts securiry ‘of employment than ‘a: non-tenured job that in " )
all other respects offers simihr cbaracteriatics. Clearly, if a tennred job |
nlso means a pronot:lon in- rank and salary, lifetime income v111 also be higher
the earlier an 1nd:lvidna1 is promoted to tenure.; In the presence of tonstraints = _
. on u;hr:les, tenure can act as a eonpensating different:l.al" that ensbles acadanic # .
qlcnrs to compete -for qual:lf?.ed peraons evw‘tﬁough they pay lower salaries .
than non-acadanic employers. Within academis, dlffermes. 10’ chances of obtaining
tennrenaybeauy Ain which those f:lelds inwhichthere :l.st:he greatest grovth
¢ or greatest noﬁ-acaduic conpetition can compete even though aalarfes are con~" - '
strained to be equal across f:lelds and wirhin ranks. - If acadanic enployers pro-

vide tennre vh:l.le nomdeuic enployers do not;, we’ would erpect acadaic salar:l.es

h . . . .. . ~-.
A

'l'ha work’deacr:lbed in the presant Teport. 13 part of a broader project on quant:l- L
tative models for policy analysis in higher education,” Technical Report Fo. 1 of -

" that project, "Enrollment and Cost Effects of Financial Aid Plans for Higher Edu— .
- cati.on, byJouph Hurd (July 1977), :l.s ava:llable from the Carncgie Couuc:u. : '
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‘-orccc:dn. Othc:h:l.mqml umudnmtuﬁum“tm

:‘hmmmmummu

o ﬂwm-yhmduamuﬁvom.uhaw
-kd !ruthpdntotviﬁo&thacﬂdcqlmr unurcnctsua-'
lnd!nmd.cnhx mmw.mnm:sa.muu-
tiucom-:nmofamidu,'huhmmuphus!arn-m
_ rqtir-ent ndml of contﬂcu tor non-md tm:ltya
l-mpmnmat:mafmcy.mMnhmmﬁnuma- |

'-.--pcndocccu “uzmot:lou. mxmitnqionnllbeavim

-of. hﬂh‘mﬁuy u.-d uu.tc isa coqnt:lt:ln m 18 the put. In R

f‘_fpaucam ‘the younget the tepured .faculry, the smaller will be retirements '
.’uamwqummm-fmmqmmmm
'hn.. Mmﬂmunem,tusmlmaofﬂuﬁﬂityhlm
dmothfmlqmmunll.nda_&xbrateofwhkﬁgmm
‘rcm:e nho hu mlicad.ou for thc:ge ltruct:utc of thc fnculty.

: :lnti:ntion ‘The result of failurc to plan for a decline 1nd-nnd folloving
_;periodofg:ovthnalengthyco-tmttoambntaging&cnlty._ It

fumlyaamdhwmdutht:herbharehtionbemm '_ Do
‘Thus, * .

- age of a £aculty mesber and abﬂity to prodnce instruction and ruurch. y
' chnngea in the- m ‘structure of the acadad.c hbor force. tesult:l.ng fro- p;gt
tenure practicea may . htve :lqvl:lcations for the quantitv and quality of the
ontpu:ofhighetoduca:ianuavbole. :

We use a statistical model to estimate :he behtviot of the tenure. ute, -

vhichndeﬁneuthtchucethtxmmed facultyud»ervﬂlbegranted

- o- - S, . EEERTE " i A o, L

The higher -

..-_4‘.. .. N .
A I

\ymer ue:hobethumsim madntm;pu!odofgrathorohort&/ __'_\H-__."l_' '
‘°f Plrticuh!‘ typn of flculty. ﬁe longer is the tenure commditment of the .

tennre in any g:lven year. The tenure rate is iependcn: upon &onditions. spec:lfic -

to that year and on the tine that hu chpced since the {aculty mber obuined

‘thé Ph.D. degree.- ‘I':un -1nce the Pb.n. (vt;ich we often refer to as age ) is
'.-pruu-nbly correlated v.lth the accumlation oﬁ?thou thing- npon vb:l.ch the de—

-

»
v

¥ : : ..
A .
v - . . .
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‘ cieion to greut tuure ‘48 based: . pub'licetim teeching expertenee, repuution,
ete. "It also reflects the institutional fact of the guideline effect ‘of . the ’
* 1940 AAUP Stete-eut on Academic: Tenure, ,although eutveye of tenure practices
. ..." . have showm thet few inet%onl adhere to all the guidelines in the 1940 State-
<. . ment. 'l'hie age effect, howeyer, is nodffied by market .conditione for which '
- the dete effect is .8 proxy,  For exmple eiﬁply by virtue of being non-tenured
. end eveihble in the expending academic nerket of ‘the early 1960'3, one would
expe& that a fecult( nenber would’ heve a greeter chence of beiug giv’eh tenure K
' th,n 1f. lg‘e had beeu non-tenured in the early 1950' s, at the same age.. .. o
To briefly s\uerize the ‘most importeut results: ‘we find that the )mure N
‘rate did indeed increese during the period of repid growth in ecadenie from-
1960 to- 1968 in ell types'of institution and in all fields within these ineti- .
. tutions. After 1968 theXenure rate continued to increase in public 1 ‘
tions, but more elowly. However, in private institutions, the te:mre re ,_”
-eined eonet‘ent ‘or declined between 1968 and 1972, Thus it vould appeer that _
., teuure rete did, indeed behave as an eeonomic ver:[able in the seuse thet higher _
- tenure retee occurred at the same ‘time. as the rapid increeee in anployment in 7
acadania In pr:l.vate inetitutioue, which were reletivelg harder hit by the de—
clining rete of increeee in- eurollmeuts in the late 1960 g, we eee quite rapi:d e
downvard adjustment of. tenure rates ‘at the eaae time & - T
A -,-_'_‘, ‘l’heee reeults__‘g;eab“esed;gpon@mmlmf o£

R | ‘ ue to auanalysia-of-'varience model and m developed specific_gg.ly L3
f“or:hisgpucauon. SRS T e e N o~

2 linrket Condiﬁons and l'euure for Ph.D.'s in U. S. Higher Educstiou. R.esults
from the 1975, umjgi_e Faculty Survey and a C@pqriaon with su:bts from t;e;l

1973 ACE: Survey, r‘ xeporc No. 3, C.V. ' Kuh, July 1977 :
Tb.ie report deecr bes -zesults of thé tenure rate estimation npdel that.

m discusged n Technical Report Fo.. 2, um_g,data‘bbuined ‘Fromthe 1973 Sur-
vey of Teeching Faculty epon&n:ed by tke Cernegiecolmcﬂ on Policy Sﬁeqiu‘_,..‘
Bigher Educetiou Qualitative.ly, the reeulte ere s 3 imd- iy

s ’ ‘»"
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‘l.'h.u :uamidtdl hthoudun t:l.u to temure aur:l.ng tlu A
thu:cf_m :hn most: np:l.d increase 1n enrollments. Qunti.utivdy, bonvcr, N
, udan:mnco tmum:m:.d from. the 197Sd.ummm:hn:hou -5 ‘
Feftinated from the 1973 dati for earlier yuars (1950-1966))" More specifically: - .
v f;"!‘.l. For. dl typu aud control of m::ltution. median times to tcmrq fcll
rtpidly £rom 1961 uhtﬂ the hu 1960'.. '.l'haruftdr, thay TOoSe clowl.y thrbnsh .
1973, for ,nnimtit ’ '_ma priu:e )ges, and levelled off for publ:l.c colleges. .
" Gonmlly,_::bi S :’t.ﬁu ‘to’ tenure :[- longer in privite than in’ poblic institu~
stions. - This m.phemufomd in broad fields. ¥e also find. that the median -
: time to temure 1s longer in the phyuul and biological sciences than'in the E B

‘_:hmmimamdmhllcm L L .-'4&:»1.

T Bc :!.nvent:lgstod pouible uplanathnl for tbo fac.t tha: Imr md:um t:hei
.. '_ to tcnnre for url:ler years were: utimted foun’ E19 Survay.thghi:‘fgm Othe‘ .
‘ 1973 Survey. Although the main differeneu bm ‘ﬁo ump:l.e:' tha ‘

:Lnst:l.tutions, _theae differences do not: P
:I.mthe tatimtec fm the . two: unpa.“.
i;rewlt fron cy-tunr.ic a:.ffu-me- og m




. .to be chron:lcclly doprosood. All ind:l.catoro point to a olow:l.ng do'n
on‘d~ svontual contraction :I.n total cnrollnonto at four-yoar :l.nstitutiono.
a rmru! of tho rapid grouth :ln tho 1960': thct led -to a 1383 'expcnc:lon
I2Z of undergrad— .
BT | . ute onrollnento at: four-year collcgeo a:nd univorsit:legb were 18 to 21 years
. .' " old. Coasuo projoct:tong chow that. by 1985, the number of people in this
e prime couege-accendm age bnchet will have fallen back to the 1973 level.
o | Although the percentege of this group attending college heo been steadily . ° F
) 1ng, projectiono byt Cartter that .asoume h continoation of this trcnd
shovat most a 122 :I.ncreaoe iln enrollments between l% and' 1985 Already. N
greduate enrollmonts" cre 'leve off :I.n the fece of on estimted 33, QOO "
Ph.D. 8 conpet:l.ng for only 9, O new junior faculty positions 1n 1975 .
R B h-on the h:l.otor:lcal record of the ocaden.tc labor mja,rket, the current .
'_ - cre flw?of experienced
s ulty to non-ecaden:lc venploymen% an&to a fall 11; t} .rates of . promotion L
, :_ el tenure. '_ Erdjections, tf:en obtained by sﬂply extrapolat.t& the current
- ".' 5 ercenthgec of junior faculty receiv:lng tenur r the fraction of faculty Q
leav:l:ng unimsity employment | (w’hich we will refer to as acadenic qu!.ts")

m ; can“be e:pected— to show a more severe "aging. and tenuringrin" 'of facnlty
. ;o 1l f faculty with temure), -and. a more de-
. pressed " toratea “than will probably oceur ln |
addition, the age coupos:tti:on of the faculty can be e:pected to influence_iv -
., the rate of retirements and the level of inter-institutional movement, as
* ;.plder facplty tend to move less and ce:rta:l.nly ret:lre in larger mmbers; L J»; )

" h _vay to provide accm:ate forecasts of labor mrket conditions or faculty T
s ' c‘haracterietica (ouch as :Ets age dietribution).. It—ia ec:l.sely accurate E _' '_
~.-,--,f.,mmbers‘ that are meeded to answer such guestions aa. faculty-student .

reqtiretf to keep " : unchanged? ﬂol; my positioao are "freod" :[f faculty
Begin to tet:l.rg--at carl:hl: agea (volmtatily not)? By how mch given the




=34~ . SR '

Lome

,prouat poolu of‘ qu;li!:l..d women 1nd ni.norit:ln, uu afﬁmttv. action

7 prozrm :ln h:l.ring m_gn chmgc the fcx and race competition of \
ac.adnn? Hh:l.ch :lc clu best pol:l.cy for slowing any incredise in the tenure
‘ratio: .early rcu:mt p].m or tenure quotas (randerd.ng the faculty . -
"denied tenure can alvays hm academia rather than look: for mthor ap-
pointunt)? How much of an error is likely to result from. uomins that
l:he proportion of the facult:y ptonotad,,rotiring stc., s independent of

) t;ha age d:lctr:l.bﬁtion‘l This report tihea a '!dnogrnphiq approach, . and .

| follovo -’tch age, group (or “eohort™) fm its entry into scademia’ until the

r and of our projecupn pcr:l.od ia. 2000; -k:l.ng extensive use of the l:lqle

e T} | 1dcnt:lty reh%s thc nunbet 1"(1,1:) of .fa&lty of age 1 in year t, ‘the frnc—- ‘

<™ " tion a(4,t) of people of age i lesving acadenia between year(t and :+1, the

_‘_ . numbe? n(t,c#of newly hired facult:y durina,year t who are i yeard o :

o (hirod both to nglacc thouvholmeandwallov for expm:lna), to the - -

nunbcr r(:l-l-l' t-l-l) ot facul:y 1!1 year t-l-l vho are 1-1-1 ‘years old exn be ex- .‘ .

x 1 e SR

. ikt ,t) ,ﬁ 1‘*“(

In otder to construct the aer:l.es F(‘t}, atarting from a cert:d.n date

: for “the tvo aets of%armeters a(i t) and H(i,t) md .

{¢ on\these hypotheses. Onr strategy has

JJF,
;a

¥
iﬁ

e

o native hypotheaes about: t:he. 'level of toul faculty denanded By colIegep, tgg _
aqe-epecif:lc ntea of ret:l.:n-nt an&of leav:l.ng mdan:la for non-acadenic jobs‘,

f age-specific utes' at xh:tch faculty are given t’ennre. ° We also explure

L the” km:l.tivity of our _projec:iou to changes in- tﬁese hypotheses e T
_ | ... The sccuracy of such - projectionn is cm:lderably improved by also eoutrol-
;.;_:_, . 1:l.ng for the type of institution each faculty member is employed at ‘and

 whether he s working full-tine or part-time.. Tc avoid wmmecessazy. cfoupn- e
catians, hth;apapernhmchomtcmictmatmﬂon tefull-time'
: ' r mm:u:iou As a teanlt. .what ve tm nm:—
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R .. . . &
" The ptojectione pteeenced in :u.. paper, ‘yeveal the £ouov:lns patterns

1n the evolution oti,ehe age structure of doctorate f.eculty and the ‘creation
'ofncwjmiorfecultypoeic!.ou £ 3 . ~
" (1) Under all of our projections, the level of hiring :lncteeeee during the
©  +seventies. and thén declines during the eighties, bottoming out in 1985-"
86. ‘.l'he most "opc:!.nutic projection of doccorece hirhg for the period
' R 1976—1995 is 155,000 people. or en mrege of 7,750 people a year. (In
: ' © ‘contrast, Cartter projected’that betwsen 1976 and 1990 there would be
. - 568, 000 pew doctoretee conferred.)’ , SR -
' _ --(2) Alf.hough chingee 1n the rate of te:ire-ent end out-n:lgretion and changes
o BT in the feculty-etudenc ratio- have !.eg centage effects on the |
\ nu“ of new-junior’ feculty poniﬁ'.lone eveﬂeble. absolute c‘hangee are.
mllbeceuee the level of)hir:lng is going to beverylowduring the
',. rest of th:l.e century. Incr éasing the non-eemn:ed ‘attrition rate leads to
mdest:lncrminhiring jhuchuverylittleinpectonthe tenureri{o
R ;' or. r.he ese distribution it reveals itself to be ,thly a revolving door"
""‘ E policy. Increuing ‘the Cenuted attrition rate is mch mre effective ec |
L %‘ieeping the t:enure red:o low Unfottmtely, it is not c].eer how ~
| tutions c&n change thd:lr attrition tet:ee w:u:hont encourag:l.ng the mt

S tedfacu‘lftytoleevefirsc. '-. f o T
B L junior facult:y poe:l.tions are cmccd :ln eny year by eerlie: :etiremcﬂe
/ ' of the. een:l.or faeulty. In addit:l.ou. becauee early tetitqneﬁ ’ 7 w—

_ qu:lck‘\once and for all" impaet on hirins in order to have & mos

G . effectiye counter-cyclical 1spact on hi::hg 1t seens. beec coffiilay

| tmplementation mmtil the middle 1980's or even 1990. -

= 4) Thereieaconti,moueaging of feculty mry .19 ..-. E
| t'he medisn age of the dg’couu faculty mmudbygwou e
yeers overdts velue of41.7 8 1975.° 'Bhe,perceng@e of faculty oVer
theageof 501ncreuea fror:he cm;gentzﬂ'Gz‘“to bet:ween 51. ZZand
57.82. Even vhen eerly tecire-ent is aesuncd toxh:ve been mumted

the petcentege of feculty 1n 1995 o:gr the ege of SO.:l.e projected co be "
: aInoet double 11:3 ctu'rent level B R T ; -t 5




L . The t.pott j.l divided into f:l.vo uctiono -The first section examines
e ,.th-moct ofmmionointhgtmhof mounmn. m-cmdlooh at -
~ the results of allowing thefrate of promotion to fluctuate withiwxcees demand
' (supply) of faculty, Wsile the third examines the results of mu"u;& the
© “"leval of-out-migration from academis by tesured and mon-tenured faculty. We
- 7" next examine the impact of the current olmmlon of mandatory ret:l.rucnt and
o . ,i&ct of prograns 'hichmourag. faculty uo ntira earlier. The £:l!th section
 focuses on dftorate viaen and their future representstion in academis. Ve end
hy ou-nriu.ng our ruﬁlta and not:l.ng the extensions required of our uthodc and
- data to address the list of qu:utim we discussed abows. The appendices pro=:
,«.M*nm. a urotul dcrivction of our projection oquatiotu and a listing of the datt
. we uud to conatruct oil.x' plro!:tal:t:l.lit:i.es.F :
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Simtkocndofthom uhcnth.boo-:l.nggrav:hof Education

) in general nnd 1:. gndul:o.\ sector in particular vas redu to.moderate N
"%ml increases or even decreases, much effort has bocn m»& _analyze
thuc dynlulu and find rcliable projocdom of likoly fmsdcv-lopmu.
-The threat of. growing t among Ph.D.'s, in parcicu.hr, has c‘u-.d

rm: 4n universities’ and 'ol:hcr .agencies to dcv.lqa models for analyzing,
-g,

for.mt:l.ng and mlmting policy for ‘the lcad.-ic L-bcft urluc. 4
_ By far the majority of cx:l.-ting lodeh s rcpruenud by so-called™
fixod-eoefficiﬁ models in which model. functim u'c rednced to tine series
of eoe:ﬁeme- amu.ced by relating gradunte enrol]nent to B.A. degree
nunbers and Ph. D. degtee m-bert to- graduate enrollncnt, mpectively. -
Annlyzing)the dynnn:tca of t:heu eoofficienta provides Momt:lon about the
4 develm: of the 'Ph.D. productich process' | Projections of fut:ur:e degree
" nunbers obtained by means of coefficlent extrapolation. -
+ A far approaches are baud upon the usu-p::lon that sttndeﬁ%enrolhen: .
f’., and co-plet:l.on dac:l’.ci.ons can be theoret:lcany -and e-piﬁ.cally e:ghined by
:lnfluene:l.ng fuct:ors m ot the gr@nate ‘sector, for exanple, ‘
-may conb:l.ne the endogenous variables of ?:l::at ye@gradnate »nrollnent, ‘

,

~ faculty salaries,eand number of Ph.D.'s with “eachV th |

s emgmous var:l.ables _Trepresenting the number of Téce: tly ym B.A.'s,
\ . Tesearch and development s¥nding, output of Fh. D.-intensive’ &dm:riea, PR
sahr:l.u oﬁaltermtive ca:eers, and £ support. : e

... responge- mdel to upla:l.n f:l.:mt: year graduate enrollnent: by means of . three

:I.nflnend.ng factors. ' In add:l.t:lon to t:he nuﬂ:e: of. rec*:ly sraduated B. A. s, __;

"heusedwoothervariablee reflecting"k&l)dmndfor sc:lent:l.sts and
' ":helgi)etof.luniot academl.cpodtianoyenings ' .
- Necrlyallexistingmﬁelsofgradmtehighereducationaretoocrude |
with respect: :6‘:&1: level of aggregntion. They negleéct-that - stndent j - S
mou-n: md degree caplet:!.on ffrtor :ls»acomiderably d:tffam: in :

..’. .. - o



.‘c?,}: . : h .- ‘ -56~ ” . S
. . . . , ‘ . s .

#

& .
?uudyi.n; at th. graduu Isvel, faces a twofold .decision. Hrlt he has to 4

1,&uhuphhdndvh-thutomhornot- thnhhntochoona!fudof *
study. e oy & 5 -
\ Dissggregation with rupoct t mdciic .‘.ia‘dl.;dc'h especially necessary. Lo
- 1f a modal is used for the svaluatidd of policies and :h.'auxy-'u of policy s
:I.-paeu m:midm.unnulmlyhmmunm

o . acedémic- labor market, are mot the uéu all fie Market adjustment
* ~ policies based ouly on global analyses ugh: :lnprovo one pu: of the market
" but inpair another. & S ‘ Sl '
Y Inthup.por,_ furthu' atqh uhntomdueoqrmm, f:l.-.ﬁl— |
duxgrcgatad%tlycu of the academic. labor market. - Uaing NCES data tor

first-year gradmtc enroumt and higher degrees uuded in dhunct < e o
7. flelds, the find—coofficient model used by Carttar in 1975 is &ged and
. disaggreglud :!.nto a ‘model of, ‘the - cupply of master's as un'u*doctor 's A '.". o
: degrees in 19 different academic. fields. . Trend coqar:l.son and extrapolati

are uded In the asalysis. Fo hypotheses sbout'graduste students' behavigar = ~ =

are presuméd. The results not onljx :l.ndicafe that behavicur-explaining
nodeh must be constructed on a field-dissggregated hvel, but y:l.eld also o
planaible raumh&.eoneeming the factors :l.nfluenc:l.ng student dectaions.’ .
SR In the global ug.‘ounent"and degree dat:a we: .ee that. t:he mjor:l.ty of ‘ HE
B.A. graduaten stlll @roll in graduate or profmion.al bépou. More and
~ more. of'x:hoae who enro&.l, hovever, do not asp:l.re to -the doctortte but are L
" coht.entvithalanerleveldegrae T e -'
; & ‘l'h:l.a shift ‘cledrly indicates. the 8tndem:ﬁ tesponsivaness to ch:nging
' job pooaﬂ{:llid.ea and- prospectf:. The field-disaggregated analysia also C
supports the global findings. "Since the beginning of "the 1970s, tradition- - - k
a.lly acadenic fields, suc.has ‘English, foreign languages, . mathematics, ' _ :
/‘ and soc:lal ‘sciences,. as well as. research—oriented fields, such as engine;iing : '
andphysical sciences, experienc‘edaateadyandstrong decreueofahu'ec I
of g:admf:e enrolhent. In conmst, graﬁute enrol]mt in’ profess:l.onal.ly
_oriented fields, like, for example,- -avchitecturs; susiness’ adpipistration, PR
comeer ac:tenee, and publ:lc ad-:l.n:lstution, incteased c;:ond.mnsly aborve

i




If th.u :nnds last 1n t:hc near future, hﬁhcr dogru ptoduction in
the ‘1980 will bo con-:ldc:ably different tta :ud:l.timl pat:.m. The
.” share of Ph.D. ‘production in engineering, ﬁ:h-eta. *y'tcd sciences,
arts, htuto, and social uc:lcneu. which totalled lorﬂ? than one-half of all
Fh.D.'s mzdod before 1971, w:lll decrease to less than onc—third :I.n 1983
~and thcnaftcr. v -,

But the .wnoh:lcally—baaﬂ hypothcail of -u'kgt rc:pouivun.u cannot
explain all rucent changes. In “‘ﬁgricultnro, biological sciences, and edu-
cation, for ex-ph, graduate enrollment as well as hdi degrees awarded
are still. mcreding in & itc of bad job prospccu in t:heod‘f:leld- inaide

.. and ouuide acadenia. develgmnt indicates that thers. are also .

"~ noneconon:lc factors, such .as concern for the phyaical and\ social environnent,
that influence educat:l.oml and career decis .
of come. needs to be tested by means of a
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