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Abstract Tt

In a market where salary adjustment is limited by equity con--
straints within ranks and across fields, non-salary adjustment to
chﬁnging market conditions is likely to occur:. Changes in the»rate
at which nopf?enured faculty are granted ten;;:\it;gne such adjust-

ment. A logit model which explains time to tenure as dependent on

.the time since an individual received his Ph.D, and market conditions

is estimated using data from two large surveys af faculty. Estimated
time to tenure is then related to other possible measures of excess
demand.or supply. It is found that thq-smhiler the i;crease in start-
ing salary, conttolling for salary level, the lower is time to tenure.
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The argumenf most frequently given for the existence and extension
of tenure is that of aoadenic freedom.. Yet, as Machlup (12) pointed
out in his 1964 AAUP Prenidential Address, tenure has économic as well
as political inplicetions for both faculty members and the inatitunions
of hightr education in which they work. It is the qneation o{_tenure

k! Q-

wmwmmhn paper. How has

tenure changed e:_sggditiona in the academic labor market have changed’
Hov way it. changﬂiin the future. iu the academic labor narkat entora g
period of what may, at best be called the "steady state"?

9 It is surprising and diaturbing that very little is known about the
1abor market flowa — qudts, new hires and retirements - in an industry
that produces moat of the trained manpower in the economy, higher educa-
tion. There have been some theoretical analylee of adjustment in markets
for profeasional manpower (2,4) as well as some attempts to 'combine theory .
and sketchy data in order to prediet‘or to describe adjustment in markets '
in particular fields (8, 9). In the absence of adequate labor narket data,
however, the problem of finding indicators of aggregate excess demand or
“supply in ‘the academic labor market remains. ' . :

It is argued in this paperfthat the time it takes a new Ph.D. to gain
ag.' tenure is one such. measurexof .excess demand or supply. As: enrollemnts ex-
’ panded 'in the 1960's,” academic: mployﬁa\ had to tompete with non-academic
employers for a eupply of Ph. D!s that could only adjuat slowly. 1In addi-
tion to competitive increaael in oalariea, ve might expect that the time
to tenure would fall in response tb cdﬁpetitive pressure. In this case,
v the time to tenure may be viewed as a non-wage form of compenaation that
\ . could be offered by acadehic employerl. We would also’ suspect that as the'
: growth in enrollments leveIIed off in the late 1960'e,~and as the sugely
of Ph.D.'s expanded, the time to tenure would remain constant or Tise..
Changea in the time to tenure, hovever, are of more serious importance
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in academia than 1f tenure vere simply an acadenic form of aan;ority.
1£, in the future, facultylatudant ratios are relatively constant and
anrollnant becomes atable. institutions of higher education'will be
* 14mited to two main aqprcea of attrition, which can create places for
new hires: retirenant\and pon-reneval of congracts for non-tenured
faculty he higher the proportion of tenured faculty, the relatively
’ greateﬁl be the dependanca on retirement as & source of slots.
Academia will become a victim of having successfully used tenure as a
competitive wveapon in the past. In particular. the younger the tenured
faculty. the smaller will be retirements as 8 proportion of the faculty
and the less flexibility in hiring will institutions have. When edéollmenta'
are growing this apparent loss of flexibility 1is less, since faculty can |
grov as wvell, and 2 high rate of new hiring can provide that growth.
Clearly, the time to tenure also has 1mplicatioaa for the age struc~
ture of the faculty. The younger are those that are given tenure during
a perio& of growth or shortage of faculty, the longer,ia the tenure com~
aitment of the institution. The result of gailure to plan for a detline
in demand following i period of growth is a lengthy coundtment to a young
but aging faculty. It 1s qommonly assumed in academic circles that there is
{a relation b%tween the age of 2 faculty member and ability to produce in-
‘struction and research. Thus, changes in the age structure of the academic
1abor force resulting from past tenure practices may have implications for
the quantity and quality of the output of higher education as 8 whole. Ana-
lytically, the changing age structure of the faculty means that 2 atatia-
tical model {s necessary to geparate the effect of the length of time 8
faculty member haa'held his Ph.D. from the effect of his being in the
market but untenured at a particular point in time.
, The statistical model that is described below estimates the tenure
_rate, which 1s defined as the chance that a nontenured faculty member will
be granted tenure in any given year. The tenure rate-.is dependent upon
conditiona specific to that year and on the time that has elapsed since the
faculty member obtained the ‘Ph.D. degree. Time since the Ph.D. (which

‘we often refer to as age") 1is presunably correlated with the accunulation



of thoge things upon which the decision to grant tenure is based:
publications, teaching experience, reputation, etc. It also reflects
the 1nltitutional fact of the guideline effect of the 1940 AAUP
Statement on Academic Tenure, although surveys of tenure practices
have shown that few inltitutionq adhere to all the guidelines in the
1940 Statement (6). This age effect however, is modified by market
conditions for which the date effect is s proxy. For example, simply
by virtue of being non-tenured and available in the expanding academic
market of the early 1960's, we would think that a faculty member would
have a greater chance of being given tenure than if he had been non-
tenured in the early 1960's, at.-the same age. ' )
Before describing the statistical model, T shall briefly discuss the
more general model of the academic labor market in which the time to ten-
ure is an important element. The statistical model of time to tenure and‘
the results of the estimation of it will then be described. The final
section of the paper will relate the estimated date corrected median time
to tenure to other measures that we have of changes in the academic labor
market: change in the stock of faculty relative to the stock of Ph.D.'s
and averqge assistant professor salaries. As the data that we have on
theee magnitudes sre not especially dependable or consistent, the aim of
this section will be to show: 1) that time to tenure does indeed respond
to demand, as measured by these variables, 2) that salaries and time to

_ tenure are inversely related, in the sense that time to tenure fell and

real salaries rose during the period of.excess demand for Ph.D.'s 4in the
1960'3 and that the change in salaries and time to tenure are directly
related so that the greater the change 1n salaries, the higher is time to
tenure. If the market responds to excess supply in a symmetrical manner,

we would expect that time to tenure will rise and average real salaries
decTine in the late 1970"s and 1980's. There is.already some evidence of
sucl a response to the slowdown of the rate of growth of enrollments in the
early 1970's ' ‘

//9’ To briefly summarize the most important result: we find that the tenure

-
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rate did indeed increase during the period of rapid growth in academia
from 1960 to 1968 in all types of institutions and in all fields within
these institutions. After 1968, the tenure rate coﬂtinued to increase

in public institutions, but Qore slowly. However, in private institu-
tions, the tenure rate remained constant or declined between 1968 and

1972. Thus it would appear that tenure‘rate did, indeed, behave as an
economic variable in the sense that higher tenure rates occurred at the
same time as the rapid increase in employment in academia. In.privhie
institutions, which were relatively harder hit by the declining rate of
increase in enrollments in the late 1960';, we see quite rapid downward

adjustment of tenure rates at the same time.

The tconomic Framework

Befdre we proceed to examine the statistical model of time to tenure,
it 1s worthwhile to sketch the broader aspects of the model in which time
to tenure plays an important part.

We assume thaﬁ; in the steady state, there is a constant faculty/
student ratio and the demand for new hiring is simbly.démand to replace
those who have retired so as to keep the faculty/student ratio constant.
Growth in enrollments hoﬁever. creates an additional demand for new faculty.
If there has been equilibrium in the academic labor market in the past, in
the sense that thg supply of Ph.D.'s to academia has equalled the steady ’
state demand, thg.change in the rate of growth in enrollment will result
in the demand for new Ph.D.'s exceeding supply. )

The usual mechanism by which equilibrium would be restored would 'be
that salaries HOuld-rtizruntil excess demand was zero. The ﬁossible adjust-
ment paths in a narigzkﬁhere there is a lagged response in supply of Ph.D.'s
to demand have been described by Freeman (7). In the academic labor market,
however, how long it takes a faculty member to achieve tenure is one form

v

of non-salary adjuitment. When the demand for new faculty increases, institu-

tions compete for new Ph.D.'s and faculty employed at other institutions by
lowering the time to tenure as well as by raising salaries. In fact, it
may be that lowering time to tenure will be preferred to slary competition



because of equity constraints on salaries across departments within -
any given institution. .

What we wish to accomplish in the statistical model described be-
low, then, 1s to obtain s measure of market conditions as reflected in
the independent effect of the date at which a faculty member is non-ten-
ured on the probability that he will be promoted to tenure. We can then
look at the relation of salaries, salary change, faculty stock change, and
growth in the stock of Ph.D.'s to the median time to tenure over' the period
1958-1974.

Data

The estimation that is reported below uses as data information.from
the 1973 American Council on Education Survey of Teaching Faculty (3) and
from thé 1975 Survey of Teaching Faculty sponsored by the Carnegie Council
on Policy Studies in Higher Education, which will hereaffer be referred to
as the ACE and Carnegie Surveys. In éach survey, faculty members were 9éked
the date at which they obtained their highest degree and the date at which
they became tenured, if they were tenured. We define "age' as the time
from Ph.D. We limited:our lanﬁle to Ph.D.'s with full-time teaching positions,
and estimated age and date effects for four types of institutions of higher
education. - The distribution of the samples by type of institution 1is shown
in Table 1. '

(Table 1 here)

The proportions of those who were non-tenured in the previous yenf who
were granied tenure, forleach Year lince‘{eceipt of highest degree and for
each date since 1947, are presented in Tablﬁ; 2a and 2b, respectively.z
These raw tenure rates taken alone, however, do hot allow us to isolate
market ef{ects from the effects of changing age structure on the chances of
promotion to tenure. For example, very young faculty will, typically, hav«

. low rav temure rates because the young faculty have not Yyet had time to meke
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Sample Sizes by

Table 1

*®

Type of Institution:

d 1975 Carnegie Survey

Year of Sample

1973

1975

1973 ACE Survey an

‘ Public
University

14255
4226

Type of Institution

Private
Unive;sity

4748

2445

O -

Public
& Year

1960

2070

Private
§ Year

3058
2059



a case for prgnoﬁ.rn. Rav tenure rates thus confound the effects of
age structure and :;rket pressure. A statistical model is necessary

to separate thase cfféctl.3

(Table 2a and 2b here)

‘A Statistical Model

The observations that we use ni data for our model can be summarized
by a matrix whose dimensions are years since highest degree, i, and date,
t. An element in the matrix is Pit' the nuﬁber of faculty;of age 1 at
date t who have not yet received tenure. If we consider a cohort of
those who received their highest degree at a particular date, between any
two \years Pit --P1;1’£+1 - Sit will have received tenure. \

With the Sit as observations of "successes" we seek to estimate LI
the probability of obtaining tenure as a faculty member moves from age 1 at
date t to age i+l at date t+l. This estimated Probability depends on an

age effect,_ai, and a date effect; bt' In particular, we fit a logistic
. . §

function which assumes that: \
| 1 °1t ’ + b
o8 —e R t
1 -4, :
or
+
e.i bt Aist
by = —wwm—
it 1+ AB
1 +e 1 1e
a, bt ;
Where Ai -e and Bt -e .,

The logit function can be'thought of as the log of the odd¢ of getting‘ten-
ure for an individual 1 years past his highest degree and the date effects
can be thought of as a sort of "correction” to this odds ratio that depends
on market conditions at date t. If market conditions had no effect on &

faculty member's chance of promotion, then the bt would be equal to zero and

4
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\\\\\\f | Table 2o

Rav Age-Related Promotion Rates

1973 Survey E
Age Pudlic Private Public Private
University Uni{versity 4 Year -4 Year
1 0.022 0.014 0.037 0.028
2 0.043 0.020 7.063 0.03%
3 0.092 0.050 v.116 T 0.p%
4 0.121  0.079 0.145 0.102
s 0.152 0.112 0.142 0.126
6 0.168 0.131 0.163 . 0.144
? 0.185 0.159 0.135 0.148
8 0.172 0.145 0.142 - 0.155
9 , 0.150 0.139 0.138 0.124
10 < 0.153 0.155 0.128 0.12:
11 0.143 - 0.162 0.155 0.142
12 < 0.153 : 0.138 0.129 0.160
13 0.151 : 0.149 "~ 0.120 0.135
14 0.169 0:158 0.108 0.129
15 0.145 0.133 053 0.2
16 , 0.157 0.142 0.212 0.094
17 0.131 0.120 " 0.13% . 0.113
18 0.143 0.1643 ~ 0.098 0.118
19 0.113 0.146 0.061 0.089
20 0.134 0.114 0.108 0.097




Table 2
D

Rav Date-Related Prﬁ-ption Rates

197) Survey .
Date Public Private . Pudblic Private
Univereity Univeresity 4 Year & Year
1947 0.066 0.064 0.027 0.041
. 1948 0.078 0.068 0.012 0\ 094
1949 0.057 0.040 0.075S 0.053
1950 ' 0.065  0.0%6 0.043 0.069"
1951 0.071 ‘ 0.046 : 0.062 0.048
1952 0.073 0.051 0.029 0.073
1953 0.062 0.048 0.032 0.054
1954 : 0.070 . 0.065 0.027 0.060
1955 0.063 0.052 0.026 0.052
1956 0.074 0.060 0.043 0.061
1957 0.072 0.059 0.048 '0.064
1958 0.077 0.053 0.ass . 0.070
1959 0.077 0.070 0.036 0.074
1960 ) 0.084 0.081 0.072 ' 0.094
"1961 0.080 0.075 0.063 0.068
1962 0.085 0.088 < 0.072 0.081
1963 0.097 0.091 0.066 0.089
1964  0.099 0.095 0.095 0.075
1965 0.108 0.110 - ¢ 0.102 0.116
1966 ' 0.123 , 0.106 0.119 - 0.100
1967 T 0.139 - 0.119 0.117 0.142
1968 0.156 " 0.159 0.177 0.158
1969 0.181 0.154 0.208 018
1970 0.190 0.140 0.223 0.135
1971 0.182 | 0.127 0.190 0.114 .
1972 0.197 . 0.143 0.239 0.143
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Came

the Bt equal to 1. 1lhe ¢,, Wwould then_Be independent of time, or e
- .
- ‘ _ Ay
¢it P ¢i =~ 1 4+ A :

e RIS 1.

An age effect, Aif‘of .10 wculd mean that 1f one did not yet have tenure
at i1 years frOm one s highest degree, the odds in favor of obtaining
‘tenure between that year and the next would be .10, or 1 to 10. The cor-
responding probability is .09, or 1/11. A date effect, B of say, .5,

would imply that the actual odds ratio of obtaining tenure between year

i and i+l ggg_berween the dates t and t+l would be only half as great as
would be predicted on the basis of'age alone. (Tne corresponding probabil-
ity is .048.) ,Simiiarly; a B, of 1.5 would inply a probabiiity of getting
tenure of .13, or an odds ratio of .15 (that is, .1 x 1.5 = A, x By ). Im
ycars -of increasing demand for faculty, we should expect the B to be
greater than 1. 1In years of declining demand, we should expect the B to
be less than 1 if our hypothesis of tenure as a method of competitive adjust—

ment is correct.?

Results .

The eﬁtiﬁated age and date effects,. for data from both surveys, are °
given in the Appendix. Taken by themselves, they are not particulsrly

easy to interpret. However, we can see that the age effect is largest
(i.e., the odds in favor of promotion are greatest) from 7 to"12 .years aftér
receipt of Ph.D. Generally, the maximum values of the age effects are .
reached at earlier ages in public universities than in other types of in-
stitutions. The age effects become easier to interpret if we convert the

‘ estimated odds into probabilities5and congtruct the corresponding probabil—
ity distribution function. We can then calculate a cumulative distribution
function from 1t (which tells us the chance of promotion at or before a
particular age, assuming that date has no effect), and'examine‘the'median
time to tenure, by type of institution. In Table 3, these medians, alang
with the interquartile ranges, allow us to contrast differences in time to
tenure for different types of institutiémns. _As estimated from age effects

fn&
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alone (esauming that the date effects are constant over t
to 1), the time to tenure is ghorter in public institutions than in

and equal

privete«institutions. The dispersion of time to tenure is least for
Public universities and greatest for public four-vyear colleges.

(Table 3 here)
" An intuitively understandable interpretation of the way that the date
effects influence the time to -tenure based on age alone is found by exam-
\\\ining the date-corrected median times to tenure. The date-corrected median
time to tenure in year t can be interpreted as the median time to tenure
that would be experienced by the cohort th?t enters the academic labor market
in year t if market conditions were to remain unchanged thereafter. These
are calculated by taking the age effecta and, for each year, applying the
~‘8PP1‘°Priate date effect. The median of the corresponding probability distribu-
tion is the date-corrected median time to tenure. The date—corrected median
times to tenure estimated from the two surveys are shown in Table 4a, for the
1975 Survey and 4b. for_the 1973 Survey.' These median times to tenure are
plotted in Figure 1. Qualitetively, the results from both surveys are sim-
ilar. In universities, the median times to tenure dropped in both public
and private universities until 1968. Thereafter, 1t rose. 1In general the
time to tenure in private universities is longer than in public universities.
In four-year. institutions, the same difference between public and private
institutions ‘can be seen, particularly in the later years. The turn—around
in e date-corrected median times to’tenure, however, is not as evident.
It appears that the decline ih the median time to tenure slowed, for public
institutions, after 1969, while for private institutions the time to tenure

rose sporadically, after 1969. ‘ .
(Fig. 1 here)
(Table 4& and 4b here)

Brief mention should be made of the‘possible explénations of the quanti-—
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Date-Corrected Median

. Times to Tenure: 1975 Survey

Table 4a , | . .

Date . Public Private Public ° Private
: Universities Universities 4 year 4 year
- e L4 4

1956 6.05 . 7.23 .6.47 . 6.84
1957 6.17 7.05 6.89 - 5.99
1958 5.29 - - 7.78 6.46 6.72
1959 ¥ - 6.39 " 8.1 . 6.83 . 7.59
1960 . - 619 . ., .51 6.04 5.98
1961, 6.66 7.43 6.86 8.32
1962 - 5.91 v 6.31 8.38 : 7.15
1963 . 5.74 .  6.38 : 6.29 - - 6.67
1964 ?5.43 S ' 5.93 . . 5.5 - 5.54
1965 466 - 5.94 6.61 ' 5.47
1966 ° ' 5.93 | 5.86 & 550 5.42
1967 ° . s.01 .7 5.7 5.03 | 5.36
1968 460 .. s.51 5.15 . 489
1969 4.83 o . 5.82 4.58 : 5.09
1970 | 4.8 - 6.05 _ £.20 5.61
1971 s.e1 el 5.90  ea1 6.13
1972 . 4.8 e 6.24 4.05 © . s5.58
1973 5.14 o 7.30 4.16 - 5.87
1974 5.09 “ 6.28 . :3.71 5.12

T
=1
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Table 4b

Dat-e-Cbrrec ted Median

[ -
D)

Times to Tenure: 1973 Survey
| Date Public Private. Public Private
Universities Universities 4 Year 4 Year
1956 . 7.00 7.8 12.94 9.43
1957 ’ 7..30 8.38 11.66 9.33
1958 6.94 ) 8.72 10.65 8.94
1959 7.18 7.80 15.73 8.75
1960 7.00 - 7.56 9.08 7.36
1961 7.24 8.55 10.24 -9.09.
1962 7.06 7.32 8.90 - 791
1963 6.53 7.43 . 9.53 . 7.45
1964 . 6.46 7.20 7.01 v 8.22
1965 6.14 6.61 6.57 6.29
1966 - .5.92" 6.91 5.76 © 6.84
1967 5.58 6.49 5.85 5.56
1968 5.6 '5.67 4.42 5.14
1969 4.78 5.73 3.87 5.93
©1970 4.60 " 5.99 3.62 . . . 5.49
1971 4.75 6.20 3.96 593
1972 4.63 £ 6.26 3.57" 5.34

-~
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tative differendes between the ﬁedien times‘to tenure estimated by the two
.surveys. Until "1966, for public universities, and 1969, for - private univer-
sities, for example, the medians estimated from the 1973 sample are higher
‘than those estimated from the 1975 sanple. The sources of this difference
remain somethingvpf a mystery, although an investigation of such sources is
reported elsewhere (10). . e

'First, it 15 likely that the considerebly smaller s?ie of the 1975
sample accounts for the greater variagility of the estimates. The main
systematic differgpce is that the e to tenure for the earlier Ph.D.
cohorts in the 1555 sample is lower than for the game cohorts in the 1973

. sample. This is in part dﬁe to a different wording of theé.tenure question

on the two questionnaires. The 1973 Survey asks wheﬁ the respondent re-
ceived tenuré at his current institution. The 1975 Survey asks when the
respondent first obtained»tenur!L It 18- quite obviocus, however, that most.
respondents to the 1973 Survey read the questipn as asking when they first
receiveg;tenure since, for public universities, for example, over 80Z of ‘

the respondents with tehure repbrt receiving tenure before the date at

which theyibegan continuous service at their current institution. We also (L

know that the date the respondent first became tenured if he received ~
tenure after moving to his current 1 titntion.' The ''questionable" group
is a very small proportion of those‘i:Nfour year institutions. However,
it forms 14 and 15 of the tenured sample in public and private univer-
-gities, respectively. Unfortunatq;y, this group contains two parts: those who
first received tenure when they moved to their current institution and those
.who already had tenure when they moved. The wvay we dealt with this problem
wag to eliminate the questionable group from the sample when we, estimated
the age and AAte effects. The results for this "eorrected" oampie are those
reported above., However, this may have resulted in eliminating from the
1973 eéméle a group that got tenure early and moved. We do, howempr, ob-
serve this group in the 1975 sample and thus get shorter times tc tenure,
‘barticularly .for the old cohorts. - We are unable, however, to estimate the
extent of the error that results in the estimates rom the 1973 sample.

One other possible explanation is selective attrition between the two

-
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sample dates from the old cohorts. It could be that ins;itﬁtions let
go oldez.unteﬁurgd faculti‘betveen-1973 and 1975. This would result
in higher tenure rates for -the members. of those cohorts who remain in
acadeﬁfﬁ- Such selectiée attrition, bowever, would have had to be
quite large to result in the differences in raw promotion rates in the

two samples.
) The important point to be made, however, is that the two samples do

give qualitatively similar results, and thar the upward adjustment of med-
fan times to tenure that had just'begun in thé later years of the 1973
Survey is con;inued in the additional two years':hat we can estimate by
using the 1975 Survey. )

r

Time to tenure and other indicators of market condition

Although it is not difficult to specify a disequilibfium model in
which sa"!ies and time to- tenure adjust to the difference in supply
and demand for college faculty; it 4g difficult to estimate such a model
satisfactorily. Data on salaries and faculty gize for example, were col-
lected only biennially until 1969, and the-oéblished data are disaggregated
by type of 1nstitgtion or conirol of institution, but not both. There

are no data on new hiring. A complete model also would take into account
non-academic demand for Ph.D.'s, but data in this area are even scantier

than those related to academic demand. There have been attempts by Freeman(8)
aﬁd Hansen, et al. (9) to construct models of demand and suppiy for particular
fields for which.more complete data exist. The Hansen model is particularly
interesting in that it includes government as well as academic demand for
Ph.D. economists. The model, however, reqﬁires that markets clear in

every period,.with the result that wages, which mediate adjustment, would

fall by unbeliévably large amounts when dthnd for Ph.D's declines.
In this section, I shall present correlation and regression results

in order to demonstrate the association of time to tenure with other
measures of market demand and supply. These measures are: real assistant
professor salaries, the percentage changé in tﬁese salaries and the ratio

- of the change of the stock of faculty to the stock of Ph.D.'s. The éalary_




»

‘4"

B

indicators of price udjustnené. Assistant professor real

variables are
Thereafier, the

salaries rose at an increasing rate from;1958fto 1964.

rate of increase fell until 1970, when assistant professor real salaries

actually declined or rose very slowly until 1975. The ratio of change

in faculty to change in the stock of Ph.D.'s fs viewed as a rough indicator
of excess demand or supply as indicated by quantities in the market. This
ratio rose between 1958 and 1964 indicating a rise in demand relative to

supply. It then fell until 1971 as Ph.D. production increased dramatically.

After 1971, 4t gegan slowly to rise again.s
Table 5 gives the correlations between median time to tenule by type
and control of 1nstitution and other measures of demand. It is evident
that modian times to tenure are highly negatively correlated with the
real salary of assistant professors (APSAL). Soth lagged and unlagged.
.
. . - (Tabies) - . "

~ -
(¥ ’ - . -

These times also appear to be more ﬁighly correlated with the‘legged ratio -

of change in faculty to change in Ph.D.'s than to the same ratio unlagged.
Interestingly, this correlation is conaiderebly gigher for privateée inst%i:—
tions than for public institutions, which suggests a greater degree of r—-
ket responsiveness. The ratio of .change 1in faculty to change in the stock

.of Ph.D."'s 18 also fair}y highly positively correlated with the change 1in

real assistant ﬁrofeasdr sa;aties. It should also be noted that time to

tenure is positively correlated with change in real assistant professor
salaries—i.e., the greater the change in salaries, the higher the level

of time to tenure. ,In a period of excess demand, this is consistent with the

hypothesia that the greater the adjustment in salariea. the less time to
tenure needs to.adjust downward.

Table 6 displavs the results of regressions of time to tenure for
each type and.control of institution on lagged values of the wvariables
diecu-sed'abavei Although there are probleps with collinearity that are

‘evident in the correlation matrix. We find, as we would expect, that

the estimated median time to tenure is negatively associated with excess

Q N 21




 Table 5_:' Correlation Matrlx <

non.ono_n e BAPSAL m'f oS, S, T
N /) 6l ]
" G645 L4081 o | : )

% g5 %5659 | .. /
\PSAL <7605 =751 7213 6658 1
\PSAL 886 L2000 L8006 L4898 -,6587 !
\FAC/APHD 0816 -,36805 L3015 -.0047 4 -.0753 4787 1
\psu,t 2" <8187 -.4178 -840 -,6367 9676 - 7065 =257 1 3
IAPSAL ‘2 5789 -.0660 L1779 L4152 -.5257 4426 635, -.6929 1
: t-

) i

M - 3460 -.7618  -1119 -.6462 2813 2406 A% ) R D01 3379 1
PhD A \ - ‘ ‘ ,

t-3 ‘ o :

List of varisbles (sources in parenthesis) *

T1 - date-corrected median time to temure - public universities

- " " " - private universities

173 - " L " "< public four-year colleges

T4 - " "o " - private four-year college ,

APSAL - rea] average ularies of assistant professors (AAUP data deflated by CPI) . :

AAPSAL - percentage change in APSAL e

BFAC/UPHD - ratio of change in FTE faculty (14) to change in stock of Ph.D.'s ( 1,5)

/

?2 . ' .
ERIC o  ———

oo

Aruitoxt provided by Eic:
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demand for faculty and with the level of assistant professor‘salaries.
(Tables 6 and 7 here)

It 1s positively asﬁociated with lagged change in assistant professor
salaries, i.e. the greater the rate at which past galaries adjusted,.t£e
higher the median time t6 tenure. This result is consistent with the
notion of time to tenure as a "compensating differential“ in the academic
labor market. The more salaries adjust, controlling for excess demand, the
less adjustment in time to tenure is required to attract the desired
number of Ph.D.'s to acadeﬁic jobs. A1l the regressions appear to explain
a large pnréfbf the variance in median time to tenure, although given the
fact that we only have 13. observations and that some of those observations
have been interpolated, this is not surprising. The elasticities of time
to tenure with respect to those variables whose coefficients are signi-
ficantly different from-zero are presented in Table 7. It is 1nterest1ng-
to note that in public institutions the time to tenure appears to be more
lensit!ve’to salary levels than in private institutions, while for private

institutions time to tenure is more sensitive to our quantity measure of

excels.demand.

a0
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Constnn;

(AFaAC/8PHD), _,

§

e

Constant

VCA?AC/APhD)t_

APSAL

I

Public Universities

Table 6:

8.46

s 179
(2.63)

-.00034
(4.69)

.73

5.31
i 318

(3.03)

-21-

Regression Results
(t - statistics in parenthesis)

9.35

-.123
(1.15)

-.00043
(2.80)

-.00081
(.697)

.75

Public 4 yvear colleges

15.8

-.211
(3.35)

-.0012
(17.3)

.97

5.05

~-.723
(3.37)

.0075

.73

16.4

-.172
(1.72)

-.0012
(8.4)

-.00056
(.51)

.97

Ay
(|

Private Universities

6.73 6.65

-.337 -.336

(5.46) (4.68)

-.0000098 ' =~

(.15)

- -.000017

(.03)

.75 : .75

7.13

-.313
(3.15)

-.000051
(.36)

-.00036
(.33)

.75

Private 4 year collegeé

10.2 6.33
-.641 -.611
(4.9) (4.12)
-.00042 | -
4.2)

- .00225

(2.2)

.80 .63

12.7

-.305
(2.25)

-.00068
(3.46)

5 N
.84
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’ Table 7: Elasticities for ;ignifiéant cogfficients

) Public . Private Public Private
University ~University 4 Year & Year

Grac/opnd)_, .05 .09 . - =08 68 -.08 -.06 -2 =.05 =-.12 =.16 =.08
Y - - l2.0 - 20| -.66. - 1.04

APSAL -.5B

.07 - - - -c = .26 - - * .07
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Conclusions
In this paper, vwe have used & statistical model to estimate time

°fran Ph. D. to tenure. We have been able to separate the effects of tine

5 -1nce Ph.D. (age effects) from effects that are associated vith changes

T 4in nmrket conditions (date effects). We find that the tenure rate did,

-4ndeed, increase during the period of rapid enrollment growth {n‘academia

- from 1860 to 1968 4in all typés of 4pstitution. After 1968, the tenure rate -~
'continued Lo 1ncreaee in public {nstitutions, but more slowly. In private
linstitutions, however, the tenure rate remained constant OTr declined in o
°1eter ‘yéars. Thus, 1ﬁ-voukd gppear that the tenure rate did behave as an
economic variable {n the sense ‘that higher tenure rates occurred at same

°-time as the rapid 1ncrease 1n~5pployment 4n academia. In private 1nstitu—'
tions, which vere_relatively'harder hit by the declining rate of increase
4in enrollments in the late 1960's, we see quite rapid dowvnward adjustment

- of tenure rates at -the same time.

Although data 1imitations prevent us from eetimating a diseﬁuilibrium
model of demand and supply for faculty in which time to tenure adjusts
endogeﬁouely, we do relate our estimates of nedian time to tenure to other
measures of market conditions: the ratio of the change 4n faculty etock to
change in the stock of Ph.D.'s, and levels and changes 1n the real salaries\\
of assistant professors. Much of the variation 4n median time to tenure is
explained by lagged values of these variablea.* Time to tenure in private
institutions appears to be more responsive to the quantity 1nd1cator of
excess demand while. time to tenure 4in public 4nstitutions seems to be

more sensitive. to changes in the price 4ndicator of excess demand.
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1. There wvas a.slight difference in the wording of the tenure questién
on the two surveys, wvhich may have resulted in some difference in the
estimates from the two sources. This question is discussed below.

2. The numbers reported in this and following tables are all unweighted and
thus not strictly comparable to the results from the 1969 Carnegie Com-
mission Survey reported by Trow (13). Both surveys were stratified by
type and selectivity by institution. Weighting would make the magnitude
of the numbers the same as the magnitude of the entire population (insti-
tutions of higher education). However, since the sample was not strati-
fied to be representative of institutions according to their tenure
ratios, it is possible that blowing up the sample using institutionial
.weights could be gisleading, since our interest here is to study promo-
tion to tenure of those within the sample. - Y

3. The statistical model is dextribed in greater detail in Kuh and Radner
(1n —

4. The date effects are normalized so that 1513 =]

s . =1t )

5. Of course, if this were a good measure of excess d#nnnd,y ve wouldn_'t

" need to.look at time to tenure as such a measurc a§ well. However, it

18 not, first, because change in faculty stock is nQ; a measure of vacan-
cies and, second, because the share of Ph.D's that Ro into academic em-
ployment may also vary. The "ideal" measure would be the ratio of academ
ic vacancies to Ph.D.'s desiring academic employment.)
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' ' . LOGIT DATE EFFECTS
' "1973 SUKVEY "

DATE PULLIC PRIVATE PUBLIC °  PRIVATE
UNIVELSITY “URIVERSITY = COLLEGE COLLEGY
. > . .
31955 0.63 0.63 0.27 - 0.59
195G 0.72 0.71 0.54 0,67
1957 0.68 0.57 0.9 0.68 .
198 - - 0.71 0.58 06.55 ' 0.72
. 1959 . 0.69 0.76 ‘ 0.3% 0.7%
1950 %©0.76 0.89 0.68 0.98
1951 0.72 0.81 0.58 0.70
1962 0.78 0.98 .. 0.70 . 0.8S
1953 0.93 1.63 0.65 X 0.96
1964 0.99 © 1,13 0.98 . . 0.81%
1955 1.12 . 1.33 1.0R 1.32
1956 - 1.33 1.31 1.3% 1,12
1957 1.55 1,55 1,30 ‘ 1.71
1968 . . 1.83 2,29 2.18 2,03
1959 . 2,24 2.33 . 2,78 1,58
197G - 2.52 2.1% " 3.23 - <~ 1,76
1971 S 2,24 1.87 2.6% 1.48

1872 ' 2,35 ‘1,98 3,32 ‘ 1,87
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LOCIT £CE BFFECTS ,

- 31973 SURVEY - -
a6 PUBLIC PRIV ATE PUBLIC PRIV ATE
UNIVERSITY  UNIYEKSITY COLLECE COLLEGE
b | 6.018 0.012 o:bza, 0.026
2 0.037 0,017 . 0.0%57 " 0,033
3 0.082 0.0k4% 0.095 . 0,053
§ | 0.11% ' 0.073 0.130 0.105.
$ . 0.15% . 0,109 T 0.135 . 0.137
(3 . 0.182 -, +0.135 0,169 0.163
’ 00216 ) 00177 "'001'59. . 00172
s 0.203 . 0.162 " 06158 . 0.184
9 0.173 ‘ 0,155 0.152 y 0.1%3
10 0.178 0,182 0.182 0.138
12 €,169 0.155 - 0,137 0.18%
- 33 ;0,162 0.165 0.125 0.159
1% ‘ G.181 0,172 - © 0,099 ° - 0,140
b { 3 0.166 '0.153 0.213 0.0%3
1? , 0,134, ¥.123 , 0.129 ., . 0,115 -
18 T 0.3%9 052 °  B,ous E 0.317
19 Tt 0,118 , 0.160 - 0.043 . . 0.085
20

L

0.140 . 0.317 0,098
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