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GENDER AND PROMOTION IN
THE ECONOMICS PROFESSION

JOHN M. McDOWELL, LARRY D. SINGELL, JR., and JAMES P. ZILIAK"

The authors use unique panel data on American Economic Associa-
tion members to test for gender differences in promotion in a profes-
sion with a well-defined promotion and job hierarchy and in which men
and women exhibit similar labor-market attachment. The results sug-
gest that over the period from the 1960s through the early 1980s, female
economists had lower levels of professional attainment and career
advancement than did their male colleagues with similar attributes.
These gender differences remain in evidence despite controls for unob-
served heterogeneity and self-selection between academic and non-
academic jobs. There is evidence, however, that promotion prospects
for female economists significantly improved during the 1980s, not only
at all ranks, but also within both Ph.D.-granting institutions and non-
Ph.D.-granting institutions. In fact, the results reveal no unexplained

gender-specific differences in promotion by the end of the 1980s.

A growing body of evidence indicates
that women are less likely than men to
be promoted in a wide range of profes-
sions, including business management
(Cannings 1988), law (Spurr and Sueyoshi
1994), and school administration (Joy
1998). Although these results are consis-
tent with gender discrimination in promo-
tion, Lazear and Rosen (1990) demon-
strated that gender differences in attitudes
toward non-labor-marketactivities can lead
men and women to sort into jobs with un-

“John McDowell is Professor of Economics at Ari-
zona State University; Larry Singell and James Ziliak
are Associate Professors of Economics at the Univer-
sity of Oregon. The authors thank Daniel Hamermesh
and Rebecca Blank for their helpful comments on
earlier drafts of the paper.

equal promotion opportunities. Occupa-
tion-specific studies generally include lim-
ited controls for employee and employer
heterogeneity, but recent empirical work
comparing men and women across differ-
ent occupations has found that gender dif-
ferences in job and worker attributes affect
promotion. For example, Groot and van
den Brink (1996) found that significant
promotion differences by gender present
in the British Household Panel Survey for
1991-92 disappear after controls for job type
are added. Winter-Ebmer and Zweimuller

A data appendix with additional results, and cop-
ies of the computer programs used to generate the
results presented in the paper, are available from
Larry D. Singell at the Department of Economics,
University of Oregon, Eugene, OR 97403-1285.
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(1997) found that controls for fertility and
home time reduced, but did not eliminate,
gender differences in the probability of
promotion in 1990 Austrian Census data.
Thus, prior occupation-specific studies that
do not fully control for employee and em-
ployer heterogeneity may overstate possible
gender differences in promotion.
This study builds on prior occupation-
specific studies using a unique panel of
American Economic Association (AEA)
members to examine whether detailed con-
trols for observed and unobserved produc-
tivity can account for possible gender dif-
ferences in the promotion of Ph.D. econo-
mists. The labor market for academic
economists is a rich context for studying
gender differences in promotion. Whereas
male and female Ph.D. economists likely
exhibit relatively homogeneous labor-mar-
ket attachment in comparison to the gen-
eral population (Kahn 1995), the annual
reports of the Committee on the Status of
Women in the Economics Profession
(CSWEP) over the past 25 years provide
descriptive evidence that female economists
‘have not progressed up the academic ranks
as rapidly as might be expected based on a
“standard” promotion profile (Blank 1996).
This view is formally supported by Kahn
(1993) and Broder (1993), who used Na-
tional Science Foundation data for Ph.D.
economists to, respectively, show that
women took over 2 years longer than men
to receive tenure and had alower predicted
academic rank than comparable male col-
leagues. Recent work has also found sig-
nificant gender differences in the probabil-
ity of choosing an academic job, the quality
of job placement, and productivity
(McMillen and Singell 1994; Kolpin and
Singell 1996). Our paper examines whether
gender differences in promotion are
present for AEA economists after we in-
clude detailed controls for employer and
employee heterogeneity and model the
_process of selection into academia.
Academic labor markets offer a unique
opportunity to study possible gender dif-
ferences in promotion, because depart-
ments can be ranked within the profession
and because professors can be ranked within

a department by a well-defined promotion
hierarchy. Prior studies that have exam-
ined gender differences in promotion have
not generally had a clear job ranking and
have used strictly ordered proxies for job
advancement, including access to vocational
training (Duncan and Hoffman 1979), oc-
cupational indices (Leonard 1984), and
skill intensities of jobs (Gronau 1988). The
reliance on job-advancementindices, along
with cross-sectional data, has made it diffi-
cult to distinguish between initial job as-
signment (that is, an initial placement in a
good job) and job promotion (that is, a
movement up the job ladder from an initial
low-rung job). Such measurement error
could confound aging versus cohort effects
and may overstate the portion of the pro-
motion differential that is unexplained.
Our data, however, permit a precise identi-
fication of whether a promotion has oc-
curred and provide controls for the quality
of the promoting department that relates
to the height of the promotion hurdle. In
addition, empirical promotion studies gen-
erally do not have direct controls for pro-
ductivity on the job and have instead relied
on schooling and experience controls to
measure productive differences among
workers. Our focus on academic econo-
mists offers the additional advantage that
on-the-job productivity can be measured
directly by research output.

We develop astatic discrete-choice model
ofjob assignmentand job promotion, which
is operationalized using a panel of postwar
academic and non-academic economists
belonging to the AEA. Specifically, we
employ a cross-sectional ordered-probit
model to examine whether there were gen-
der differences in job assignment among
academic economists, controlling for pos-
sible self-selection between academic and
non-academic jobs. In addition, we exam-
ine gender differences in the career ad-
vancement process by estimating the prob-
ability of promotion from the assistant-to-
associate level and the associate-to-full level
using both standard bivariate and random-
effects probit models. Finally, we explore
the trend in gender differences over the
three decades studied.
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Empirical Model

We modify the static discrete-choice pro-
motion formulation of Winter-Ebmer and
Zweimuller (1997) to examine the promo-
tion process of academic economists. Al-
though we have access to repeated observa-
tions of the same individual, for exposi-
tional purposes we discuss a cross-sectional
variant of the model. Specifically, we as-
sume an aggregate measure of productivity
(P) foracademic i that dependslinearly on
a vector of attributes (X):

(1) P=XB+e,

where B is a vector of unknown parameters
and €, measures unobserved individual pro-
ductivity differences that are assumed to be
normally distributed.

Each department has a threshold pro-
ductivity level (P¥), which represents the
minimum necessary productivity to achieve
promotion. The threshold productivity
depends on department characteristics (Z)
and measurement error in assessing pro-
ductivity (v): P¥= Zy+ v, Thus, promo-
tion occursif the person’s productivity level
exceeds the threshold value of the faculty
(thatis, P,> P¥). In other words, using (1),
the promotion condition can be expressed
as

(2) XB+e>Zy+w,

Equation (2) forms the basis for a discrete-
choice model of promotion. Gender dif-
ferences in promotion are modeled by in-
cluding a gender dummy variable in Z to
examine whether women’s promotion re-
quirements differ from those of compa-
rable male colleagues.

Based on equation (2), we consider two
empirically plausible manifestations of gen-
der differences in promotion: job attain-
ment and job advancement. For profes-
sional attainment, we examine the progress
ofan individual through the academic ranks
from assistant professor (R=0) to associate
professor (R=1) to full professor (R=2).
In this instance, promotion from assistant
to associate professor and promotion from
associate to full professor both involve sur-
passing a discrete, ordered productivity

threshold. Thus, if € and v, are normally
distributed, equatlon (2) forms the basis
for an ordered-probit model of promotion
up the academic hierarchy:

(3.1) R=0if (Zy- XB) + (v,—€) <0
(3.2) R=1ifp>(Zy-XP) + (v,-€) >0
(3.3) R=2if (Zy- XB) + (v,—€) > p,

where 0 and p are the latent productivity
thresholds for promotion from assistant to
associate professor and associate to full
professor, respectively. The ordered-probit
model described in equations (3.1)-(3.3)
is used to examine possible gender differ-
ences in the composition of the job hierar-
chy in economics.

Gender differences in the composition
of the profession by academic rank can
arise if the opportunities for promotion of
female economists differ from those of their

~ male colleagues at any rung of the job

ladder. Thus, we also examine how careers
advance within the profession by focusing
on the promotion process from assistant to
associate professor separately from the pro-
motion process from associate to full pro-
fessor. In the context of (2), advancement
up a rung of the job ladder (A) is dichoto-
mous, with A=1when a professor’s produc-
tivity exceeds a department’s productivity
threshold for a given rank and A = 0 when
not. Thus, using equation (2), assistant-to-
associate or associate-to-full professor ca-
reer advancement can be expressed as

(4.1) A =1life —v,>Zy- XP

(4.2) A=0ife - v,< Zy- XB

Given that €, — v, is normally distributed,
(4.1) and (4. 2) form the basis for a probit
model that is used to examine whether
there are gender differences in the promo-
tion process from assistant to associate pro-
fessor or from associate to full professor.
Importantly, we only observe academic
attainmentand promotion if the individual
selects into academia. Thus, modeling se-
lection is important to take account of the
possibly non-random decision to selectinto
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or out of an academic job. For brevity, the
description of the likelihood functions for
equations (3) and (4) that model the selec-
tion process is included in the appendix.
These selection models are used in the
empirical analysis.

Data

The data used contain characteristics of
American Economic Association (AEA)
members. AEA members are likely to rep-
resent the most active Ph.D. economists in
the profession. Given that professional
activity is correlated with success, this sug-
gests that AEA members are more likely to
be promoted. Thus, if women are less likely
to be promoted than are men, as prior
evidence suggests, and are less active on
average in the profession, only the best
female economists would be observed in
the AEA, and this would tend to understate
the gender differences in promotion.

Both a pooled cross-section and a panel
data set are used in the empirical analysis.
The data are constructed in several steps.
First, using the 1964 and 1974 AEA “Bio-
graphical Listing of Members” and the 1985
computer tape of AEA members, we select
all female AEA members and a random
sample of male AEA members within each
cross-section (thatis, 1964,1974,and 1985).
To be included in the sample the person
must have a Ph.D., must be under age 66,
and must work for an employer located in
the United States.!

'While the selection of the male sample within
each cross-section is random, the number of men
selected in each of the cross-sections is not random.
Originally, we constructed the data set to analyze
foreign-born members of the U.S. economics profes-
sion. In doing so, we randomly sampled a native-born
control group ata 50% rate of the foreign-born AEA
population within each of the 1964, 1974, and 1985
cross-section samples (see McDowell and Singell
1999). For the current analysis, all male foreign-born
AEA members are excluded from the sample. More-
over, any previously unsampled female economists
who met the criterion for sample selection have been
added so that the current data include the entire
population of female AEA economists and a ran-
domly sampled native-born male control group.

The initial cross-sectional data are supple-
mented by adding observations for the origi-
nally sampled persons in each of the cross-
sections for which they are observed. For
example, the name of an economist ini-
tially sampled in 1974 is cross-checked and
observations added in other cross-sections
if this person is observed in the 1964 AEA
Directory, the 1985 AEA Directory, or both.
Nearly 66% of male and female AEA mem-
bers are observed in more than one direc-
tory. Thus, a third of the sample is lost
through attrition in a given cross-section.
The empirical analysis examines the sensi-
tivity of the results to possible attrition bias
by comparing the panel models that re-
quire at least two person years to cross-
sectional specifications that include those
AEA members who are observed only once.

The last data step involves adding the
1989 cross-section. The 1989 cross-section
is constructed by including in the 1989 data
all individuals who are in the 1985 cross-
section and who otherwise meet the crite-
ria for sample inclusion. Thus, no attempt
is made to add “new” names in the 1989
cross-section. By adding the 1989 cross-
section, we include in the data persons who
received their Ph.D. after 1974, and we
include the most recent year for which all
the data necessary for the analysis are avail-
able. While the pooled cross-section data
set includes all observations in the four
cross-sections, the panel data are comprised
of only those observations in which a par-
ticular individual is observed in more than
one cross-section.

The data include academic and non-aca-
demic economists, but exclude instructors,
lecturers, visiting professors, and adjunct
professors because promotion is usually not
considered for temporary faculty.? Faculty

2Data we collected for lecturers, visiting profes-
sors, and adjunct professors indicate that whereas
women comprise approximately one-third of the total
observations in the cross-sectional data, they are 57%
of the 242 non-permanent faculty. Omission of these
data could result in an understatement of gender
differences in promotion to the extent that women
are over-represented in temporary faculty positions
because of a failure to be promoted.
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who have joint appointments in academic
and non-academic jobs are assumed to be
in the academic sector. The promotion
analysis focuses on academic rank rather
than tenure for associate professors be-
cause tenure is unobserved. Although the
focus on rank is a consistent treatment of
the promotion to associate and full profes-
sor within a university, it may provide a
different treatment between universities,
because some departments are less likely to
link promotion to associate with tenure.
The subsequent analysis does control for
departmental quality and also examines
possible promotion differences between
Ph.D.-granting and non-Ph.D.-granting in-
stitutions. Nonetheless, the likelihood of
promotion at departments that do not link
tenure and promotion may be overstated
relative to their counterparts that do, be-
cause non-tenured promotions are easier
to obtain, all else equal. If men are dispro-
portionately at institutions that grant asso-
ciate professorship without tenure, this re-
lationship will work toward finding gender-
specific differences in promotion.

The empirical model predicts that both
professional attainmentand career advance-
mentdepend on attributes of the individual
and the department. In addition to a bi-
nary variable that equals one for female
economists, personal attributes include
measures of research productivity, Ph.D.
quality, life-cycle attributes, and fields of
specialization. The demographic and ca-
reer-related data (except publishing pro-
ductivity) are collected from the biographi-
cal listings in the various AEA directories.
The analysis focuses on discrete gender
differences in promotion because given the
relatively small number of female econo-
mists in the data, some structure needs to
be placed on the model in order to identify
possible differences by gender. However,
we examine the sensitivity of the base case
results to possible gender differences in
the slope coefficients.

A control for the quality of the Ph.D.
institution is constructed from Graves et al.
(1982), which is a publication ranking of
the top 240 economics departments from
1979 to 1981. Because of the measurement

error associated with any qualitative rank-
ing of departments, we construct a binary
variable that equals one for “top” depart-
ments. In the analysis we use a Ph.D. from
a top—35 department as the cut-off point.
On average, an economist who hasa top-35
Ph.D. is expected to be of higher ability
than a counterpart who is not from a top
program because of better initial endow-
ments and superior training.

Publishing productivity is measured by
one of four possible publication measures.
In particular, the number of published ar-
ticles in the year of the cross-section and
the subsequentyear (thatis, 1964-65,1974—
75, 1985-86, or 1989-90) is used directly
or, alternatively, weighted either by the
number of co-authors, a journal quality
index, or both. Publication data are gath-
ered from various issues of the AEA Index of
Economic Articles.> While publications prior
to the promotion decision directly affect
professional attainment, this variable tests
whether contemporaneous qualitative dif-
ferences in faculty performance predict
professional attainment.

We control for life-cycle effects by in-
cluding the economist’s post-Ph.D. experi-
ence and age, which, respectively, capture
possible human-capital accumulation and
depreciation over a career. The square and
cubic of age and experience are included
to control for possible nonlinear life-cycle
effects that have been documented in prior
work (Oster and Hamermesh 1997). In
addition, 13 binary field-of-specialization
variables are included to measure possible
differences in attributes among specialists
in different fields.

Departmental differences are measured
by two variables constructed using the
Graves etal. (1982) ranking. Specifically, a
binaryvariable that equals one if the econo-

30nly journal articles are enumerated in the pub-
lication counts (that is, books and articles in books of
collected works are excluded). Co-authors are
weighted by the simple 1/n rule. Article quality is
accounted for using the SSCI Journal Citation Re-
ports “impact factor” as a weight.
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mist places in a top—50 department is used
to measure current-job placement in a re-
search-oriented department, while the log
rank within the top-50 is used to measure
relative placement among research-ori-
ented departments. The greater breadth
of the current-job category in comparison
to that used for Ph.D. institution reflects
the possibly greater imprecision in measur-
ing job quality than in measuring Ph.D.
quality. The log rank is used for rank
within top-50 jobs because, while institu-
tion quality is likely to be inversely related
to rank, a linear ranking is likely to over-
state the differences among departments
(for example, 1 is not necessarily twice a
good as 2). To account for possible promo-
tion differences across different disciplines,
we also include two dummy variables indi-
cating if the individual is notin an econom-
ics department (including agricultural eco-
nomics) but is a faculty member in a busi-
ness department (for example, finance) or
other department (for example, political
science).*
measured by three binary variables for the
1974, 1985, and 1989 cross-sections that
compare possible period effects relative to
the 1964 cross-section.

Descriptive statistics for the 1,878
sampled AEA members, 633 women and
1,245 men, are presented in Table 1. There
are 4,611 person-year observations, of which
1,678 are for female economists and 3,033
are for their male counterparts. These data
include all observations in each cross-sec-
tion. Thus, there are between 1 and 4
observations for each person, and the aver-
age male and female AEA members con-
tribute 2.5 observations. Women were gen-
erally more likely to be working in non-
academic occupations, especially in the
“other” category (for example, a non-profit

Sensitivity checks that replicate the empirical
analysis excluding business and other departments
yield the same qualitative conclusions as those pre-
sented. Thus, we include all members of the AEA,
including those not in economics departments.

Finally, time differences are

or non-academic research institution). It
also is clear that, among the sampled AEA
members employed by an academic institu-
tion, women were over-represented at the
assistant professor rank and under-repre-
sented at the full professor rank. This is
perhaps partially due to the women in the
sample being younger and less experienced
than the men.

Women also were less likely than men to
be employed at a top-50 department.
Among other possible reasons, this finding
may reflect the fact that, regardless of which
measure of publication productivity is used,
the descriptive statisticsindicate thatwomen
produced less research than men. Some of
this productivity difference may perhaps
be explained by differences in fields of
specialization: women tended to be less
concentrated than men in theory and quan-
titative methods and more concentrated in
labor.5 Finally, consistent with their grow-
ing numbers in recent years, women ap-
pear to have relatively higher representa-
tion in the more recent cross-sections. The
descriptive evidence for the panel data,
which exclude those persons who are ob-
served only once in an AEA Directory, isnot
presented because it yields the same quali-
tative conclusions.

Professional Attainment

The descriptive evidence indicating that
women were under-represented at the se-
nior ranks may show that female econo-
mists progressed up through the academic
ranks relatively slowly in comparison to
their male counterparts. However, because
economics has historically been a male-
dominated profession and the entry of fe-
male economists into the profession has
increased over time, this under-representa-
tion may simply have been the result of the
relatively shorter tenure of women in the
profession. In addition, McMillen and

®Fields of specialization do not sum to 100% be-
cause both first and second fields are used to desig-
nate a field of specialization.



230

Table 1. Descriptive Statistics for All AEA Members in the Sample.
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__ Full Sample Women Men
Characteristic Mean  St. Dev. Mean  St. Dev. Mean  St. Dev
Occupation
Assistant Professor 0.172  0.378 0.25%  0.435 0.130  0.337
Associate Professor 0.197 0.398 0.212 0.409 0.189 0.392
* Full Professor 0.343  0.475 0.222  0.416 0.406  0.491
Government Occupation 0.099 0.298 0.106  0.309 0.095 0.293
Business Occupation 0.100 0.300 0.093 0.290 0.104 0.306
Other Occupation 0.089  0.285 0.114 0.318 0.076  0.266
Publications
Articles Published 0.700  1.382 0.575 1.141 0.765 1.488
Articles Wtd. by Co-Authors 0.566  1.096 0.468  0.903 0.617 1.180
Articles Wtd. by Quality 0.521 1.362 0.365  0.943 0.602 1.529
Art’s Wtd. by Co-Authors/Quality 0.389 1.062 0.270  0.712 0.451 1.200
Personal Attributes
Age 43.756  9.321 42.390  9.602 44.467  9.092
Experience 12.988  8.490 11.205  8.386 13.915  8.396
Top 35 Ph.D. 0.725  0.446 0.691 0.462 0.743  0.437
Top 50 Current Job 0.263  0.440 0.219  0.413 0.287  0.452
Business Department 0.092  0.289 0.0560  0.218 0.113  0.317
Other Department 0.052  0.221 0.068  0.251 0.043  0.203
Cross-Section: 1974 0.257  0.437 0.218 0.413 0.277  0.448
Cross-Section: 1985 0.361 0.480 0.411 0.492 0.335  0.472
Cross-Section: 1989 0.263  0.440 0.282  0.450 0.253  0.435
Fields of Specialization
Theory 0.151 0.358 0.081 0.273 0.187  0.390
History 0.057  0.232 0.041 0.199 0.065  0.246
Economic Systems 0.027  0.162 0.023  0.149 0.029  0.168
Growth 0.145 0.352 0.061 0.240 0.189  0.392
Quantitative Methods 0.125  0.331 0.036  0.187 0.171 0.377
Monetary 0.172  0.378 0.148  0.355 0.185  0.388
Fiscal 0.133  0.339 0.094 0.293 0.152  0.359
International 0.096  0.294 0.074  0.261 0.107 0.310
Business 0.101 0.301 0.018 0.132 0.144 0.351
Industrial Organization 0.137 0.344 0.040 0.196 0.188  0.391
‘Agricultural 0.031 0.175 0.011 0.106 0.042 0.200
Natural Resources 0.0563  0.225 0.031 0.174 0.065  0.246
Labor 0.226  0.418 0.285  0.452 0.196  0.397
Urban and Regional 0.075  0.264 0.047 0.211 0.090 0.286
Individual Observations 1,878 633 1,245
Person-Year Observations 4,611 1,578 3,033

Singell (1994) found that academic
economists differ from non-academic
economists in various attributes, includ-
ing gender composition, suggesting pos-
sible non-random selection of Ph.D.
economists into academia. Thus, to de-
termine whether there were gender dif-
ferences in Ph.D. vintage, in opportuni-
ties, or both, and to control for possible
self-selection into academia, we estimate

the bivariate ordered-probit model in
equation (A2) (Appendix).
Identification of the bivariate model is
obtained through two exclusion restric-
tions. First, current-job rank is excluded
from the probit model for an academic
versus non-academic job because publica-
tion rankings do not exist for non-academic
institutions. Second, the probit model for
academic jobs excludes age and instead
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includes five-year Ph.D. cohort dummies
starting with those prior to 1956 (the ex-
cluded period) and ending in 1985-89,
which measure possible cohort effects for
sector placement in the profession, which
have been documented in prior work
(Breneman 1975; Cartter 1976). In this
case, the three time measures (experience,
period, and cohort effects) are linearly re-
lated and cannot be separately identified
with the two sources of sample variation
(individual and time). Thus, we exclude
the period effects in favor of cohort effects
in the selection equation.

The ordered-probit results that are pre-
sented in Table 2 focus on the possible
gender differences in the promotion pro-
cess, and the selection estimates are in-
cluded in the first two columns of Appen-
dix Table Al for reference. The estimates
indicate that most of the explanatory vari-
ables are statistically significant at tradi-
tional levels. In addition, the coefficient
on the correlation between the ordered-
probitmodel and the probitselection model
is negative and statistically significant, which
indicates that non-academics are predicted
to have had lower professional attainment
than persons who selected academia. It
could be that Ph.D. economists simply
sorted based on their comparative advan-
tage, or, alternatively, that persons who fell
short of the promotion threshold frequently
moved into non-academic jobs. This issue
is not examined here but deserves future
exploration, because the selection results
presented in columns (1) and (2) in Ap-
pendix Table Al indicate that women were
less likely to select academic jobs.

Table 2 includes the results for the num-
ber of articles weighted by journal quality
as the measure of contemporaneous pub-
lishing tendency. These findings are pre-
sented because the coefficients on the al-
ternative publication measures, while quali-
tatively equivalent, generally have less ex-
planatory power. The greater explanatory
power of the quality-adjusted number of
articles supports prior work that finds that
economics departments evaluate the num-
ber of lines on the vitae discounted by
journal quality for the purposes of promo-

tion (McDowell and Smith 1992). The
coefficient on the publishing productivity
variable is positive and statistically signifi-
cant, which indicates that economists with
a higher contemporaneous tendency to
publish had higher professional attainment.

The coefficient on current job in the top
50 is positive and statistically significant,
which may reflect the fact that many top
departments, rather than hire and promote
younger faculty, hired proven senior fac-
ulty. Indeed, controlling for a top—50 place-
ment, the coefficient on the log rank of
top-50 departments is negative and statisti-
cally significant, suggesting that it was
harder to move up through the job hierar-
chy of top departments. The coefficients
on age and post-Ph.D. experience variables
are statistically significant and indicate non-
linear life-cycle effects on promotion.
Jointly, their coefficients suggest that, for
the average Ph.D. who received a Ph.D. at
age 30, the probability of moving up in
academic rank increased at a decreasing
rate between approximately the ages of 30
and 50 and declined thereafter. Thus,
there appears to have been a standard pro-
motion profile whereby most faculty
achieved the rank of full professor by their
mid- to late forties, and those who did not
reach the full professor rank “on schedule”
became increasingly likely to stay at the
rank of associate. In addition, the binary
variables controlling for each of the cross-
sections suggest that placement in the se-
nior ranks became significantly more diffi-
cult in the 1980s relative to the earlier
periods. This is not surprising, given the
recent history of the academic labor mar-
ket for economists. The number of aca-
demic jobs in the profession grew at an
unprecedented rate during the 1960s, cre-
ating ample opportunities for promotion
well into the early 1970s, but this process
had slowed or even reversed for academics
hired later and promoted in the 1980s
(Cartter 1976).

The coefficient on the female dummy
variable is negative and statistically signifi-
cant, suggesting that women were less likely
than men to be at senior ranks. Although
supportive of descriptive evidence suggest-
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Table 2. Ordered-Probit Model for Assistant-Associate-Full Professor with Sample Selection.

Ordered Probit Estimates Marginal Effects
Independent Variable Coefficient (Standard Error) Assistant Associate Full
Constant —90.250%*
(2.849) 2.888 5.187 -8.075
Female —0.298**
(0.065) 0.042 0.076 -0.118
Articles Wtd. by Quality 0.080**
(0.022) -0.011 -0.020 0.031
Current Job in Top 50° 0.364%*
(0.141) -0.052 -0.093 0.145
Log Rank in Top 50° ~0.096%*
(0.045) 0.014 0.024 -0.038
Top 35 Ph.D.> ~0.022
(0.052) 0.003 0.006 -0.009
Age 120.156%*
(18.799) -17.137 -30.779 47.916
Age? -240.274%+
(40.866) 34.268 61.548 -95.816
Age? 15.897%*
(2.914) -2.267 -4.072 6.339
Experience® 23.504%*
(1.575) -3.352 -6.021 9.373
Experience? _38.950%k
(4.507) 5.457 9.801 -15.257
Experience?® ~1.327%*
(0.634) 0.189 0.340 -0.529
Cross-Section: 1974 0.2/73%*
(0.076) -0.039 -0.070 0.109
Cross-Section: 1985 —0.932%*
(0.085) 0.033 0.060 -0.093
Cross-Section: 1989 —0.242%*
(0.087) 0.035 0.062 -0.097
Business Department 0.067
‘ (0.075) -0.010 -0.017 0.027
Other Department 0.135
(0.086) -0.019 —0.}035 0.054
MU (1) 1.406%*
(0.062)
Rho(1,2) ~0.610%*
(0.097)
Log-Likelihood ~4,512.026
Number of Observations 4,611

“Explanatory variables also include 13 field-of-specialization variables.
*Department ranking based on publication rankings in Graves et al. (1982).
°Age and experience are divided by 10 and their square and cubic terms are divided by 100 and 1,000,

respectively.
**Statistically significant at the 5% level.

ing thatwomen ascended through the ranks
of the profession more slowly than their
comparably skilled male colleagues, this
finding does not necessarily indicate gen-

der discrimination in promotion. Prior
work suggests that female economists have
lower publishing profiles than men through-
out their careers (McDowell and Singell



GENDER AND PROMOTION IN THE ECONOMICS PROFESSION 233

1999) and that female academics experi-
ence a drop in productivity in the “child-
bearing” years (McDowell 1982). Thus,
while the analysis controls for contempora-
neous publishing tendencies, the statisti-
cally significant negative coefficient on the
female dummy variable may reflect the cu-
mulative effect of gender differences in
publishing tendencies over a career.®

Career Advancement

To get a better sense of the factors that
contribute to the apparent gender differ-
ences in the promotion profile of econo-
mists, we estimate two variants of probit
models for each step up the academic job
ladder. The first type, given in equation
(A3) (Appendix), is cross-sectional and
controls for possible sample selection be-
tween academic and non-academic jobs.
To make the samples of non-academics and
academics similar in distribution, we re-
strict non-academics used in the assistant-
associate selection analysis to those having
ten or fewer years of post-Ph.D. experi-
ence, while the associate-full selection analy-
sisincludes those non-academics with more
than 10 years of post-Ph.D. experience.’
Under thenull of no unobserved heteroge-
neity, the pooled cross-section model in
equation (A3) provides consistent estimates
of model parameters.

5To approximate the cumulative differences in
publishing over a career, the panel models are esti-
mated cumulating the contemporaneous publications
over each successive cross-section. The coefficient on
cumulative publication measure is positive in each of
the models, but the gender-specific results are un-
changed. The publication measure is also interacted
with experience in both the bivariate and random-
effects models because the cumulative effect of pub-
lications may be expected to be more precisely mea-
sured by the contemporaneous publication measure
early in a career. However, this interaction is statisti-
cally insignificant in each specification, and statisti-
cally significant gender differences remain.

"The selection model is also estimated using the
full sample of non-academic economists. In this case,
the promotion results, while qualitatively equivalent
to those presented, indicate no statistically signifi-
cant selection between the academic and non-aca-
demic sectors.

The second model variant, a random-
effects probit model, provides estimates
that make use of the panel data to control
for the possibility that unobserved hetero-
geneity is present. In the presence of ran-
dom unobserved heterogeneity, the ran-
dom-effects probit model can address the
concern that men and women who are oth-
erwise identical in their observed charac-
teristics are heterogeneous in their prob-
ability of promotion.

Either of the two models, if used alone,
could yield misleading results—the pooled
cross-section model, because of possible
unobserved heterogeneity; the random-ef-
fects probit model, because attrition bias is
a potential problem in using panel data in
this case, since some economists are not
observed in consecutive AEA directories.®
As detailed below, the two estimation pro-
cedures jointly indicate that the qualitative
conclusions are not sensitive to the various
potential sources of bias.

Promotion from Assistant
to Associate Professor

For promotion between assistant and
associate professor, Table 3 includes the
estimates for probit models that use the
pooled cross-sections and correct for sample
selection (models 1 and 2) and that use the
panel and control for random effects (mod-
els 3 and 4). The qualitative effects of the
explanatory variables in the probit specifi-
cations that control for sample selection
are similar to those in the ordered-probit
analysis. However, the coefficients are gen-
erally less statistically significant, which may
reflect the fewer degrees of freedom in the

8The random-effects probit analysis will tend to
overstate the likelihood of promotion if the non-
promoted tend to drop out of the AEA. However, if
there is a “glass ceiling” such that women are less
likely to be promoted, then female economists will be
more likely to drop out, and the probability of their
promotion will appear to be greater than it would be
if there were no attrition. Thus, if there is attrition
bias, it will tend to work against finding a gender
difference in promotion prospects.
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assistant and associate professor data set.
Consistent with the ordered-probit model,
the coefficient on the selection variable
(rho) in the probit models of (1) and (2)
indicates statistically significant negative
self-selection. Thus, young Ph.D. econo-
mists do appear to have sorted by sector
such that those who chose a non-academic
job were less likely to be promoted in an
academicjob than those who actually chose
academia. Unlike the ordered-probitmodel
results, the selection results presented in
columns (3) and (4) of Appendix Table Al
do not suggest statistically significant gen-
der differences in the selection process
into or out of academia.

The random-effects specifications yield
the same qualitative conclusions as those
that control for selection. However, the

-significance level of the coefficients is gen-
erally smaller, because the panel is half the
size of the cross-sections. In addition, the
qualitative variables (for example, the pub-
lication measure) are less statistically sig-
nificant in the random-effects model, be-
cause their marginal effects are smaller in
magnitude. This suggests that the statisti-
callysignificantrandom heterogeneity (that
is, rho in models 3 and 4) captures some
qualitative differences among academic
economists. Nonetheless, because the re-
sults for the explanatory variables in the
probit specifications (when statistically sig-
nificant) are the same as those found in the
ordered-probit model, the subsequent dis-
cussion focuses on the gender differences
in promotion.

The coefficient on the gender dummy is
negative and statistically significantin both
the probit model correcting for sample
selection and the random-effects probit
(models 1 and 3). Thus, the probability of
holding the rank of associate professor was
lower for a female economist than for her
male colleague with comparable age, expe-

rience, and productive attributes. In other

words, we find evidence that women were
less likely to be promoted to associate pro-
fessor after we control for possible self-
selection into academia and the presence
of observed and unobserved heterogene-
ity. Again, while this is consistent with

gender discrimination in the promotion
process, other non-discriminatory processes
could lead to such an outcome. For ex-
ample, if female economists were collec-
tively more likely to stop the tenure clock
because of family responsibilities, they
would have had a lower probability of ob-
taining the rank of associate professor than
their similarly situated male counterparts
who were at a similar stage in their career.
A gender differential would remain even in
the presence of random effects, because its
source would be a group effect, not an
individual effect. A subsequent sensitivity
analysis examines the impact of effective
versus observed experience on gender dif-
ferences in promotion. Nonetheless, with-
out evidence to the contrary, the discrimi-
nation hypothesis is certainly as compel-
ling as possible alternatives.®

While models 1 and 3 indicate that fe-
male economists were generally less likely
than their male counterparts to be pro-
moted from assistant to associate professor,
the dramatic increase in the relative supply
of female economists after 1960 and the
possible increase in the relative demand
for female economists as a result of policy
changes, such as Title VII of the Civil Rights
Act, suggest that the promotion prospects
of women may have changed over time.
Thus, in models 2 and 4 in Table 3 we
include interactions of the gender variable
with the cross-sectional dummy variables to
determine whether there was any changein
the promotion process over time.°

9Because of potential correlation between unob-
served heterogeneity and measured research, we esti-
mate linear probability models separately by gender
including the time-varying variables and individual-
specific fixed effects. An Oaxaca-Ransom decompo-
sition (1994) indicates that a lower probability of
promotion for women is primarily due to gender
differences in the parameters. We focus on the
random effects approach because it permits identifi-
cation of time-invariant control variables and does
not require gender-specific estimates that rely on
relatively few observations of female economists for
identification of the parameters.

Gender differences in promotion over time are
restricted to the cross-sections because there are too
few female economists in finer time intervals to make
statistically reliable comparisons.
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Table 3. Probit Models for Promotion from Assistant to Associate Professor.?

Sample-Selection: Experience < 10 Random Effects
Model 1 Model 2 Model 3 Model 4
Coefficient Coefficient Coefficient Coefficient
Independent Variable (Standard Error) (Standard Error) (Standard Error) (Standard Error)
Constant —23.246%* —22.493%* —26.652%* —28.077**
(4.929) (4.991) (9.473) (10.049)
Female —0.375%:* —0.519%* -0.321* 0.019
(0.093) (0.189) (0.175) (0.771)
Articles Wtd. by Quality 0.166%* 0.166%* 0.092 0.092
(0.023) (0.023) (0.058) (0.059)
Current Job in Top 50° 0.097 0.085 —-0.065 -0.009
(0.235) (0.236) (0.586) (0.609)
Log Rank in Top 50° -0.076 -0.072 -0.036 -0.059
(0.075) (0.075) (0.195) (0.202)
Top 35 Ph.D.> -0.146% -0.150% -0.110 -0.096
(0.079) (0.079) (0.162) (0.168)
Age© 140.358%* 135.085%* 157.989** 163.538%**
(34.172) (34.663) (64.163) (68.515)
Age? —291.367** —279.048** —326.184%* —332.391%*
(77.413) (78.562) (143.251) (152.531)
Age® 19.579%* 18.672%* 21.714%* 21.754**
(5.739) (5.828) (10.466) (11.109)
Experience® 33.107** 32.837** 39.976%* 40.299%:*
(2.442) (2.462) (7.073) (7.101)
Experience? —75.809%: —74.442%* —-98.525%%* -100.240**
(9.423) (9.567) (24.001) (24.975)
Experience® -0.018 -0.193 3.820 3.743
(1.691) (1.696) (3.121) (3.504)
Cross-Section: 1974 0.144 0.119 0.612* 0.703
(0.119) (0.158) (0.354) (0.743)
Cross-Sectlon: 1985 -0.603** —0.629** -0.067 0.216
(0.122) (0.171) (0.304) (0.741)
Cross-Section: 1989 —0.393%* —0.569%* 0.334 0.638
(0.124) (0.177) (0.268) (0.755)
Business Department -0.002 0.011 -0.009 -0.111
(0.117) (0.116) (0.211) (0.219)
Other Department 0.043 0.052 —0.062 -0.080
(0.176) (0.172) (0.415) (0.429)
1974*Female - 0.075 — -0.016
(0.230) (0.892)
1985*«Female — 0.107 — -0.434
(0.222) (0.824)
1989*Female — 0.377* — —-0.450
) (0.229) (0.816)
Rho: Selection Cols. 1-2 —0.736%* —0.768%* 0.349%* 0.386%*
Heterogeneity Cols. 3—4 (0.132) (0.125) (0.128) (0.121)
Log-Likelihood' -1,776.14 -1,774.26 -421.83 -420.14
Number of Obs.¢ 2,261 2,261 1,085 1,085

“Explanatory variables also include 13 field-of-specialization variables.

"Department ranking based on publication rankings in Graves et al. (1982).

‘Age and experience are divided by 10 and their square and cubic terms are divided by 100 and 1,000,
respectively.

“The data include assistant and associate professors only. The selection model also includes non-academics with
10 or fewer years’ experience. The panel excludes academics who are not observed in at least two cross-sections.

*Statistically significant at the 10% level; **at the 5% level.
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The female-time interactions in the
sample-selection probit model (model 2)
suggest that prospects for promotion from
assistant to associate professor were not as
good for female economists as for their
male colleagues in 1964, but improved in
the later cross-sections. However, only the
coefficient on the 1989 interaction is statis-
tically significant at traditional levels. In-
terestingly, there is no evidence of gender
differences in promotion opportunities in
the random effects model 4, which may
suggest that any apparent improvement in
the cross-sectional results is due to hetero-
geneity in the quality of female economists
observed in each period. We explore the
role of heterogeneity across cohorts in a
subsequent sensitivity analysis, which com-
pares promotion opportunities in research-
oriented versus non-research-oriented in-
stitutions.

Promotion from
Associate to Full Professor

The results for the probit model for asso-
ciate-to-full promotion are provided in
Table 4, where models 1-4 are the same
specifications as those in Table 3. The
coefficient on rho for the random-effects
probit is again positive and statistically sig-
nificant, suggesting that the unobserved
heterogeneity is positively correlated with
the probability of promotion from associ-
ate to full professor. Thus, the random-
effects probit again appears to control for
some unobserved skills that are not cap-
tured by the standard probit analysis.

The negative selection coefficient (rho
in models 1 and 2), while similar to the
probit analysis for assistant and associate
professors, is not statistically significant in
this instance. Thus, the self-selection into
non-academic jobs does not appear to have
been as strongly related to the probability
of promotion to full professor as to the
probability of promotion to associate pro-
fessor. This may reflect that tenure (which
is commonly granted upon promotion to
associate professor) was an up-or-out deci-
sion based primarily on publishing that
caused some faculty to “involuntarily” switch

to non-academic jobs, while changes be-
tween academic and non-academic jobs at
the senior ranks were made based on fac-
tors unrelated to the tendency to publish.
It also may be the case that, because the
AFEA is primarily affiliated with academic
institutions, non-academic economists who
moved away from the academic pursuit of
publishing over their career were less likely
to be members of the AEA. This is an
interesting avenue for future research be-
cause, unlike the findings for promotion to
associate professor, the selection results
presented in columns (5) and (6) of Ap-
pendix Table Al indicate that experienced
female economists were significantly less
likely than similar male economists to se-
lect academia.

In general, the coefficients on the pro-
ductivity and life-cycle variables indicate
the same effect on the probability of pro-
motion from associate to full professor as
was found for the probability of promotion
from assistant to associate professor. More-
over, the qualitative variables have effects
that differ between the two promotion de-
cisions in the direction that might be ex-
pected. For example, to compare the im-
pact of a one unit increase in quality-ad-
justed articles on the assistant-to-associate
promotion to its impact on the associate-to-
full promotion requires the calculation ofa
marginal effect for each model, which is
non-linear and depends on the value of
explanatory variables at which it is evalu-
ated.! If the marginal effects for the selec-
tion models are calculated for the average
person in the assistant-to-associate and as-
sociate-to-full samples, an additional qual-
ity-adjusted article increases the probabil-
ity of promotion by 7% from assistant-to-
associate professor and by 4% from associ-
ate-to-full professor (both effects are statis-

The marginal effect is B,0(XPB), where B, is the
coefficient on the variable of interest, B and X are the
estimated coefficient and explanatory variable vec-
tors, and ¢(*) is a standard normal density. B, ¢ (XB)
varies with X and is usually calculated at the mean
sample attributes (that is, X).
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Table 4. Probit Models for Promotion from Associate to Full Professor.?

Sample-Selection: Experience >10 Random Effects
Model 1 Model 2 Model 3 Model 4
Coefficient Coefficient Coefficient Coefficient
Independent Variable (Standard Error) (Standard Error) (Standard Error) (Standard Error)
Constant —-13.747%* -13.504%*%* —32.421** —32.209%*
(3.969) (3.987) (8.322) (8.421)
Female —0.2527%* —0.648%* —0.469%* -1.158%
(0.090) (0.190) (0.243) (0.605)
Articles Wtd. by Quality 0.113%* 0.117%:* 0.180%* 0.185%*
(0.029) (0.029) (0.057) (0.058)
Current Job in Top 50° 0.60'7%* 0.584** 0.744 0.747
(0.189) (0.190) (0.469) (0.484)
Log Rank in Top 50° —0.134%** —0.130%* -0.120 -0.123
(0.060) (0.060) (0.149) (0.154)
Top 35 Ph.D.> -0.036 -0.047 -0.107 -0.122
(0.073) (0.073) (0.194) (0.201)
Age© 65.006** 63.241%* 158.784** 156.452%*
(26.008) (26.176) (55.186) (55.916)
Age? -114.321%* -109.123** —280.563** —272.698**
(55.688) (56.116) (119.724) (121.568)
Age?® 6.796%* 6.361 16.847%%* 16.204*
(3.922) (3.954) (8.552) (8.694)
Experience® 17.708%* 17.513%* 29.739%** 30.468**
(2.133) (2.149) (4.263) (4.398)
Experience?® —23.018%* —21.934 % —36.791%* -36.302%*
(6.079) (6.206) (12.216) (12.585)
Experience® -1.509* -1.634* -3.417 -3.779
(0.836) (0.863) (2.187) (2.694)
Cross-Section: 1974 0.245%* 0.199 0.821%:* 0.646%*
(0.101) (0.125) (0.242) (0.274)
Cross-Section: 1985 -0.122 -0.232* 0.056 -0.229
(0.109) (0.128) (0.234) (0.290)
Cross-Section: 1989 ~0.310%** —0.504%** -0.126 —0.602%*
(0.118) (0.138) (0.252) (0.296)
Business Department 0.142 0.161 0.384 0.446*
(0.101) (0.102) (0.252) (0.263)
Other Department 0.111 0.151 0.163 0.229
(0.113) (0.114) (0.323) (0.332)
1974+Female 0.227 0.613
- (0.213) - (0.607)
1985*Female 0.419%* 0.738
- (0.210) - (0.667)
1989+Female 0.652%* 1.254*
- (0.214) - (0.665)
Rho: Selection Cols. 1-2 -0.262 -0.267 0.772%x* 0.783%:*
Heterogeneity Cols. 3—4 (0.239) (0.239) (0.038) (0.037)
Log-Likelihood -2621.90 -2616.74 -871.362 -867.302
Number of Obs.¢ 3,258 3,258 2,142 2,142

*Explanatory variables also include 13 field-of-specialization variables.

"Department ranking based on publication rankings in Graves et al. (1982).

cAge and experience are divided by 10 and their square and cubic terms are divided by 100 and 1,000,
respectively.

9The data include associate and full professors only. The selection model also includes non-academics with 10

more than 10 years of experience. The panel excludes academics who are not observed in at least two cross-sections.
*Statistically significant at the 10% level; **at the 5% level.
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tically significant). Thus, publications ap-
pear to have mattered more for promotion
to associate professor than for promotion
to full professor.

Similar to the findings for promotion.

from assistant to associate professor, the
results indicate gender differences in pro-
motion from associate to full professor.
For example, the marginal effect calcu-
lated from the sample-selection analysis in
model 1 predicts that women had a 9%
lower probability of promotion from asso-
ciate to full than their comparably skilled
male colleagues. By comparison, the mar-
ginal effect from the same probit specifica-
tion for assistant-to-associate professors in-
dicates women were 16% less likely than
men to be promoted to associate professor.
The marginal effects from the random ef-
fects models indicate smaller, but qualita-
tively similar, gender differences in promo-
tion to full and associate professor (8% and
12%, respectively). Thus, while women
have historically been under-represented
at the rank of full professor (Blank 1996),
our results suggest that this may be due to
the cumulative impact of a relatively large
gender difference in the probability of be-
ing promoted to associate professor in com-
bination with a smaller gender difference
in the probability of promotion from asso-
ciate to full professor. This result accords
with prior evidence on gender differences
in promotion up the job ladder for other
populations of workers (Jones and
Makepeace 1996).

The results in Table 4 indicate that gen-
der differences in the probability of pro-
motion from associate to full professor
. changed over time. In both the probit
model with sample-selection effects and
thatwith random effects, the coefficient on
the gender dummy is negative and the in-
teractions with the 1974, 1985, and 1989
cross-sections are positive. Consistent with
the findings for assistant-to-associate pro-
motion, the results suggest that the promo-
tion opportunities of female economists
improved significantly in the 1980s. In
particular, both the standard bivariate and
random effects probit models predict no
significant gender differences in promo-

tion for the 1989 cross-section. Overall, the
empirical results suggest promotion oppor-
tunities have improved for female econo-
mists.

Effective Experience and
Timing Differences in Promotion

Assuggested above, the observed gender
differences in promotion opportunities
could arise because women were more likely
than men to stop the tenure clock due to
family responsibilities. The finding that
the gender effect was stronger for promo-
tion to associate professor than to full pro-
fessor is consistent with the hypothesis that
women take longer to be promoted to asso-
ciate professor because this hurdle occurs
during their child-bearing years, while pro-
motion to full professor frequently occurs
after most women consider having chil-
dren (Shapiro and Mott 1994). The AEA
data do not directly include information
on fertility, but the sensitivity of the results
to effective versus observed experience is
tested by assuming that women stopped the
tenure clock for two years (Kahn 1993),
thus resulting in a female economist’s “ef-
fective” experience being measured as ob-
served experience minus two years. A find-
ing that gender differences remain after we
adjust for effective experience would sug-
gest that the promotion probability dif-
fered between men and women due to fac-
tors other than the timing of promotion.

Using the interactive specification, Table
5 presents the results when experience for
women is set equal to observed experience
minus two, thus reflecting the assumption
that women have less effective experience
than men. The table focuses on the female-
specific coefficients because the qualitative
conclusions from the other explanatory
variables remain unchanged. The results
indicate that statistically significant gender
differences disappear for promotion to as-
sociate professor, suggesting that timing is
important. This does not necessarily con-
firm that women were more likely to stop
the tenure clock, because women would
also have taken longer to be promoted to
associate professor if they were more likely
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Table 5. Estimates of Gender Differences in the Probability of Promotion
When Experience for Women Is Set Equal to Observed Experience (in Years) Minus Two.*

Assistant to Associate

Associate to Full

Probit with  Random-Effects Probit with  Random-Effects
Group Selection Probit Selection Probit
Female -0.035 0.634 —0.624%* -1.074*
(0.199) (0.753) (0.189) (0.616)
Cross-Section: 1974 0.159 0.706 0.177 0.654%*
: (0.164) (0.728) (0.126) (0.265)
Cross-Section: 1985 —0.399** 0.345 —0.278%:* —0.076%%*
(0.186) (0.716) (0.127) (0.273)
Cross-Section: 1989 -0.244 0.789 —0.572%%* -0.416
(0.191) (0.737) (0.132) (0.273)
Female*1974 0.085 0.069 0.315 0.873
(0.238) (0.830) (0.214) (0.609)
Female*1985 -0.053 -0.580 0.497%** 0.825
(0.233) (0.763). (0.213) (0.661)
Female*1989 0.158 -0.630 0.737%* 1.288**
(0.244) (0.779) (0.216) (0.667)
Number of Obs. 2,261 1,085 3,258 2,142
Log-Likelihood -1,788.21 -419.23 -2,598.47 -817.29

*The empirical model includes the same explanatory variables as the specifications in models 2 and 4 in

Tables 3 and 4.

*Statistically significant at the 10% level; **at the 5% level.

to be denied tenure on their first job due to
gender discrimination and had to change
jobsin order to obtain a promotion. None-
theless, the results are consistent with
women taking longer to be promoted to
associate professor.!?

The associate-to-full professor results
indicate that statistically significant gender
differences in promotion remain even af-
ter we control for “effective” experience.

12The random-effects model is also estimated in-
cluding (a) a binary variable that equals one if the
academic is continuously employed at the same insti-
tution and (b) itsinteraction with the female dummy.
Although assistant-to-associate promotion is found to
be statistically unrelated to continuous employment,
the coefficient on the female interaction is negative
and statistically significant. This suggests that women
who stay at a given institution take longer to be
promoted than those who move between institutions.
In addition, the gender dummy is now statistically
insignificant, suggesting that all of the gender differ-
ence in promotion can be attributed to women who
stay and are promoted at a given institution.

Indeed, the overall results are remarkably
similar to those presented in Table 4. This
suggests that gender differencesin the prob-
ability of promotion to full professor were
not due to women taking longer to be pro-
moted. This result does not necessarily
confirm the presence of discrimination.
For example, gender differences in the
probability of promotion would be present
if family responsibilities made women less
mobile than their male colleagues, thus
preventing them from seeking promotion
through job changes.!® Nonetheless, the

1%The random effects probit model for promotion
to full professor is also estimated including the binary
variable for continuous employment and its interac-
tion with the female dummy variable. The coefficient
on the continuous employment variable is negative
and statistically significant, suggesting that mobile

- associate professors were better able to obtain promo-

tion to full professorship by changing institutions.
On the other hand, the female interaction term indi-
cates no statistically significant gender difference in
the return to mobility.
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Table 6. Estimates of Gender Differences in the
Probability of Promotion for Ph.D. and Non-Ph.D. Institutions.?

Ph.D. Institutions Non-Ph.D. Institutions

Assistant to Associate Associate to Full Assistant to Associate Associate to Full

Probit  Random- Probit  Random- Probit  Random- Probit  Random-

with Effects with Effects with Effects with Effects

Indep. Var. Selection  Probit Selection  Probit Selection  Probit Selection  Probit

Female -0.778** -2.330 -0.811** -1.108 -0.214  -0.294 -0.721** 0.921
(0.316) (5.711) (0.253) (1.110) (0.319) (1.151) (0.301) (2.698)

1974 0.100 1.012 0.242 0.644* 0.145 0.838 -0.010 1.537
(0.222) (1.575) (0.156)  (0.356) (0.272)  (1.136) (0.225)  (1.043)

1985 -0.712%% -0.004 -0.144  -0.299 -0.447 0.662 -0.558** —-0.778
(0.287) (1.244) (0.175)  (0.398) (0.279) (1.417) (0.208)  (0.893)
1989 -0.430 0.903 -0.361* -0.521 -0.460 0.969 —0.875** -3,128%*
(0.291) (1.348) (0.190)  (0.413) (0.300) (1.496) (0.217)  (1.037)

Female*1974 0.396 2.018 0.290 0.500 -0.194 -0.335 0.366 -0.529
(0.365) (5.607) (0.281) (1.202) (0.387) (1.540) (0.354) (2.791)

Female*1985 0.647*  1.436 0.498*  0.348 -0.347 -1.011 0.589* -0.598
(0.357) (5.132) (0.283)  (1.204) (0.369) (1.609) (0.339) (2.828)

Female*1989 0.831%* 1.467 0.679**  0.326 -0.026  -0.322 0.904** 2.636
(0.371)  (5.381) (0.277)  (1.205) (0.388) (1.644) (0.347) (2.796)

Number of Obs. 1,431° 478¢ 2,203 1,238¢ 1,376° 553¢ 1,805° 844
Log-Likelihood -1,065.56 -126.10  -1,702.98 -434.00 -1,119.39 -226.96  -1,470.50 -362.58

*The empirical model includes the same explanatory variables as the specificatiofis in models 2 and 4 in
Tables 3 and 4.

*The number of observations across institution types differs from that found in Tables 3 and 4 because the
non-academics in the selection model are included in each specification.

“The number of observations across institution types differs from that found in Tables 3 and 4 because some
sample members may change institution type and thus are dropped from the analysis.
*Statistically significant at the 10% level; **at the 5% level.

findings suggest that, unlike the promo-
tion to associate professor, the gender dif-
ference in the promotion to full professor
did not arise because women had less effec-
tive experience.

a change in the placement mix could tend
to offset improvements in the probability
of promotion for female economists, be-
cause research-oriented departments are
likely to be more frugal than teaching-ori-
ented institutions in granting promotions.
One implication is that there should be
separate analyses of women’s promotion
opportunities in research-oriented institu-

Promotion at Ph.D.
versus Non-Ph.D. Institutions

Recent evidence suggests that the likeli-
hood of women placing in top departments
has increased over time (Singell and Stone
1993). If discriminatory preferences caused
economics departments to initially hire only
superior female economists who were very
likely to be promoted, then declining gen-
der bias or increasing affirmative action
pressures might encourage less able female
candidates to be hired. As a consequence,

tions and teaching-oriented institutions.
This is particularly important because the
productivity model that dictates the inclu-
sion of a control for research output in the
empirical specification is most likely to be
relevant at research-oriented universities.

For simplicity, we define research-ori-
ented departments as those granting Ph.D.s
in economics. Although this division is
somewhat arbitrary, the publication rank-
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ing by Graves et al. (1982) indicates thatall
of the top 50 departments and 96 of the top
100 departmentsare Ph.D.-granting. Thus,
the presence of a Ph.D. program is highly
correlated with research activity in eco-
nomics. The results for persons starting
their academic careers in Ph.D.-granting
and non-Ph.D.-granting institutions are
presented in Table 6, where, for brevity,
the focus is again on the female-specific
results. The coefficients on the non-gen-
der-specific coefficients are qualitatively
similar across the models for the two insti-
tutional types, except for the publication
variable, which is statistically significant for
Ph.D.-granting institutions but not for non-
Ph.D.-granting institutions. The discussion
focuses on the bivariate probit results be-
cause the coefficients from the random-
effects models are largely statistically insig-
nificant, which is likely due to the relatively
small degrees of freedom in the panel data.

The results indicate differences in assis-
tant-to-associate promotion opportunities
for women in Ph.D. versus non-Ph.D. insti-
tutions. In particular, whereas female assis-
tant professors at Ph.D. institutions in the
1960s were significantly less likely to be
promoted than were their male colleagues,
the promotion opportunities significantly
improved in the 1980s, such that there was
no statistically significant gender differen-
tial in promotion by 1989. On the other
hand, there were no apparent gender dif-
ferences in the assistant-to-associate pro-
motion opportunities for female econo-
mists in non-Ph.D. institutions. Thus, the
observed gender difference in promotion
in the full sample of economists appears to
have been largely due to the experience of
those women who placed in research-ori-
ented departments.

The sample-selection probit results for
promotion to full professor are quite simi-
Jlar across Ph.D. and non-Ph.D. institutions.
In general, for both Ph.D. and non-Ph.D.
institutions, female associate professors
were significantly less likely than similar
men to be promoted to full professor dur-
ing the 1960s, but there was significant
improvement in their promotion opportu-
nities in the 1980s. Overall, the results

suggest that in the earlier period gender
differences in promotion to full professor
were pervasive across all institution types,
but thatsignificantimprovements occurred
in the 1980s across the quality spectrum of
economics departments.

Conclusion

We have used panel data on American
Economic Association members from 1964
to 1989 to examine whether the profes-
sional attainment and career advancement
opportunities of female economists differed
from those of their comparable male col-

.leagues. Academia is a good setting for

studying promotion because it has well-
defined hierarchies that rank both depart-
ments within a profession and faculty within
a department and because research pro-
ductivity can be observed and directly com-
pared across the profession. The focus on
the economics profession provides an op-
portunity to examine whether women’s
promotion opportunities have improved in
a male-dominated occupation that is
transitioning toward more even represen-
tation.

Our ordered-probit model results indi-
cate that women were under-represented
at the senior ranks. This finding remains
even when we include detailed controls for
personal attributes and self-selection be-
tween academic and non-academic jobs.
Bivariate probit models of promotion from
assistant to associate professor and associ-
ate to full professor suggest that the gender
differencesin professional attainmentarose
because women were less likely than men to
be promoted at each rung of the job ladder.
Randome-effects specifications indicate that
the finding of gender differences in pro-
motion is robust with respect to controls
for both observed productivity and unob-
served heterogeneity. Comparisons be-
tween the two probit models suggest that
promotion to associate professor was a
higher hurdle for women than promotion
to full professor. Thus, the results suggest
that the relatively small representation of
female full professors was due to the cumu-
lative impact of gender differences in pro-
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motion as faculty moved up the job hierar-
chy. Nonetheless, while women were less
likely than men to be promoted, models
that include time-varying gender dummies
suggest that the promotion opportunities
of female economists improved over time,
particularly at research-oriented depart-
ments. The improvement in promotion
prospects for female economists was such
that the evidence indicates no unexplained
gender differences in promotion by the
end of the 1980s.

Overall, the results suggest the presence
of a “glass ceiling” during the 1960s and
continuing into the early 1980s in an occu-
pation where men and women were likely
to have relatively similar labor-market at-
tachments and in circumstances affording
ample controls for contemporaneous gen-
der differences in productivity. Although
the evidence for gender discrimination is

compelling, prior research found that fe-
male economists during this period pre-
ferred a less research-oriented job than
their male colleagues (Barbezat 1992) and
that female academics dedicated more time
to teaching and service than did their male
counterparts at comparable institutions
(Singell et al. 1996). Moreover, specifica-
tions that control for possible differences
in “effective experience” between male and
female economists eliminate all statistically
significant gender differences in promo-
tion from assistant to associate professor. It
follows that the apparent equalization of
promotion opportunities across gender in
the late 1980s indicates that the glass ceil-
ing broke, or men and women became
more alike in their labor market attach-
ment and taste for research, or some com-
bination of those two changes came into

play.

Appendix

To account for possible non-random self selection
into or out of academia, we add to our models in
equations (3) and (4) an index model:

(A1) S*= W8 +m,,

where §% is a latent index of selection, W,is a vector
of characteristics that affect the decision to be in an
academic job, 3 is a vector of unknown parameters to
estimate, and 7, is a standard normally distributed
error. Because §*is unobserved, a new Ph.D. enters
academia or a senior economist remains in it if §;=1,
which occurs when §* > 0, and does not choose
academia when §*= 0.

For the case of job assignment, we now have a
bivariate ordered-probit model with log-likelihood
given as

(A2) InL =3 In ®(-W8s) +
Z £D, (0,0, W,8,0) - 0,k W,5)1,

where @ (*) is the standard normal cdf, ®,(*) is the
bivariate standard normal cdf, D, =1 if person i
fallsin rank r, p_=p — (XB - Z'y) M,_, =p,_,—(XB
- ZY), and p is the sample correlation between €,
and 1M,. For the ordered probit indices, note that
P, =-=, p,=0, p =p, and p, = . Because the
outcome is dichotomous rather than ordered for
job promotion, the log-likelihood is simplified and
is given as

(A3) InL=_ % In®,(u,W3,p) +

SI=0,ZPI=11n d)l,(_p'," VV,B,—P) +S,=ZO In CI>(W:,8),

where p,= (XB - Zy). Identification for both of the
bivariate sample-selection models is achieved by
assuming that some variables affect the decision to
selectinto or out of academia but not the probabil-
ity of promotion.
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Appendix Table Al

Simultaneous Probit Estimates for Academic or Not

Simultaneously Estimated with:

Ordered Probit: Probit: Probit:
Assistant-Associate- Assistant to Associate to
Full Professor Associate Professor Full Professor

Indep. Var. (Table 2) (Table 3, Model 1) (Table 4, Model 1)
Constant 1.256%*%  0.143 1.014**%  0.228 3.498%* 0.305
Female -0.127%%  0.056 -0.031 0.088 —0.264** 0.075
Articles Wtd. by Quality 0.263**  0.020 0.279**  0.032 0.265%* 0.026
Top 35 Ph.D.? —0.225%*%  0.047 -0.161**  0.070 —0.205%%* 0.065
Experience® -3.166**  0.851 —22.562*%* 4231 —22.358%* 2.667
Experience? 9.582%*  2.681 214.541%*  38.427 48.806%* 6.003
Experience? —-0.852 0.549 18.720 16.469 —1.084%* 0.559
Cohort: 1955-59 0.071 0.121 — — 0.032 0.125
Cohort: 1960-64 0.075 0.120 0.373% 0.218 0.075 0.129
Cohort: 1965-69 -0.056 0.117 0.108 0.199 -0.173 0.124
Cohort: 1970-74 -0.162 0.117 0.218 0.206 -0.143 0.125
Cohort: 1975-79 -0.449%*  0.117 0.032 0.196 —0.741 % 0.124
Cohort: 1980-84 —-0.386%*  0.127 -0.095 0.188 —0.374%* 0.155
Cohort: 1985-89 -0.486%*  0.132 -0.033 0.197 — —
History 0.950*%*  0.134 0.958**  0.236 0.912%* 0.171
Economic Systems 0.826**  0.176 0.633* 0.349 0.801%* 0.221
Growth —0.406**  0.064 -0.293** ~ 0.109 —0.43] ** 0.077
Quantitative Methods -0.230%*  0.068 -0.159 0.107 —0.323%* 0.089
Monetary -0.119*%%  0.060 -0.147 0.092 -0.096 0.078
Fiscal —0.135%*%  0.063 -0.217%%  0.102 —0.173%* 0.082
International -0.345%%  0.074 -0.226%*  0.117 —0.402%* 0.094
Business -0.110 0.074 -0.044 0.126 —-0.151% 0.092
Industrial Organization —0.249%*  0.069 —-0.223%*  0.108 —0.291%* 0.088
Agricultural -0.191* 0.114 -0.008 0.189 —0.283%* 0.147
Natural Resource -0.326**  0.091 —0.258%*%  0.145 —0.387** 0.116
Labor -0.001 0.058 -0.165%*  0.086 0.094 0.079
Urban and Regional 0.228**  0.088 0.311**  0.132 0.200%* 0.115
Log-Likelihood -4512.026 -1776.143 -2621.901
Number of Observations 4611 2,261 3,258

2Department ranking based on publication rankings in Graves et al. (1982).
"Experience is divided by 10, experience squared by 100, and experience cubed by 1000.
*Statistically significant at the 10% level; **at the 5% level.
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