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Many experts in student development and,, many col-
lege graduatescontend that what happens outside the
classroom is as important for students' personal and in-
tellectual growth as what happens Inside the classroom.
The wide range of activities and experiences involving all
members of the campus communityfaculty, staff and
studentsare not so much extra curricular as co-
curricular. they are complementary and crucial parts of the
learning process. Ideally, the college environment as a
whole should help students acquire knowledge, build
skills and confidence, learn how to make informed
choices, and how to handle differencesincluding tose
of race, class and gender.

That colleges and universities too often fail to meet this
challengeespecially in to case of women students is
underScored by finding/1/.9f the most extensive longitudinal
Study of stNent development to date. It concludes that
"(elven though men and women are presumably exposed
to common liberal arts curriculum and other educational
programs during the undergraduate years, it would seem
that these programs serve more to preserve, rather than to
reduce, stereotypic differences between men and women
in behavior, personality, aspirations and achievement."'

Hall is Associate Director for Programs and Sandier is Executive Director of the Project on the Status and Education of
Women of the Association of American Colleges.
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AAAS Presidential Lecture:
Voices from the Pipeline

SHEILA E. WIDNALL

The number ofwhite males ofcollege age, who have been
the dominant participants in the fields of science and
engineering, is predicted to drop significantly in the
future. Rapid increases in the participation of women
offer some hope of filling anticipated vacancies in the
ranks of scientifically trained personnel, although this
rapid growth has reached a plateau in many fields. Most
studies show that women enter graduate school at about
the same rate as men; the dropoff in women's participa-
tion occurs sometime before the atainment of the Ph.D.
Recent surveys of graduate students indicate that men
and women respond differently to the pressures ofgradu-
ate school and often have a different image of themselves
and of their advisers' perceptions of them as graduate
students. Some clues from these results may show how
the environment can be made more supportive for all
students, and for women and minority students in partic-
ular.

AS PRESIDENT OF AAAS I HAVE CHOSEN THE OPPORTUNITY
ofthe presidential lecture to discuss an issue in which I have
been involved since the early 1970s-during a time of rapid

increases in the number of women studying for scientific and
technical careers. I have been actively involved in encouraging
women to enter such careers and in helping to reshape the institu-
tions in which these women find themselves. The issue of the fill
participation ofwomen in science is at the very heart ofthe question
ofwho will do science in the years ahead.
Demographic trends predict a future significant drop in the

numbers ofwhite males ofcollege age, who have been the dominant
participants in science and engineering. The likely effects of these
trends on scientific and engineering personnel have been docu-
mented by the National Science Foundation and the Office of
Technology Assessment (OTA) of the U.S. Congress. If current
participation rates continue, the future pool ofscience and engineer-
ing baccalaureates is projected to show a significant drop (1-4) (Fig.
1). We have now passed the peak of U.S. graduate students
available from traditional pools and are headed down the slope to a
26% decrease in the pool by the late 1990s. What is hidden in these

statistics is that the percentage of minority students in this age
cohort will increase substantially. Since this group is currently
underrepresented in science and engineering graduate programs, a
projection based on the current participation of various groups
would show even a more severe drop in the production of scientifi-
cally trained personnel at the Ph.D. level.

In addition, the percentage of B.S. degree holders in science and
engineering who attain the Ph.D. degree has fallen from about 12 to
6% over the past 20 years (1). In engineering, the number ofPh.D.'s
obtained by U.S. citizens per year fell by more than 50% between
1970 and 1984 (5), and at present more than 50% of Ph.D.'s in
engineering awarded each year go to foreign nationals (1). In
science, the actual number of Ph.D. degrees awarded to male U.S.
citizens has continually tended downward since 1970 (1). Increased
competition between industries and universities for the reduced
number of B.S. degree holders will likely occur. Indeed, this
competition is evident already in engineering and is a major reason
for the significant decrease in U.S. students attaining the Ph.D. in
engineering.
These issues have provoked a number of responses from the

scientific and education communities. The importance of precollege
science and mathematics education for all children, with special
emphasis on disadvantaged groups, has been stressed. The possibili-
ties of influencing career choice at various decision points have been
discussed. The climate for B.S. students in science and engineering
has received much attention, as has the issue ofdiscrimination in the
workplace and its effect on career choice. Projecting future work
force needs and availability is difficult, since slight changes in the
participation rates can cause large swings in the data. Nonetheless,
on the basis ofcurrent information, the composition ofthe graduate
school population can be expected to change dramatically over the
next two decades.
One of the most important offsetting trends in the projection of

rapid decreases in scientifically trained personnel has been the rapid
increase in the participation ofwomen across all fields ofscience and
engineering (2) (Fig. 2). This trend offers some hope of filling
anticipated vacancies in the ranks of scientifically trained personnel,
although this rapid growth began to plateau in many fields after
1985. There has also been a correspondingly rapid increase in the
percentage of women in law, medical, and graduate business
schools: women now make up 40% of the students in law school
and 34% ofthe students in medical schools, and they receive 31% of
M.B.A. degrees (2).
An OTA report (6) presented the pipeline issues for women

students in the natural sciences and engineering relative to that of
men in a dramatic way (Fig. 3). The report described an initial

SCIENCE, VOL. 241

The author is Abby Rockefeller Mauze Professor ofAeronautics and Astronautics at the
Massachusetts Institute ofTechnology, Cambridge, MA 02139. This artidc is based on
her lecture at the AAAS annual meeting on 14 February 1988 in Boston, MA.
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Fixing the Leaky Pipeline: Women Scientists in Academia1,2

A. N. Pell

Department of Animal Science, Cornell University, Ithaca, NY 14853

ABSTRACT: Although the number of women receiv-
ing doctorates and in academic positions has increased
over the past 20 yr, females still are under-
represented on university faculties. The extent of and
reasons for this inequity are discussed. There are four
critical periods that influence the retention of women
in science: early childhood, adolescence, college, and
the graduate school/job entry period. For each of the
later three periods, the paper addresses the relation-
ship between self-esteem and job performance, the
quality and impacts of classroom interactions, and the
role of the advisor/mentor. In addition, some of the

difficulties in combining career and family responsibil-
ities are considered. Effective networking and mentor-
ing play an important role at the faculty level. If our
goal is to have a scientific community open equally to
all members of the general population, it is necessary
to keep adolescent girls involved in math and science
and to maintain their self-esteem. New faculty need to
be more completely included in departmental and
professional activities through both formal programs
and good neighborliness on the behalf of existing
faculty.

Key Words: Women, Science, Mentor, Self-Esteem

J. Anim. Sci. 1996. 74:2843–2848

Introduction

Controversy still surrounds the gender equity of
hiring and promotion on university campuses. The
leaky educational pipeline, beginning in childhood, is
held partly responsible for the unequal numbers of
men and women in faculty positions in the sciences at
universities across the United States. Are women
under-represented? Does the educational pipeline
have serious leaks? Why? What repairs are needed?
These are the questions that will be addressed in this
paper.

To develop effective policies to include and en-
courage under-represented faculty and students, we
need to know which forms of support work and which
do not. Byrne (1993) used the Snark analogy from the
poem “The Hunting of the Snark” by Lewis Carroll
(“’Just the place for a Snark! I have said it thrice:
What I tell you three times is true’”) to describe

situations in which constant repetition gives credibil-
ity to otherwise unsupported assertions. An example
of the Snark Syndrome is the importance attributed to
role models. Many programs to encourage female and
minority scientists assume that role models are
effective, although few data support or contradict this
assumption. Distant role models may convey a weak
message to students that it is possible for a woman to
be a scientist but do little to make a student believe
that she might consider becoming a microbiologist
(Byrne, 1993). Active encouragement by advisors,
family, and teachers is necessary to make that
transition. Despite convincing evidence that role
models alone are ineffective (Byrne, 1993), most
programs for women in science strongly emphasize
role models because their significance has been
reiterated so many times.

The Extent and Nature of the Problem

Equal Representation?

A comparison of the numbers of female undergradu-
ates, total faculty, and tenured professors in science
and engineering at American universities shows the
leakiness of the academic pipeline. Women receive
approximately 40% of the undergraduate degrees in
science and engineering, but they comprise only 22%
of the university faculty and 8% of the full professors
in these fields (White, 1992). These statistics on
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have pinpointed factors that drill holes in the pipeline.
One is that-Monica Healy to the contrary-fewer
girls than boys have the confidence that they can mas-
ter math. But many of the other factors reflect the kind
of science culture that caused Healy to lose interest:
outmoded stereotypes, an emphasis on scientific knowl-
edge independent of real-world uses, and an image of
scientists as obsessed with science to the exclusion of
other humanendeavors. Yet, as a potpourri of innovative
programs shows, these conditions can be changed (see
story on page 412).
Those changes may not come so easily, though. One

subject that shows how tough the work of change will
be is mathematics. A chief deterrent to later success in
science and engineering is the poorpreparation inmath-
ematics most women receive in high school. The rea-
sons for this difference have touched off some of the
hottest controversies in the field of science education.
Some researchers argue that the difference is due, at
least partly, to innate disparities in mathematical abili-
ties.The proponents of the "innate abilities" argument,
among them Camilla Persson Benbow and David
Lubinski, codirectors of the Study of Mathematically
Precocious Youth (SMPY) at Iowa State University,
contend that the disproportionate
number ofmales in advanced math
classes in high school reflects un-
derlying gender differences.
Much of the basis for these

claims stems from differences in the
distribution of scores on the math
section of the Scholastic Aptitude
Test (SAT-M). On the whole,
young women score at least as well,
and perhaps slightly better, than
young men on the SAT-M. Yet the
distribution ofscores differs sharply
according to gender: The curve for
men is more spread out, so that at
the lowest-and highest-levels
there are more males than females.
Because most scientists are drawn
from those with the highest levels
ofmath preparation, "the effects of

Fielder's choice. The proportion of women getting advanced degrees varies enor-
mously by field-from less than 10% in engineering to more than 50% in psychology.

z

SCIENCE EOUCATION

The Pipeline Is
Leaking Women
All the Way Along
Monica Healy always had a flair for mathematics. As a
child growing up in the suburbs nearWashington, D.C.,
she liked math and consistentlydid well in math classes,
scoring in the exceptional range on standardized tests.
Given that kind of aptitude, Healy seemed to be cut out
for a career in some kind of science. But that wasn't the
way it turned out. Instead, several obstacles intervened
and sent her down a different path.
One of those obstacles has to do with how society

views girls and science. It's not necessarily a positive
view: The nuns in Healy's all-girl Catholic school didn't
even teach science. As a result, says Healy, "I really
couldn't imagine doing anything useful with math."
That obstacle was removed when she got to high school
and began taking chemistry and biology (along with
math, in which she continued to excel).
Yet there still was a problem, one that has to do with

how women view science: The science courses seemed
dry and lifeless. That continued to be true for Healy at
the University ofMaryland,where her remaining inter-
est in science vanished. In college, the conclusion that
had been there below the surface all along became
conscious and Healy decided she was a "people person."
The students she knew who were majoring in science,
she says, "were so dedicated to doing science that they
didn't seem to have room for people in their lives."
Today, Healy, 43, remains very much a people per-

son. She is staff director of the U.S. Senate Democratic
Policy Committee, where she works on ways of reform-
ing the nation's complex, out-of-control health-care
system. In her work, Healy uses the analytical skills she
developed in math class, but her work has far more
direct relevance to human concerns.
The story of Monica Healy raises questions for sci-

ence education, because there are many Monica Healys
in this country: bright women with scientific aptitude
who get diverted into other careers along the line. As a
result, women are seriously underrepresented in the
ranks ofscientists and engineers. Women make up 45%
of the U.S. workforce, but they account for only 16% of
employed scientists and engineers. Though women earn
more than half the bachelor's and master's degrees and
more than a third ofdoctorates awarded at U.S. colleges
and universities, in science and engineering disciplines
they receive only 30% ofbachelor's degrees and less than
a quarter of advanced degrees. And those dismal statis-
tics would look even worse if the figures for one tradi-
tionally "feminine" field-psychology-were removed.
"The pipeline is leaking women" is how Sue V.

Rosser, director ofwomen's studies at the University of
South Carolina puts it. "And unless this country does
something to plug those leaks, womenwill continued to
be denied opportunities in rewarding, high-paying ca-
reers and this country is going to be worse for it."
Over the past 15 years dozens of studies funded by

public agencies, private foundations, industry, andschools
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AAAS Presidential Lecture:
Voices from the Pipeline

SHEILA E. WIDNALL

The number ofwhite males ofcollege age, who have been
the dominant participants in the fields of science and
engineering, is predicted to drop significantly in the
future. Rapid increases in the participation of women
offer some hope of filling anticipated vacancies in the
ranks of scientifically trained personnel, although this
rapid growth has reached a plateau in many fields. Most
studies show that women enter graduate school at about
the same rate as men; the dropoff in women's participa-
tion occurs sometime before the atainment of the Ph.D.
Recent surveys of graduate students indicate that men
and women respond differently to the pressures ofgradu-
ate school and often have a different image of themselves
and of their advisers' perceptions of them as graduate
students. Some clues from these results may show how
the environment can be made more supportive for all
students, and for women and minority students in partic-
ular.

AS PRESIDENT OF AAAS I HAVE CHOSEN THE OPPORTUNITY
ofthe presidential lecture to discuss an issue in which I have
been involved since the early 1970s-during a time of rapid

increases in the number of women studying for scientific and
technical careers. I have been actively involved in encouraging
women to enter such careers and in helping to reshape the institu-
tions in which these women find themselves. The issue of the fill
participation ofwomen in science is at the very heart ofthe question
ofwho will do science in the years ahead.
Demographic trends predict a future significant drop in the

numbers ofwhite males ofcollege age, who have been the dominant
participants in science and engineering. The likely effects of these
trends on scientific and engineering personnel have been docu-
mented by the National Science Foundation and the Office of
Technology Assessment (OTA) of the U.S. Congress. If current
participation rates continue, the future pool ofscience and engineer-
ing baccalaureates is projected to show a significant drop (1-4) (Fig.
1). We have now passed the peak of U.S. graduate students
available from traditional pools and are headed down the slope to a
26% decrease in the pool by the late 1990s. What is hidden in these

statistics is that the percentage of minority students in this age
cohort will increase substantially. Since this group is currently
underrepresented in science and engineering graduate programs, a
projection based on the current participation of various groups
would show even a more severe drop in the production of scientifi-
cally trained personnel at the Ph.D. level.

In addition, the percentage of B.S. degree holders in science and
engineering who attain the Ph.D. degree has fallen from about 12 to
6% over the past 20 years (1). In engineering, the number ofPh.D.'s
obtained by U.S. citizens per year fell by more than 50% between
1970 and 1984 (5), and at present more than 50% of Ph.D.'s in
engineering awarded each year go to foreign nationals (1). In
science, the actual number of Ph.D. degrees awarded to male U.S.
citizens has continually tended downward since 1970 (1). Increased
competition between industries and universities for the reduced
number of B.S. degree holders will likely occur. Indeed, this
competition is evident already in engineering and is a major reason
for the significant decrease in U.S. students attaining the Ph.D. in
engineering.
These issues have provoked a number of responses from the

scientific and education communities. The importance of precollege
science and mathematics education for all children, with special
emphasis on disadvantaged groups, has been stressed. The possibili-
ties of influencing career choice at various decision points have been
discussed. The climate for B.S. students in science and engineering
has received much attention, as has the issue ofdiscrimination in the
workplace and its effect on career choice. Projecting future work
force needs and availability is difficult, since slight changes in the
participation rates can cause large swings in the data. Nonetheless,
on the basis ofcurrent information, the composition ofthe graduate
school population can be expected to change dramatically over the
next two decades.
One of the most important offsetting trends in the projection of

rapid decreases in scientifically trained personnel has been the rapid
increase in the participation ofwomen across all fields ofscience and
engineering (2) (Fig. 2). This trend offers some hope of filling
anticipated vacancies in the ranks of scientifically trained personnel,
although this rapid growth began to plateau in many fields after
1985. There has also been a correspondingly rapid increase in the
percentage of women in law, medical, and graduate business
schools: women now make up 40% of the students in law school
and 34% ofthe students in medical schools, and they receive 31% of
M.B.A. degrees (2).
An OTA report (6) presented the pipeline issues for women

students in the natural sciences and engineering relative to that of
men in a dramatic way (Fig. 3). The report described an initial
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The literature on women in science, both scholarly and 
popular, portrays academic sexism today as an omni-
present, pervasive force in the daily lives of tenure-
track women in science, technology, engineering, and 
mathematics (STEM) fields. Throughout this article, we 
highlight quotes from prestigious journals and other 
outlets alleging such bias and the contexts in which it 
is said to occur. In response to these claims, we evalu-
ated the scholarly evidence over a 20-year time frame—
2000 to 2020—to reveal the areas of the academy in 

which gender bias has been addressed, as well as the 
areas in which it persists. First, however, we briefly 
describe the authors’ background positions in the pref-
ace to familiarize readers with the adversarial nature of 
our collaboration.
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Abstract
We synthesized the vast, contradictory scholarly literature on gender bias in academic science from 2000 to 2020. 
In the most prestigious journals and media outlets, which influence many people’s opinions about sexism, bias is 
frequently portrayed as an omnipresent factor limiting women’s progress in the tenure-track academy. Claims and 
counterclaims regarding the presence or absence of sexism span a range of evaluation contexts. Our approach relied 
on a combination of meta-analysis and analytic dissection. We evaluated the empirical evidence for gender bias in six 
key contexts in the tenure-track academy: (a) tenure-track hiring, (b) grant funding, (c) teaching ratings, (d) journal 
acceptances, (e) salaries, and (f) recommendation letters. We also explored the gender gap in a seventh area, journal 
productivity, because it can moderate bias in other contexts. We focused on these specific domains, in which sexism 
has most often been alleged to be pervasive, because they represent important types of evaluation, and the extensive 
research corpus within these domains provides sufficient quantitative data for comprehensive analysis. Contrary to 
the omnipresent claims of sexism in these domains appearing in top journals and the media, our findings show that 
tenure-track women are at parity with tenure-track men in three domains (grant funding, journal acceptances, and 
recommendation letters) and are advantaged over men in a fourth domain (hiring). For teaching ratings and salaries, 
we found evidence of bias against women; although gender gaps in salary were much smaller than often claimed, they 
were nevertheless concerning. Even in the four domains in which we failed to find evidence of sexism disadvantaging 
women, we nevertheless acknowledge that broad societal structural factors may still impede women’s advancement 
in academic science. Given the substantial resources directed toward reducing gender bias in academic science, it is 
imperative to develop a clear understanding of when and where such efforts are justified and of how resources can 
best be directed to mitigate sexism when and where it exists.

Keywords
gender bias, tenure track, grants, hiring, salary/pay gap, academic letters of reference, teaching ratings, publication/
productivity, women’s underrepresentation in science, women in STEM, adversarial collaborations
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faculty literature is deep and messy = why? 

real limitations 

faculty attrition is hard to study (small numbers & confounding factors)


study either rates (admin data) or reasons (qual & small)


most studies are (1) single/few institutions or (2) single point in time or (3) single/few academic fields


typically (1) Assistant Professors, (2) elite institutions, (3) STEM fields


evident consensus 

work-life balance is dominant cause (eg parenthood)


pre-tenure years most important

gendered faculty attrition

real gendered differencesit’s complicatedno / few gendered differences

for instance, see Morgan et al. "The unequal impact of parenthood in academia" (2021)

(only 15% of all tenure-track U.S. faculty!)
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https://advances.sciencemag.org/content/7/9/eabd1996


all institutions, cross-disciplinary, longitudinal, all faculty ranks

study design

	 245,270 tenured / tenure-track faculty 
	 391 U.S. PhD-granting institutions 
	 111 academic fields, in 9 broad domains 
	 10 years, 2011-2020 

from Academic Analytics Research Center

social survey sent to 71,449 faculty from 29 diverse fields within the AARC frame; Colorado IRB protocol 21-0293
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{ 	 10,071 respondents (14.1% response rate) 
	 325 U.S. institutions 
	 29 academic fields 
	 Fall 2021 

questions about stress & reasons for leaving

<latexit sha1_base64="cLQivWeqZO4f7Lgkr8FxahHpZLU=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8co5gHJEmYnvcmQ2dllZlYIS/7AiwdFvPpH3vwbJ8keNLGgoajqprsrSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ66Ga9csWtujOQZeLlpAI56r3yV7cfszRCaZigWnc8NzF+RpXhTOCk1E01JpSN6AA7lkoaofaz2aUTcmKVPgljZUsaMlN/T2Q00nocBbYzomaoF72p+J/XSU147WdcJqlByeaLwlQQE5Pp26TPFTIjxpZQpri9lbAhVZQZG07JhuAtvrxMmmdV77J6cX9eqd3kcRThCI7hFDy4ghrcQR0awCCEZ3iFN2fkvDjvzse8teDkM4fwB87nD57EjW8=</latexit>

{

4

combine broad faculty employment data

attrition rates attrition reasons&

To investigate whether this consensus holds at scale…

with social survey of faculty 

AARC data provided via a data use agreement, cleaned extensively, used in Wapman et al. Nature (2022)

self-reported gender, race, parenthood

*Current & former faculty

https://aarcresearch.com
https://www.nature.com/articles/s41586-022-05222-x


	 245,270 tenured / tenure-track faculty 
	 391 U.S. PhD-granting institutions 
	 111 academic fields, in 9 broad domains 
	 10 years, 2011-2020 

from Academic Analytics Research Center
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combine broad faculty employment data

attrition rates

To investigate whether this consensus holds at scale…

with social survey of faculty 

do women and men leave at different rates? 

https://aarcresearch.com


"all-cause" attrition risk

non-academic job 
retirements 
didn’t get tenure 
moved abroad 
etc…

attrition over a career

mean 4.2% is for career age t ≤ 40 years 
N = 245,270 faculty

0.88, z = −11.2, N = 444,354, P < 0.001; section S3A and tables S10
and S11). We note that because our dataset is a census, error bars
can be interpreted as reflecting variability primarily from the under-
lying mechanisms rather than uncertainty in the odds that we
observe. These analyses do not identify causal relationships
between covariates (e.g., gender, institutional prestige, etc.) and
faculty outcomes, which would likely require additional data to
untangle.

By adjusting for employer prestige, our estimates account for a
general proxy of mean productivity (annual publication rates) at the
field-institutional level (40). Explicitly adjusting for individual-level
productivity measures, however, would make it difficult to interpret
the results in the context of all-cause attrition because individual
publication rates are known to (i) causally vary with research
group size, which tends to be larger at more prestigious institutions
(41), (ii) vary nonlinearly over time, depending on an academic’s
career stage, and are highly diverse, sometimes, but not always, fol-
lowing the canonical “rapid rise, gradual decline” trajectory of pro-
ductivity (42), and (iii) are influenced by a number of individual
factors that are correlated with gender, such as parenthood (38),
gendered differences in work-time expectations (43), and the size
and composition of research collaboration networks (44). Addition-
al details on the implications of these complexities for accounting
for the role of productivity in gendered attrition can be found in
section S3D.

Covariate-adjusted gendered attrition rates are not distributed
evenly across career stages, domains, and fields. In all nine
domains, with the exception of engineering, we find some signifi-
cant pattern of retention or promotion advantage for men, but the
magnitude and career stage at which those patterns appear varies,
with 63% of faculty being in a domain and at a career stage in which
women are statistically significantly more likely to leave than men.
Moreover, we find that overall gendered attrition rates are primarily
driven by attrition among tenured women and especially by full
professors (Fig. 2A, top row). In addition, we find that these dispar-
ities are larger in non-STEM domains than in STEM domains at
every rank (Fig. 2A and tables S12 to S14).

There are no STEM domains in which women assistant profes-
sors are more likely to leave than men over this time period, after
adjusting for covariates. In engineering, in particular, men are more
likely to leave than women, even though engineering has the great-
est overrepresentation of men of any domain (77% men assistant
professors). In contrast, the largest gendered attrition gap is for
full professors in non-STEM domains: Women full professors in
every non-STEM domain are more likely to leave than men.
These findings indicate that gendered attrition among faculty
must be driven by more than career-family incongruences for
women, which are expected to be greater early in a faculty career
(22), and yet we observe large effects for late-career women
faculty and only modest, if any, effects among early-career women.

Individual fields can have different gender ratios and turnover
patterns. Accounting for these differences provides useful informa-
tion about how overall retention patterns disaggregate across aca-
demic fields by comparing overall rates with field-adjusted ones.
By adding fixed effects to the model for each of the 111 academic
fields, we find that a portion of the overall gender gap in academia
can be attributed to such cross-field differences, e.g., because
women are more likely than men to be faculty in high-turnover
fields (section S3C1, fig. S3, and table S20). Adjusting for these
cross-field differences eliminates the gender gap in retention for as-
sistant professors, implying that a man and a woman in the same
department, both assistant professors, and with similar PhD train-
ing, are equally likely to leave their faculty jobs. However, gendered
differences in retention remain (at reduced effect sizes) for associate
and full professors, suggesting that both field-level norms and indi-
vidual departmental environments influence gendered retention
patterns among tenured professors.

We also find that gendered attrition varies substantially between
higher- and lower-prestige institutions (Fig. 2, B to D). In general,
faculty from lower-prestige institutions are significantly more likely
to leave academia than faculty from higher-prestige institutions, a
pattern that increases with career age: A professor at the least pres-
tigious institution is 2.5, 3.0, and 3.3 times more likely to leave at the
assistant, associate, and full professor rank, respectively, than a
faculty member at the most prestigious institution (assistant: OR

Fig. 1. Gendered retention rates. (A) Annual all-cause attrition risk (see text) and (B) annual promotion rate to associate and to full professor, both as a function of career
age (years since PhD); envelopes indicate a 95% confidence interval under a bootstrap on faculty careers (1000 bootstrap iterations). Inset: Differential cumulative attrition
risk across academia (heavy line) and by academic domain (lighter lines).
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attrition over a career
"all-cause" attrition risk

mean 4.2% is for career age t ≤ 40 years 
N = 245,270 faculty

0.88, z = −11.2, N = 444,354, P < 0.001; section S3A and tables S10
and S11). We note that because our dataset is a census, error bars
can be interpreted as reflecting variability primarily from the under-
lying mechanisms rather than uncertainty in the odds that we
observe. These analyses do not identify causal relationships
between covariates (e.g., gender, institutional prestige, etc.) and
faculty outcomes, which would likely require additional data to
untangle.

By adjusting for employer prestige, our estimates account for a
general proxy of mean productivity (annual publication rates) at the
field-institutional level (40). Explicitly adjusting for individual-level
productivity measures, however, would make it difficult to interpret
the results in the context of all-cause attrition because individual
publication rates are known to (i) causally vary with research
group size, which tends to be larger at more prestigious institutions
(41), (ii) vary nonlinearly over time, depending on an academic’s
career stage, and are highly diverse, sometimes, but not always, fol-
lowing the canonical “rapid rise, gradual decline” trajectory of pro-
ductivity (42), and (iii) are influenced by a number of individual
factors that are correlated with gender, such as parenthood (38),
gendered differences in work-time expectations (43), and the size
and composition of research collaboration networks (44). Addition-
al details on the implications of these complexities for accounting
for the role of productivity in gendered attrition can be found in
section S3D.

Covariate-adjusted gendered attrition rates are not distributed
evenly across career stages, domains, and fields. In all nine
domains, with the exception of engineering, we find some signifi-
cant pattern of retention or promotion advantage for men, but the
magnitude and career stage at which those patterns appear varies,
with 63% of faculty being in a domain and at a career stage in which
women are statistically significantly more likely to leave than men.
Moreover, we find that overall gendered attrition rates are primarily
driven by attrition among tenured women and especially by full
professors (Fig. 2A, top row). In addition, we find that these dispar-
ities are larger in non-STEM domains than in STEM domains at
every rank (Fig. 2A and tables S12 to S14).

There are no STEM domains in which women assistant profes-
sors are more likely to leave than men over this time period, after
adjusting for covariates. In engineering, in particular, men are more
likely to leave than women, even though engineering has the great-
est overrepresentation of men of any domain (77% men assistant
professors). In contrast, the largest gendered attrition gap is for
full professors in non-STEM domains: Women full professors in
every non-STEM domain are more likely to leave than men.
These findings indicate that gendered attrition among faculty
must be driven by more than career-family incongruences for
women, which are expected to be greater early in a faculty career
(22), and yet we observe large effects for late-career women
faculty and only modest, if any, effects among early-career women.

Individual fields can have different gender ratios and turnover
patterns. Accounting for these differences provides useful informa-
tion about how overall retention patterns disaggregate across aca-
demic fields by comparing overall rates with field-adjusted ones.
By adding fixed effects to the model for each of the 111 academic
fields, we find that a portion of the overall gender gap in academia
can be attributed to such cross-field differences, e.g., because
women are more likely than men to be faculty in high-turnover
fields (section S3C1, fig. S3, and table S20). Adjusting for these
cross-field differences eliminates the gender gap in retention for as-
sistant professors, implying that a man and a woman in the same
department, both assistant professors, and with similar PhD train-
ing, are equally likely to leave their faculty jobs. However, gendered
differences in retention remain (at reduced effect sizes) for associate
and full professors, suggesting that both field-level norms and indi-
vidual departmental environments influence gendered retention
patterns among tenured professors.

We also find that gendered attrition varies substantially between
higher- and lower-prestige institutions (Fig. 2, B to D). In general,
faculty from lower-prestige institutions are significantly more likely
to leave academia than faculty from higher-prestige institutions, a
pattern that increases with career age: A professor at the least pres-
tigious institution is 2.5, 3.0, and 3.3 times more likely to leave at the
assistant, associate, and full professor rank, respectively, than a
faculty member at the most prestigious institution (assistant: OR

Fig. 1. Gendered retention rates. (A) Annual all-cause attrition risk (see text) and (B) annual promotion rate to associate and to full professor, both as a function of career
age (years since PhD); envelopes indicate a 95% confidence interval under a bootstrap on faculty careers (1000 bootstrap iterations). Inset: Differential cumulative attrition
risk across academia (heavy line) and by academic domain (lighter lines).
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at every career age, women are more likely to leave than men

attrition over a career

0.88, z = −11.2, N = 444,354, P < 0.001; section S3A and tables S10
and S11). We note that because our dataset is a census, error bars
can be interpreted as reflecting variability primarily from the under-
lying mechanisms rather than uncertainty in the odds that we
observe. These analyses do not identify causal relationships
between covariates (e.g., gender, institutional prestige, etc.) and
faculty outcomes, which would likely require additional data to
untangle.

By adjusting for employer prestige, our estimates account for a
general proxy of mean productivity (annual publication rates) at the
field-institutional level (40). Explicitly adjusting for individual-level
productivity measures, however, would make it difficult to interpret
the results in the context of all-cause attrition because individual
publication rates are known to (i) causally vary with research
group size, which tends to be larger at more prestigious institutions
(41), (ii) vary nonlinearly over time, depending on an academic’s
career stage, and are highly diverse, sometimes, but not always, fol-
lowing the canonical “rapid rise, gradual decline” trajectory of pro-
ductivity (42), and (iii) are influenced by a number of individual
factors that are correlated with gender, such as parenthood (38),
gendered differences in work-time expectations (43), and the size
and composition of research collaboration networks (44). Addition-
al details on the implications of these complexities for accounting
for the role of productivity in gendered attrition can be found in
section S3D.

Covariate-adjusted gendered attrition rates are not distributed
evenly across career stages, domains, and fields. In all nine
domains, with the exception of engineering, we find some signifi-
cant pattern of retention or promotion advantage for men, but the
magnitude and career stage at which those patterns appear varies,
with 63% of faculty being in a domain and at a career stage in which
women are statistically significantly more likely to leave than men.
Moreover, we find that overall gendered attrition rates are primarily
driven by attrition among tenured women and especially by full
professors (Fig. 2A, top row). In addition, we find that these dispar-
ities are larger in non-STEM domains than in STEM domains at
every rank (Fig. 2A and tables S12 to S14).

There are no STEM domains in which women assistant profes-
sors are more likely to leave than men over this time period, after
adjusting for covariates. In engineering, in particular, men are more
likely to leave than women, even though engineering has the great-
est overrepresentation of men of any domain (77% men assistant
professors). In contrast, the largest gendered attrition gap is for
full professors in non-STEM domains: Women full professors in
every non-STEM domain are more likely to leave than men.
These findings indicate that gendered attrition among faculty
must be driven by more than career-family incongruences for
women, which are expected to be greater early in a faculty career
(22), and yet we observe large effects for late-career women
faculty and only modest, if any, effects among early-career women.

Individual fields can have different gender ratios and turnover
patterns. Accounting for these differences provides useful informa-
tion about how overall retention patterns disaggregate across aca-
demic fields by comparing overall rates with field-adjusted ones.
By adding fixed effects to the model for each of the 111 academic
fields, we find that a portion of the overall gender gap in academia
can be attributed to such cross-field differences, e.g., because
women are more likely than men to be faculty in high-turnover
fields (section S3C1, fig. S3, and table S20). Adjusting for these
cross-field differences eliminates the gender gap in retention for as-
sistant professors, implying that a man and a woman in the same
department, both assistant professors, and with similar PhD train-
ing, are equally likely to leave their faculty jobs. However, gendered
differences in retention remain (at reduced effect sizes) for associate
and full professors, suggesting that both field-level norms and indi-
vidual departmental environments influence gendered retention
patterns among tenured professors.

We also find that gendered attrition varies substantially between
higher- and lower-prestige institutions (Fig. 2, B to D). In general,
faculty from lower-prestige institutions are significantly more likely
to leave academia than faculty from higher-prestige institutions, a
pattern that increases with career age: A professor at the least pres-
tigious institution is 2.5, 3.0, and 3.3 times more likely to leave at the
assistant, associate, and full professor rank, respectively, than a
faculty member at the most prestigious institution (assistant: OR

Fig. 1. Gendered retention rates. (A) Annual all-cause attrition risk (see text) and (B) annual promotion rate to associate and to full professor, both as a function of career
age (years since PhD); envelopes indicate a 95% confidence interval under a bootstrap on faculty careers (1000 bootstrap iterations). Inset: Differential cumulative attrition
risk across academia (heavy line) and by academic domain (lighter lines).
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logistic regression to estimate annual attrition odds-ratio* 
by (1) career stage, (2) STEM / non-STEM, and (3) domain

how heterogeneous is attrition?

= 2.01, z = −19.3, N = 376,366, P < 0.001; Fig. 2B; associate: OR =
2.22, z = −17.4, N = 459,541, P < 0.001; Fig. 2C; full: OR = 4.05, z =
−41.9, N = 602,777, P < 0.001; Fig. 2D; section S3A and table S10).
This effect is stronger for women, who are even more likely to leave
lower-prestige institutions than men (P = 0.03, P < 0.001, and P =
0.01 for assistant, associate, and full professors, respectively; section
S3B and table S17). We note that we find smooth interpolations
between higher- and lower-prestige institutions, such that even
faculty at midranked institutions exhibit substantially higher attri-
tion rates than faculty at the most elite institutions.

These results demonstrate that, after adjusting for a number of
covariates, gendered attrition is driven more strongly by tenured
women, women in non-STEM fields, and women at lower-prestige
institutions, with women at the intersection of these groups experi-
encing the highest rates of attrition. Fully 89% of women full pro-
fessors in non-STEM domains are at institutions with higher-than-
average risk of leaving compared to only 23% of women full profes-
sors in STEM domains (Fig. 2D).

Reasons for leaving
Independent of whether attrition rates are gendered, the rates them-
selves say little about whether the underlying reasons for why
women and men leave a faculty position are gendered. Women
and men may leave their jobs at different rates for similar reasons
or at similar rates for different reasons. To elucidate the individual-
level reasons underlying faculty attrition, we surveyed former
faculty (those identified as having left academia not to retire, N =
433 or to retire, N = 954) and current faculty (those who held posi-
tions at the end of our observation window, N = 7195). Because
changing faculty positions is an important, but separate, aspect of
retention, we also surveyed faculty who switched institutions but ex-
cluded these faculty from the main analyses (N = 1489; see section
S4C for separate analyses; figs. S6 to S8 and table S28). We then as-
sessed (i) the positive and negative factors that led faculty to leave or
consider leaving their positions and (ii) which specific reasons did
or would contribute to their decision to leave a faculty job, grouped
into three broad categories based on prior work: professional
reasons, work-life balance, and workplace climate.

Fig. 2. Retention rates by domain and prestige. (A) Time-averaged attrition and promotion ORs, split by academic rank, controlling for career length, employer prestige,
and doctoral degree (domestic versus international), with 95% confidence intervals and statistical significance assessed via a z test. Because our dataset is a census, error
bars can be interpreted as reflecting variability primarily from the underlying mechanisms rather than uncertainty in the odds that we observe. Individuals with appoint-
ments in multiple domains (12.8% of faculty) are counted in each domain. Contrasting Fig. 1, here, faculty without PhD country or employer prestige information were
excluded. (B to D) Average predicted probability of leaving, split by academic rank and across prestige decile, with 10 representing the most prestigious and 1 the least
prestigious employer, for women and men in STEM versus non-STEM domains. Dotted horizontal lines represent the average probability of leaving for all professors at
that rank. Inset: pwomen/pmen across prestige decile, for STEM (dashed) versus non-STEM (solid) domains.
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= 2.01, z = −19.3, N = 376,366, P < 0.001; Fig. 2B; associate: OR =
2.22, z = −17.4, N = 459,541, P < 0.001; Fig. 2C; full: OR = 4.05, z =
−41.9, N = 602,777, P < 0.001; Fig. 2D; section S3A and table S10).
This effect is stronger for women, who are even more likely to leave
lower-prestige institutions than men (P = 0.03, P < 0.001, and P =
0.01 for assistant, associate, and full professors, respectively; section
S3B and table S17). We note that we find smooth interpolations
between higher- and lower-prestige institutions, such that even
faculty at midranked institutions exhibit substantially higher attri-
tion rates than faculty at the most elite institutions.

These results demonstrate that, after adjusting for a number of
covariates, gendered attrition is driven more strongly by tenured
women, women in non-STEM fields, and women at lower-prestige
institutions, with women at the intersection of these groups experi-
encing the highest rates of attrition. Fully 89% of women full pro-
fessors in non-STEM domains are at institutions with higher-than-
average risk of leaving compared to only 23% of women full profes-
sors in STEM domains (Fig. 2D).

Reasons for leaving
Independent of whether attrition rates are gendered, the rates them-
selves say little about whether the underlying reasons for why
women and men leave a faculty position are gendered. Women
and men may leave their jobs at different rates for similar reasons
or at similar rates for different reasons. To elucidate the individual-
level reasons underlying faculty attrition, we surveyed former
faculty (those identified as having left academia not to retire, N =
433 or to retire, N = 954) and current faculty (those who held posi-
tions at the end of our observation window, N = 7195). Because
changing faculty positions is an important, but separate, aspect of
retention, we also surveyed faculty who switched institutions but ex-
cluded these faculty from the main analyses (N = 1489; see section
S4C for separate analyses; figs. S6 to S8 and table S28). We then as-
sessed (i) the positive and negative factors that led faculty to leave or
consider leaving their positions and (ii) which specific reasons did
or would contribute to their decision to leave a faculty job, grouped
into three broad categories based on prior work: professional
reasons, work-life balance, and workplace climate.

Fig. 2. Retention rates by domain and prestige. (A) Time-averaged attrition and promotion ORs, split by academic rank, controlling for career length, employer prestige,
and doctoral degree (domestic versus international), with 95% confidence intervals and statistical significance assessed via a z test. Because our dataset is a census, error
bars can be interpreted as reflecting variability primarily from the underlying mechanisms rather than uncertainty in the odds that we observe. Individuals with appoint-
ments in multiple domains (12.8% of faculty) are counted in each domain. Contrasting Fig. 1, here, faculty without PhD country or employer prestige information were
excluded. (B to D) Average predicted probability of leaving, split by academic rank and across prestige decile, with 10 representing the most prestigious and 1 the least
prestigious employer, for women and men in STEM versus non-STEM domains. Dotted horizontal lines represent the average probability of leaving for all professors at
that rank. Inset: pwomen/pmen across prestige decile, for STEM (dashed) versus non-STEM (solid) domains.
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N = 239,949 faculty; adding field-level fixed effects eliminates gendered attrition for assistant professors, but not for other ranks; ~5k faculty lacking all covariates omitted



how heterogeneous is attrition?
logistic regression to estimate annual attrition odds-ratio* 
by (1) career stage, (2) STEM / non-STEM, and (3) domain

= 2.01, z = −19.3, N = 376,366, P < 0.001; Fig. 2B; associate: OR =
2.22, z = −17.4, N = 459,541, P < 0.001; Fig. 2C; full: OR = 4.05, z =
−41.9, N = 602,777, P < 0.001; Fig. 2D; section S3A and table S10).
This effect is stronger for women, who are even more likely to leave
lower-prestige institutions than men (P = 0.03, P < 0.001, and P =
0.01 for assistant, associate, and full professors, respectively; section
S3B and table S17). We note that we find smooth interpolations
between higher- and lower-prestige institutions, such that even
faculty at midranked institutions exhibit substantially higher attri-
tion rates than faculty at the most elite institutions.

These results demonstrate that, after adjusting for a number of
covariates, gendered attrition is driven more strongly by tenured
women, women in non-STEM fields, and women at lower-prestige
institutions, with women at the intersection of these groups experi-
encing the highest rates of attrition. Fully 89% of women full pro-
fessors in non-STEM domains are at institutions with higher-than-
average risk of leaving compared to only 23% of women full profes-
sors in STEM domains (Fig. 2D).

Reasons for leaving
Independent of whether attrition rates are gendered, the rates them-
selves say little about whether the underlying reasons for why
women and men leave a faculty position are gendered. Women
and men may leave their jobs at different rates for similar reasons
or at similar rates for different reasons. To elucidate the individual-
level reasons underlying faculty attrition, we surveyed former
faculty (those identified as having left academia not to retire, N =
433 or to retire, N = 954) and current faculty (those who held posi-
tions at the end of our observation window, N = 7195). Because
changing faculty positions is an important, but separate, aspect of
retention, we also surveyed faculty who switched institutions but ex-
cluded these faculty from the main analyses (N = 1489; see section
S4C for separate analyses; figs. S6 to S8 and table S28). We then as-
sessed (i) the positive and negative factors that led faculty to leave or
consider leaving their positions and (ii) which specific reasons did
or would contribute to their decision to leave a faculty job, grouped
into three broad categories based on prior work: professional
reasons, work-life balance, and workplace climate.

Fig. 2. Retention rates by domain and prestige. (A) Time-averaged attrition and promotion ORs, split by academic rank, controlling for career length, employer prestige,
and doctoral degree (domestic versus international), with 95% confidence intervals and statistical significance assessed via a z test. Because our dataset is a census, error
bars can be interpreted as reflecting variability primarily from the underlying mechanisms rather than uncertainty in the odds that we observe. Individuals with appoint-
ments in multiple domains (12.8% of faculty) are counted in each domain. Contrasting Fig. 1, here, faculty without PhD country or employer prestige information were
excluded. (B to D) Average predicted probability of leaving, split by academic rank and across prestige decile, with 10 representing the most prestigious and 1 the least
prestigious employer, for women and men in STEM versus non-STEM domains. Dotted horizontal lines represent the average probability of leaving for all professors at
that rank. Inset: pwomen/pmen across prestige decile, for STEM (dashed) versus non-STEM (solid) domains.
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= 2.01, z = −19.3, N = 376,366, P < 0.001; Fig. 2B; associate: OR =
2.22, z = −17.4, N = 459,541, P < 0.001; Fig. 2C; full: OR = 4.05, z =
−41.9, N = 602,777, P < 0.001; Fig. 2D; section S3A and table S10).
This effect is stronger for women, who are even more likely to leave
lower-prestige institutions than men (P = 0.03, P < 0.001, and P =
0.01 for assistant, associate, and full professors, respectively; section
S3B and table S17). We note that we find smooth interpolations
between higher- and lower-prestige institutions, such that even
faculty at midranked institutions exhibit substantially higher attri-
tion rates than faculty at the most elite institutions.

These results demonstrate that, after adjusting for a number of
covariates, gendered attrition is driven more strongly by tenured
women, women in non-STEM fields, and women at lower-prestige
institutions, with women at the intersection of these groups experi-
encing the highest rates of attrition. Fully 89% of women full pro-
fessors in non-STEM domains are at institutions with higher-than-
average risk of leaving compared to only 23% of women full profes-
sors in STEM domains (Fig. 2D).

Reasons for leaving
Independent of whether attrition rates are gendered, the rates them-
selves say little about whether the underlying reasons for why
women and men leave a faculty position are gendered. Women
and men may leave their jobs at different rates for similar reasons
or at similar rates for different reasons. To elucidate the individual-
level reasons underlying faculty attrition, we surveyed former
faculty (those identified as having left academia not to retire, N =
433 or to retire, N = 954) and current faculty (those who held posi-
tions at the end of our observation window, N = 7195). Because
changing faculty positions is an important, but separate, aspect of
retention, we also surveyed faculty who switched institutions but ex-
cluded these faculty from the main analyses (N = 1489; see section
S4C for separate analyses; figs. S6 to S8 and table S28). We then as-
sessed (i) the positive and negative factors that led faculty to leave or
consider leaving their positions and (ii) which specific reasons did
or would contribute to their decision to leave a faculty job, grouped
into three broad categories based on prior work: professional
reasons, work-life balance, and workplace climate.

Fig. 2. Retention rates by domain and prestige. (A) Time-averaged attrition and promotion ORs, split by academic rank, controlling for career length, employer prestige,
and doctoral degree (domestic versus international), with 95% confidence intervals and statistical significance assessed via a z test. Because our dataset is a census, error
bars can be interpreted as reflecting variability primarily from the underlying mechanisms rather than uncertainty in the odds that we observe. Individuals with appoint-
ments in multiple domains (12.8% of faculty) are counted in each domain. Contrasting Fig. 1, here, faculty without PhD country or employer prestige information were
excluded. (B to D) Average predicted probability of leaving, split by academic rank and across prestige decile, with 10 representing the most prestigious and 1 the least
prestigious employer, for women and men in STEM versus non-STEM domains. Dotted horizontal lines represent the average probability of leaving for all professors at
that rank. Inset: pwomen/pmen across prestige decile, for STEM (dashed) versus non-STEM (solid) domains.
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N = 239,949 faculty; adding field-level fixed effects eliminates gendered attrition for assistant professors, but not for other ranks; ~5k faculty lacking all covariates omitted
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logistic regression to estimate annual attrition odds-ratio* 
by (1) career stage, (2) STEM / non-STEM, and (3) domain 

how heterogeneous is attrition?

= 2.01, z = −19.3, N = 376,366, P < 0.001; Fig. 2B; associate: OR =
2.22, z = −17.4, N = 459,541, P < 0.001; Fig. 2C; full: OR = 4.05, z =
−41.9, N = 602,777, P < 0.001; Fig. 2D; section S3A and table S10).
This effect is stronger for women, who are even more likely to leave
lower-prestige institutions than men (P = 0.03, P < 0.001, and P =
0.01 for assistant, associate, and full professors, respectively; section
S3B and table S17). We note that we find smooth interpolations
between higher- and lower-prestige institutions, such that even
faculty at midranked institutions exhibit substantially higher attri-
tion rates than faculty at the most elite institutions.

These results demonstrate that, after adjusting for a number of
covariates, gendered attrition is driven more strongly by tenured
women, women in non-STEM fields, and women at lower-prestige
institutions, with women at the intersection of these groups experi-
encing the highest rates of attrition. Fully 89% of women full pro-
fessors in non-STEM domains are at institutions with higher-than-
average risk of leaving compared to only 23% of women full profes-
sors in STEM domains (Fig. 2D).

Reasons for leaving
Independent of whether attrition rates are gendered, the rates them-
selves say little about whether the underlying reasons for why
women and men leave a faculty position are gendered. Women
and men may leave their jobs at different rates for similar reasons
or at similar rates for different reasons. To elucidate the individual-
level reasons underlying faculty attrition, we surveyed former
faculty (those identified as having left academia not to retire, N =
433 or to retire, N = 954) and current faculty (those who held posi-
tions at the end of our observation window, N = 7195). Because
changing faculty positions is an important, but separate, aspect of
retention, we also surveyed faculty who switched institutions but ex-
cluded these faculty from the main analyses (N = 1489; see section
S4C for separate analyses; figs. S6 to S8 and table S28). We then as-
sessed (i) the positive and negative factors that led faculty to leave or
consider leaving their positions and (ii) which specific reasons did
or would contribute to their decision to leave a faculty job, grouped
into three broad categories based on prior work: professional
reasons, work-life balance, and workplace climate.

Fig. 2. Retention rates by domain and prestige. (A) Time-averaged attrition and promotion ORs, split by academic rank, controlling for career length, employer prestige,
and doctoral degree (domestic versus international), with 95% confidence intervals and statistical significance assessed via a z test. Because our dataset is a census, error
bars can be interpreted as reflecting variability primarily from the underlying mechanisms rather than uncertainty in the odds that we observe. Individuals with appoint-
ments in multiple domains (12.8% of faculty) are counted in each domain. Contrasting Fig. 1, here, faculty without PhD country or employer prestige information were
excluded. (B to D) Average predicted probability of leaving, split by academic rank and across prestige decile, with 10 representing the most prestigious and 1 the least
prestigious employer, for women and men in STEM versus non-STEM domains. Dotted horizontal lines represent the average probability of leaving for all professors at
that rank. Inset: pwomen/pmen across prestige decile, for STEM (dashed) versus non-STEM (solid) domains.
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= 2.01, z = −19.3, N = 376,366, P < 0.001; Fig. 2B; associate: OR =
2.22, z = −17.4, N = 459,541, P < 0.001; Fig. 2C; full: OR = 4.05, z =
−41.9, N = 602,777, P < 0.001; Fig. 2D; section S3A and table S10).
This effect is stronger for women, who are even more likely to leave
lower-prestige institutions than men (P = 0.03, P < 0.001, and P =
0.01 for assistant, associate, and full professors, respectively; section
S3B and table S17). We note that we find smooth interpolations
between higher- and lower-prestige institutions, such that even
faculty at midranked institutions exhibit substantially higher attri-
tion rates than faculty at the most elite institutions.

These results demonstrate that, after adjusting for a number of
covariates, gendered attrition is driven more strongly by tenured
women, women in non-STEM fields, and women at lower-prestige
institutions, with women at the intersection of these groups experi-
encing the highest rates of attrition. Fully 89% of women full pro-
fessors in non-STEM domains are at institutions with higher-than-
average risk of leaving compared to only 23% of women full profes-
sors in STEM domains (Fig. 2D).

Reasons for leaving
Independent of whether attrition rates are gendered, the rates them-
selves say little about whether the underlying reasons for why
women and men leave a faculty position are gendered. Women
and men may leave their jobs at different rates for similar reasons
or at similar rates for different reasons. To elucidate the individual-
level reasons underlying faculty attrition, we surveyed former
faculty (those identified as having left academia not to retire, N =
433 or to retire, N = 954) and current faculty (those who held posi-
tions at the end of our observation window, N = 7195). Because
changing faculty positions is an important, but separate, aspect of
retention, we also surveyed faculty who switched institutions but ex-
cluded these faculty from the main analyses (N = 1489; see section
S4C for separate analyses; figs. S6 to S8 and table S28). We then as-
sessed (i) the positive and negative factors that led faculty to leave or
consider leaving their positions and (ii) which specific reasons did
or would contribute to their decision to leave a faculty job, grouped
into three broad categories based on prior work: professional
reasons, work-life balance, and workplace climate.

Fig. 2. Retention rates by domain and prestige. (A) Time-averaged attrition and promotion ORs, split by academic rank, controlling for career length, employer prestige,
and doctoral degree (domestic versus international), with 95% confidence intervals and statistical significance assessed via a z test. Because our dataset is a census, error
bars can be interpreted as reflecting variability primarily from the underlying mechanisms rather than uncertainty in the odds that we observe. Individuals with appoint-
ments in multiple domains (12.8% of faculty) are counted in each domain. Contrasting Fig. 1, here, faculty without PhD country or employer prestige information were
excluded. (B to D) Average predicted probability of leaving, split by academic rank and across prestige decile, with 10 representing the most prestigious and 1 the least
prestigious employer, for women and men in STEM versus non-STEM domains. Dotted horizontal lines represent the average probability of leaving for all professors at
that rank. Inset: pwomen/pmen across prestige decile, for STEM (dashed) versus non-STEM (solid) domains.
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OR >1: women more likely to leave vs. OR < 1: men more likely to leave 
* regression covariates: career age, doctoral degree year, employer prestige (which accounts for mean productivity), US/non-US PhD 
N = 239,949 faculty; adding field-level fixed effects eliminates gendered attrition for assistant professors, but not for other ranks; ~5k faculty lacking all covariates omitted

7

gendered attrition largest among 
full professors 
non-STEM faculty



how heterogeneous is attrition?

OR >1: women more likely to leave vs. OR < 1: men more likely to leave 
* regression covariates: career age, doctoral degree year, employer prestige (which accounts for mean productivity), US/non-US PhD 
N = 239,949 faculty; adding field-level fixed effects eliminates gendered attrition for assistant professors, but not for other ranks; ~5k faculty lacking all covariates omitted

= 2.01, z = −19.3, N = 376,366, P < 0.001; Fig. 2B; associate: OR =
2.22, z = −17.4, N = 459,541, P < 0.001; Fig. 2C; full: OR = 4.05, z =
−41.9, N = 602,777, P < 0.001; Fig. 2D; section S3A and table S10).
This effect is stronger for women, who are even more likely to leave
lower-prestige institutions than men (P = 0.03, P < 0.001, and P =
0.01 for assistant, associate, and full professors, respectively; section
S3B and table S17). We note that we find smooth interpolations
between higher- and lower-prestige institutions, such that even
faculty at midranked institutions exhibit substantially higher attri-
tion rates than faculty at the most elite institutions.

These results demonstrate that, after adjusting for a number of
covariates, gendered attrition is driven more strongly by tenured
women, women in non-STEM fields, and women at lower-prestige
institutions, with women at the intersection of these groups experi-
encing the highest rates of attrition. Fully 89% of women full pro-
fessors in non-STEM domains are at institutions with higher-than-
average risk of leaving compared to only 23% of women full profes-
sors in STEM domains (Fig. 2D).

Reasons for leaving
Independent of whether attrition rates are gendered, the rates them-
selves say little about whether the underlying reasons for why
women and men leave a faculty position are gendered. Women
and men may leave their jobs at different rates for similar reasons
or at similar rates for different reasons. To elucidate the individual-
level reasons underlying faculty attrition, we surveyed former
faculty (those identified as having left academia not to retire, N =
433 or to retire, N = 954) and current faculty (those who held posi-
tions at the end of our observation window, N = 7195). Because
changing faculty positions is an important, but separate, aspect of
retention, we also surveyed faculty who switched institutions but ex-
cluded these faculty from the main analyses (N = 1489; see section
S4C for separate analyses; figs. S6 to S8 and table S28). We then as-
sessed (i) the positive and negative factors that led faculty to leave or
consider leaving their positions and (ii) which specific reasons did
or would contribute to their decision to leave a faculty job, grouped
into three broad categories based on prior work: professional
reasons, work-life balance, and workplace climate.

Fig. 2. Retention rates by domain and prestige. (A) Time-averaged attrition and promotion ORs, split by academic rank, controlling for career length, employer prestige,
and doctoral degree (domestic versus international), with 95% confidence intervals and statistical significance assessed via a z test. Because our dataset is a census, error
bars can be interpreted as reflecting variability primarily from the underlying mechanisms rather than uncertainty in the odds that we observe. Individuals with appoint-
ments in multiple domains (12.8% of faculty) are counted in each domain. Contrasting Fig. 1, here, faculty without PhD country or employer prestige information were
excluded. (B to D) Average predicted probability of leaving, split by academic rank and across prestige decile, with 10 representing the most prestigious and 1 the least
prestigious employer, for women and men in STEM versus non-STEM domains. Dotted horizontal lines represent the average probability of leaving for all professors at
that rank. Inset: pwomen/pmen across prestige decile, for STEM (dashed) versus non-STEM (solid) domains.
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= 2.01, z = −19.3, N = 376,366, P < 0.001; Fig. 2B; associate: OR =
2.22, z = −17.4, N = 459,541, P < 0.001; Fig. 2C; full: OR = 4.05, z =
−41.9, N = 602,777, P < 0.001; Fig. 2D; section S3A and table S10).
This effect is stronger for women, who are even more likely to leave
lower-prestige institutions than men (P = 0.03, P < 0.001, and P =
0.01 for assistant, associate, and full professors, respectively; section
S3B and table S17). We note that we find smooth interpolations
between higher- and lower-prestige institutions, such that even
faculty at midranked institutions exhibit substantially higher attri-
tion rates than faculty at the most elite institutions.

These results demonstrate that, after adjusting for a number of
covariates, gendered attrition is driven more strongly by tenured
women, women in non-STEM fields, and women at lower-prestige
institutions, with women at the intersection of these groups experi-
encing the highest rates of attrition. Fully 89% of women full pro-
fessors in non-STEM domains are at institutions with higher-than-
average risk of leaving compared to only 23% of women full profes-
sors in STEM domains (Fig. 2D).

Reasons for leaving
Independent of whether attrition rates are gendered, the rates them-
selves say little about whether the underlying reasons for why
women and men leave a faculty position are gendered. Women
and men may leave their jobs at different rates for similar reasons
or at similar rates for different reasons. To elucidate the individual-
level reasons underlying faculty attrition, we surveyed former
faculty (those identified as having left academia not to retire, N =
433 or to retire, N = 954) and current faculty (those who held posi-
tions at the end of our observation window, N = 7195). Because
changing faculty positions is an important, but separate, aspect of
retention, we also surveyed faculty who switched institutions but ex-
cluded these faculty from the main analyses (N = 1489; see section
S4C for separate analyses; figs. S6 to S8 and table S28). We then as-
sessed (i) the positive and negative factors that led faculty to leave or
consider leaving their positions and (ii) which specific reasons did
or would contribute to their decision to leave a faculty job, grouped
into three broad categories based on prior work: professional
reasons, work-life balance, and workplace climate.

Fig. 2. Retention rates by domain and prestige. (A) Time-averaged attrition and promotion ORs, split by academic rank, controlling for career length, employer prestige,
and doctoral degree (domestic versus international), with 95% confidence intervals and statistical significance assessed via a z test. Because our dataset is a census, error
bars can be interpreted as reflecting variability primarily from the underlying mechanisms rather than uncertainty in the odds that we observe. Individuals with appoint-
ments in multiple domains (12.8% of faculty) are counted in each domain. Contrasting Fig. 1, here, faculty without PhD country or employer prestige information were
excluded. (B to D) Average predicted probability of leaving, split by academic rank and across prestige decile, with 10 representing the most prestigious and 1 the least
prestigious employer, for women and men in STEM versus non-STEM domains. Dotted horizontal lines represent the average probability of leaving for all professors at
that rank. Inset: pwomen/pmen across prestige decile, for STEM (dashed) versus non-STEM (solid) domains.
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logistic regression to estimate annual attrition odds-ratio* 
by (1) career stage, (2) STEM / non-STEM, and (3) domain 
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gendered attrition largest among 
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non-STEM faculty

There are no STEM domains 
where women assistant profs are 

more likely to leave than men  



how heterogeneous is attrition?

OR >1: women more likely to leave vs. OR < 1: men more likely to leave 
* regression covariates: career age, doctoral degree year, employer prestige (which accounts for mean productivity), US/non-US PhD 
N = 239,949 faculty; adding field-level fixed effects eliminates gendered attrition for assistant professors, but not for other ranks; ~5k faculty lacking all covariates omitted

= 2.01, z = −19.3, N = 376,366, P < 0.001; Fig. 2B; associate: OR =
2.22, z = −17.4, N = 459,541, P < 0.001; Fig. 2C; full: OR = 4.05, z =
−41.9, N = 602,777, P < 0.001; Fig. 2D; section S3A and table S10).
This effect is stronger for women, who are even more likely to leave
lower-prestige institutions than men (P = 0.03, P < 0.001, and P =
0.01 for assistant, associate, and full professors, respectively; section
S3B and table S17). We note that we find smooth interpolations
between higher- and lower-prestige institutions, such that even
faculty at midranked institutions exhibit substantially higher attri-
tion rates than faculty at the most elite institutions.

These results demonstrate that, after adjusting for a number of
covariates, gendered attrition is driven more strongly by tenured
women, women in non-STEM fields, and women at lower-prestige
institutions, with women at the intersection of these groups experi-
encing the highest rates of attrition. Fully 89% of women full pro-
fessors in non-STEM domains are at institutions with higher-than-
average risk of leaving compared to only 23% of women full profes-
sors in STEM domains (Fig. 2D).

Reasons for leaving
Independent of whether attrition rates are gendered, the rates them-
selves say little about whether the underlying reasons for why
women and men leave a faculty position are gendered. Women
and men may leave their jobs at different rates for similar reasons
or at similar rates for different reasons. To elucidate the individual-
level reasons underlying faculty attrition, we surveyed former
faculty (those identified as having left academia not to retire, N =
433 or to retire, N = 954) and current faculty (those who held posi-
tions at the end of our observation window, N = 7195). Because
changing faculty positions is an important, but separate, aspect of
retention, we also surveyed faculty who switched institutions but ex-
cluded these faculty from the main analyses (N = 1489; see section
S4C for separate analyses; figs. S6 to S8 and table S28). We then as-
sessed (i) the positive and negative factors that led faculty to leave or
consider leaving their positions and (ii) which specific reasons did
or would contribute to their decision to leave a faculty job, grouped
into three broad categories based on prior work: professional
reasons, work-life balance, and workplace climate.

Fig. 2. Retention rates by domain and prestige. (A) Time-averaged attrition and promotion ORs, split by academic rank, controlling for career length, employer prestige,
and doctoral degree (domestic versus international), with 95% confidence intervals and statistical significance assessed via a z test. Because our dataset is a census, error
bars can be interpreted as reflecting variability primarily from the underlying mechanisms rather than uncertainty in the odds that we observe. Individuals with appoint-
ments in multiple domains (12.8% of faculty) are counted in each domain. Contrasting Fig. 1, here, faculty without PhD country or employer prestige information were
excluded. (B to D) Average predicted probability of leaving, split by academic rank and across prestige decile, with 10 representing the most prestigious and 1 the least
prestigious employer, for women and men in STEM versus non-STEM domains. Dotted horizontal lines represent the average probability of leaving for all professors at
that rank. Inset: pwomen/pmen across prestige decile, for STEM (dashed) versus non-STEM (solid) domains.
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= 2.01, z = −19.3, N = 376,366, P < 0.001; Fig. 2B; associate: OR =
2.22, z = −17.4, N = 459,541, P < 0.001; Fig. 2C; full: OR = 4.05, z =
−41.9, N = 602,777, P < 0.001; Fig. 2D; section S3A and table S10).
This effect is stronger for women, who are even more likely to leave
lower-prestige institutions than men (P = 0.03, P < 0.001, and P =
0.01 for assistant, associate, and full professors, respectively; section
S3B and table S17). We note that we find smooth interpolations
between higher- and lower-prestige institutions, such that even
faculty at midranked institutions exhibit substantially higher attri-
tion rates than faculty at the most elite institutions.

These results demonstrate that, after adjusting for a number of
covariates, gendered attrition is driven more strongly by tenured
women, women in non-STEM fields, and women at lower-prestige
institutions, with women at the intersection of these groups experi-
encing the highest rates of attrition. Fully 89% of women full pro-
fessors in non-STEM domains are at institutions with higher-than-
average risk of leaving compared to only 23% of women full profes-
sors in STEM domains (Fig. 2D).

Reasons for leaving
Independent of whether attrition rates are gendered, the rates them-
selves say little about whether the underlying reasons for why
women and men leave a faculty position are gendered. Women
and men may leave their jobs at different rates for similar reasons
or at similar rates for different reasons. To elucidate the individual-
level reasons underlying faculty attrition, we surveyed former
faculty (those identified as having left academia not to retire, N =
433 or to retire, N = 954) and current faculty (those who held posi-
tions at the end of our observation window, N = 7195). Because
changing faculty positions is an important, but separate, aspect of
retention, we also surveyed faculty who switched institutions but ex-
cluded these faculty from the main analyses (N = 1489; see section
S4C for separate analyses; figs. S6 to S8 and table S28). We then as-
sessed (i) the positive and negative factors that led faculty to leave or
consider leaving their positions and (ii) which specific reasons did
or would contribute to their decision to leave a faculty job, grouped
into three broad categories based on prior work: professional
reasons, work-life balance, and workplace climate.

Fig. 2. Retention rates by domain and prestige. (A) Time-averaged attrition and promotion ORs, split by academic rank, controlling for career length, employer prestige,
and doctoral degree (domestic versus international), with 95% confidence intervals and statistical significance assessed via a z test. Because our dataset is a census, error
bars can be interpreted as reflecting variability primarily from the underlying mechanisms rather than uncertainty in the odds that we observe. Individuals with appoint-
ments in multiple domains (12.8% of faculty) are counted in each domain. Contrasting Fig. 1, here, faculty without PhD country or employer prestige information were
excluded. (B to D) Average predicted probability of leaving, split by academic rank and across prestige decile, with 10 representing the most prestigious and 1 the least
prestigious employer, for women and men in STEM versus non-STEM domains. Dotted horizontal lines represent the average probability of leaving for all professors at
that rank. Inset: pwomen/pmen across prestige decile, for STEM (dashed) versus non-STEM (solid) domains.
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logistic regression to estimate annual attrition odds-ratio* 
by (1) career stage, (2) STEM / non-STEM, and (3) domain 
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every non-STEM domain are 
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all domains show some evidence 
of gendered attrition, but varies by 
rank & field

how heterogeneous is attrition?

OR >1: women more likely to leave vs. OR < 1: men more likely to leave 
* regression covariates: career age, doctoral degree year, employer prestige (which accounts for mean productivity), US/non-US PhD 
N = 239,949 faculty; adding field-level fixed effects eliminates gendered attrition for assistant professors, but not for other ranks; ~5k faculty lacking all covariates omitted

= 2.01, z = −19.3, N = 376,366, P < 0.001; Fig. 2B; associate: OR =
2.22, z = −17.4, N = 459,541, P < 0.001; Fig. 2C; full: OR = 4.05, z =
−41.9, N = 602,777, P < 0.001; Fig. 2D; section S3A and table S10).
This effect is stronger for women, who are even more likely to leave
lower-prestige institutions than men (P = 0.03, P < 0.001, and P =
0.01 for assistant, associate, and full professors, respectively; section
S3B and table S17). We note that we find smooth interpolations
between higher- and lower-prestige institutions, such that even
faculty at midranked institutions exhibit substantially higher attri-
tion rates than faculty at the most elite institutions.

These results demonstrate that, after adjusting for a number of
covariates, gendered attrition is driven more strongly by tenured
women, women in non-STEM fields, and women at lower-prestige
institutions, with women at the intersection of these groups experi-
encing the highest rates of attrition. Fully 89% of women full pro-
fessors in non-STEM domains are at institutions with higher-than-
average risk of leaving compared to only 23% of women full profes-
sors in STEM domains (Fig. 2D).

Reasons for leaving
Independent of whether attrition rates are gendered, the rates them-
selves say little about whether the underlying reasons for why
women and men leave a faculty position are gendered. Women
and men may leave their jobs at different rates for similar reasons
or at similar rates for different reasons. To elucidate the individual-
level reasons underlying faculty attrition, we surveyed former
faculty (those identified as having left academia not to retire, N =
433 or to retire, N = 954) and current faculty (those who held posi-
tions at the end of our observation window, N = 7195). Because
changing faculty positions is an important, but separate, aspect of
retention, we also surveyed faculty who switched institutions but ex-
cluded these faculty from the main analyses (N = 1489; see section
S4C for separate analyses; figs. S6 to S8 and table S28). We then as-
sessed (i) the positive and negative factors that led faculty to leave or
consider leaving their positions and (ii) which specific reasons did
or would contribute to their decision to leave a faculty job, grouped
into three broad categories based on prior work: professional
reasons, work-life balance, and workplace climate.

Fig. 2. Retention rates by domain and prestige. (A) Time-averaged attrition and promotion ORs, split by academic rank, controlling for career length, employer prestige,
and doctoral degree (domestic versus international), with 95% confidence intervals and statistical significance assessed via a z test. Because our dataset is a census, error
bars can be interpreted as reflecting variability primarily from the underlying mechanisms rather than uncertainty in the odds that we observe. Individuals with appoint-
ments in multiple domains (12.8% of faculty) are counted in each domain. Contrasting Fig. 1, here, faculty without PhD country or employer prestige information were
excluded. (B to D) Average predicted probability of leaving, split by academic rank and across prestige decile, with 10 representing the most prestigious and 1 the least
prestigious employer, for women and men in STEM versus non-STEM domains. Dotted horizontal lines represent the average probability of leaving for all professors at
that rank. Inset: pwomen/pmen across prestige decile, for STEM (dashed) versus non-STEM (solid) domains.
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= 2.01, z = −19.3, N = 376,366, P < 0.001; Fig. 2B; associate: OR =
2.22, z = −17.4, N = 459,541, P < 0.001; Fig. 2C; full: OR = 4.05, z =
−41.9, N = 602,777, P < 0.001; Fig. 2D; section S3A and table S10).
This effect is stronger for women, who are even more likely to leave
lower-prestige institutions than men (P = 0.03, P < 0.001, and P =
0.01 for assistant, associate, and full professors, respectively; section
S3B and table S17). We note that we find smooth interpolations
between higher- and lower-prestige institutions, such that even
faculty at midranked institutions exhibit substantially higher attri-
tion rates than faculty at the most elite institutions.

These results demonstrate that, after adjusting for a number of
covariates, gendered attrition is driven more strongly by tenured
women, women in non-STEM fields, and women at lower-prestige
institutions, with women at the intersection of these groups experi-
encing the highest rates of attrition. Fully 89% of women full pro-
fessors in non-STEM domains are at institutions with higher-than-
average risk of leaving compared to only 23% of women full profes-
sors in STEM domains (Fig. 2D).

Reasons for leaving
Independent of whether attrition rates are gendered, the rates them-
selves say little about whether the underlying reasons for why
women and men leave a faculty position are gendered. Women
and men may leave their jobs at different rates for similar reasons
or at similar rates for different reasons. To elucidate the individual-
level reasons underlying faculty attrition, we surveyed former
faculty (those identified as having left academia not to retire, N =
433 or to retire, N = 954) and current faculty (those who held posi-
tions at the end of our observation window, N = 7195). Because
changing faculty positions is an important, but separate, aspect of
retention, we also surveyed faculty who switched institutions but ex-
cluded these faculty from the main analyses (N = 1489; see section
S4C for separate analyses; figs. S6 to S8 and table S28). We then as-
sessed (i) the positive and negative factors that led faculty to leave or
consider leaving their positions and (ii) which specific reasons did
or would contribute to their decision to leave a faculty job, grouped
into three broad categories based on prior work: professional
reasons, work-life balance, and workplace climate.

Fig. 2. Retention rates by domain and prestige. (A) Time-averaged attrition and promotion ORs, split by academic rank, controlling for career length, employer prestige,
and doctoral degree (domestic versus international), with 95% confidence intervals and statistical significance assessed via a z test. Because our dataset is a census, error
bars can be interpreted as reflecting variability primarily from the underlying mechanisms rather than uncertainty in the odds that we observe. Individuals with appoint-
ments in multiple domains (12.8% of faculty) are counted in each domain. Contrasting Fig. 1, here, faculty without PhD country or employer prestige information were
excluded. (B to D) Average predicted probability of leaving, split by academic rank and across prestige decile, with 10 representing the most prestigious and 1 the least
prestigious employer, for women and men in STEM versus non-STEM domains. Dotted horizontal lines represent the average probability of leaving for all professors at
that rank. Inset: pwomen/pmen across prestige decile, for STEM (dashed) versus non-STEM (solid) domains.
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= 2.01, z = −19.3, N = 376,366, P < 0.001; Fig. 2B; associate: OR =
2.22, z = −17.4, N = 459,541, P < 0.001; Fig. 2C; full: OR = 4.05, z =
−41.9, N = 602,777, P < 0.001; Fig. 2D; section S3A and table S10).
This effect is stronger for women, who are even more likely to leave
lower-prestige institutions than men (P = 0.03, P < 0.001, and P =
0.01 for assistant, associate, and full professors, respectively; section
S3B and table S17). We note that we find smooth interpolations
between higher- and lower-prestige institutions, such that even
faculty at midranked institutions exhibit substantially higher attri-
tion rates than faculty at the most elite institutions.

These results demonstrate that, after adjusting for a number of
covariates, gendered attrition is driven more strongly by tenured
women, women in non-STEM fields, and women at lower-prestige
institutions, with women at the intersection of these groups experi-
encing the highest rates of attrition. Fully 89% of women full pro-
fessors in non-STEM domains are at institutions with higher-than-
average risk of leaving compared to only 23% of women full profes-
sors in STEM domains (Fig. 2D).

Reasons for leaving
Independent of whether attrition rates are gendered, the rates them-
selves say little about whether the underlying reasons for why
women and men leave a faculty position are gendered. Women
and men may leave their jobs at different rates for similar reasons
or at similar rates for different reasons. To elucidate the individual-
level reasons underlying faculty attrition, we surveyed former
faculty (those identified as having left academia not to retire, N =
433 or to retire, N = 954) and current faculty (those who held posi-
tions at the end of our observation window, N = 7195). Because
changing faculty positions is an important, but separate, aspect of
retention, we also surveyed faculty who switched institutions but ex-
cluded these faculty from the main analyses (N = 1489; see section
S4C for separate analyses; figs. S6 to S8 and table S28). We then as-
sessed (i) the positive and negative factors that led faculty to leave or
consider leaving their positions and (ii) which specific reasons did
or would contribute to their decision to leave a faculty job, grouped
into three broad categories based on prior work: professional
reasons, work-life balance, and workplace climate.

Fig. 2. Retention rates by domain and prestige. (A) Time-averaged attrition and promotion ORs, split by academic rank, controlling for career length, employer prestige,
and doctoral degree (domestic versus international), with 95% confidence intervals and statistical significance assessed via a z test. Because our dataset is a census, error
bars can be interpreted as reflecting variability primarily from the underlying mechanisms rather than uncertainty in the odds that we observe. Individuals with appoint-
ments in multiple domains (12.8% of faculty) are counted in each domain. Contrasting Fig. 1, here, faculty without PhD country or employer prestige information were
excluded. (B to D) Average predicted probability of leaving, split by academic rank and across prestige decile, with 10 representing the most prestigious and 1 the least
prestigious employer, for women and men in STEM versus non-STEM domains. Dotted horizontal lines represent the average probability of leaving for all professors at
that rank. Inset: pwomen/pmen across prestige decile, for STEM (dashed) versus non-STEM (solid) domains.
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mean

does prestige matter? — very much   

how heterogeneous is attrition?

• faculty at least prestigious =      
2.5x, 3.0x, 3.3x more likely to leave 
than faculty at most prestigious

gendered attrition largest among 
full professors 
non-STEM faculty 
low-prestige institutions

nothing makes sense in academia except in the light of prestige…

8



combine broad faculty employment data with social survey of faculty 

study design

attrition reasons
	 10,071 respondents (14.1% response rate) 
	 325 U.S. institutions 
	 29 academic fields 
	 Fall 2021 

questions about stress & reasons for leaving

<latexit sha1_base64="cLQivWeqZO4f7Lgkr8FxahHpZLU=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8co5gHJEmYnvcmQ2dllZlYIS/7AiwdFvPpH3vwbJ8keNLGgoajqprsrSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ66Ga9csWtujOQZeLlpAI56r3yV7cfszRCaZigWnc8NzF+RpXhTOCk1E01JpSN6AA7lkoaofaz2aUTcmKVPgljZUsaMlN/T2Q00nocBbYzomaoF72p+J/XSU147WdcJqlByeaLwlQQE5Pp26TPFTIjxpZQpri9lbAhVZQZG07JhuAtvrxMmmdV77J6cX9eqd3kcRThCI7hFDy4ghrcQR0awCCEZ3iFN2fkvDjvzse8teDkM4fwB87nD57EjW8=</latexit>

{
rates ≠ reasons 

men and women could leave at 
different rates for same reasons 

or 
same rates for different reasons

social survey sent to 71,449 faculty from 29 diverse fields within the AARC frame; Colorado IRB protocol 21-0293

9

self-reported gender, race, parenthood

*Current & former faculty



push/pull: could select both or neither; neither: wanted to retire (former), would not leave (current) 
social survey sent to 71,449 faculty from 29 diverse fields within the AARC frame; Colorado IRB protocol 21-0293

10

“I am unhappy, stressed, or 
otherwise less than satisfied 

with my current position”

“I am drawn to, excited by, 
or otherwise attracted to a 

different position”

Push Pull

push & pull



push & pull

The decision to leave a faculty position can be complex, and
faculty may seek to balance negatives associated with the current
position with potential positives associated with a future position.
Theories of stress suggest that faculty will use one of two main
coping mechanisms in response to workplace stressors: approach
or avoidance, orienting toward or away from threat, respectively
(45, 46). From this perspective, gendered attrition is driven by gen-
dered differences in the degree to which faculty feel “pushed” to
leave their current position or “pulled” to a more attractive oppor-
tunity (47). Respondents were asked if they left or would leave aca-
demia because they were unhappy, stressed, or otherwise unsatisfied
with their position (a push); because they were drawn to, excited by,
or otherwise attracted to a new position (a pull); or both.

At all career ages, current and former faculty report feeling
pushed out of their jobs (Fig. 3A) at higher rates than they report
feeling pulled toward better jobs (Fig. 3B), but those reports vary
substantially across different groups of faculty (section S4A and
table S23). These rates tend to increase with career age, such that
the oldest cohort of faculty (with a career age between 30 and 40
years since PhD) has 2.9× higher odds of feeling pushed out of
their position than the youngest cohort (with a career age
between 1 and 10 years since PhD; z = 8.5, N = 4919, P < 0.001;
table S24). However, we also find that greater fractions of women
in both STEM and non-STEM domains report feeling pushed out
(Fig. 3A), and lower fractions felt pulled toward better jobs than do
men (Fig. 3B). Women’s odds of feeling pushed were 44% higher
than men’s (z = 6.0, N = 4919, P < 0.001; Fig. 3C and table S24),
and women’s odds of feeling pulled were 39% lower than men’s
(z = −7.0, N = 4919, P < 0.001; Fig. 3D and table S24), making
gender the strongest predictor of feeling pushed or pulled among

the factors of gender, domain (STEM versus non-STEM), or insti-
tutional prestige, adjusting for career age (scaled as decades since
PhD), in a multiple regression analysis of all covariates. Faculty
who said they would not consider leaving (N = 1623) or that they
only wanted to retire (N = 401) were excluded from this analysis.

While faculty in non-STEM domains are at a higher risk of at-
trition than faculty in STEM domains (Fig. 2), faculty in STEM and
non-STEM domains were equally likely to report feeling pushed out
(P = 0.6; Fig. 3C), but faculty in STEM domains had 16% lower odds
of feeling pulled toward better positions (z = −2.5, N = 4919, P =
0.01; Fig. 3D and table S24). We also note some variability among
the domains in feeling pushed or pulled (table S27).

Similarly, we find that prestige both mitigates attrition rates in
general and appears to influence the underlying reasons that
faculty leave academia. Faculty at the least prestigious institution
had 27% higher odds of reporting feeling pushed and 48% lower
odds of reporting feeling pulled than faculty at the most prestigious
institution (push: z =−2.7,N= 4919, P = 0.007; Fig. 3C; pull: z = 2.9,
N = 4919, P = 0.01; Fig. 3D and table S24). Just as women full pro-
fessors in non-STEM domains at lower-prestige institutions were
the group of women at highest risk for attrition, they are also the
group of women most likely to report feeling pushed out of their
faculty positions (60% higher odds than faculty in all other
groups; z = 2.5, N = 4919, P = 0.01).

While faculty of color face unique pressures in academia (48), we
do not find that women or men of color were more or less likely to
report feeling pushed or pulled than white women or men, respec-
tively (table S26). This remains the case whether we limit our anal-
ysis to faculty who identified as Black, Indigenous, or Hispanic (N =
186 women and 255 men) or when we also include Asian faculty (N

Fig. 3. Pushes and pulls. Fraction of women and men in STEM versus non-STEM domains across career age who left or would leave their position because (A) they felt
pushed out of their position or (B) they felt pulled toward a better position. Envelopes indicate a 95% confidence interval using a normal approximation to a binomial
proportion. Coefficients from logistic regression models predicting whether someone felt (C) pushed or (D) pulled.
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pushes > pulls, but women feel pushed at greater rates than men
who feels pushed out vs. pulled to better opportunities?



push & pull

The decision to leave a faculty position can be complex, and
faculty may seek to balance negatives associated with the current
position with potential positives associated with a future position.
Theories of stress suggest that faculty will use one of two main
coping mechanisms in response to workplace stressors: approach
or avoidance, orienting toward or away from threat, respectively
(45, 46). From this perspective, gendered attrition is driven by gen-
dered differences in the degree to which faculty feel “pushed” to
leave their current position or “pulled” to a more attractive oppor-
tunity (47). Respondents were asked if they left or would leave aca-
demia because they were unhappy, stressed, or otherwise unsatisfied
with their position (a push); because they were drawn to, excited by,
or otherwise attracted to a new position (a pull); or both.

At all career ages, current and former faculty report feeling
pushed out of their jobs (Fig. 3A) at higher rates than they report
feeling pulled toward better jobs (Fig. 3B), but those reports vary
substantially across different groups of faculty (section S4A and
table S23). These rates tend to increase with career age, such that
the oldest cohort of faculty (with a career age between 30 and 40
years since PhD) has 2.9× higher odds of feeling pushed out of
their position than the youngest cohort (with a career age
between 1 and 10 years since PhD; z = 8.5, N = 4919, P < 0.001;
table S24). However, we also find that greater fractions of women
in both STEM and non-STEM domains report feeling pushed out
(Fig. 3A), and lower fractions felt pulled toward better jobs than do
men (Fig. 3B). Women’s odds of feeling pushed were 44% higher
than men’s (z = 6.0, N = 4919, P < 0.001; Fig. 3C and table S24),
and women’s odds of feeling pulled were 39% lower than men’s
(z = −7.0, N = 4919, P < 0.001; Fig. 3D and table S24), making
gender the strongest predictor of feeling pushed or pulled among

the factors of gender, domain (STEM versus non-STEM), or insti-
tutional prestige, adjusting for career age (scaled as decades since
PhD), in a multiple regression analysis of all covariates. Faculty
who said they would not consider leaving (N = 1623) or that they
only wanted to retire (N = 401) were excluded from this analysis.

While faculty in non-STEM domains are at a higher risk of at-
trition than faculty in STEM domains (Fig. 2), faculty in STEM and
non-STEM domains were equally likely to report feeling pushed out
(P = 0.6; Fig. 3C), but faculty in STEM domains had 16% lower odds
of feeling pulled toward better positions (z = −2.5, N = 4919, P =
0.01; Fig. 3D and table S24). We also note some variability among
the domains in feeling pushed or pulled (table S27).

Similarly, we find that prestige both mitigates attrition rates in
general and appears to influence the underlying reasons that
faculty leave academia. Faculty at the least prestigious institution
had 27% higher odds of reporting feeling pushed and 48% lower
odds of reporting feeling pulled than faculty at the most prestigious
institution (push: z =−2.7,N= 4919, P = 0.007; Fig. 3C; pull: z = 2.9,
N = 4919, P = 0.01; Fig. 3D and table S24). Just as women full pro-
fessors in non-STEM domains at lower-prestige institutions were
the group of women at highest risk for attrition, they are also the
group of women most likely to report feeling pushed out of their
faculty positions (60% higher odds than faculty in all other
groups; z = 2.5, N = 4919, P = 0.01).

While faculty of color face unique pressures in academia (48), we
do not find that women or men of color were more or less likely to
report feeling pushed or pulled than white women or men, respec-
tively (table S26). This remains the case whether we limit our anal-
ysis to faculty who identified as Black, Indigenous, or Hispanic (N =
186 women and 255 men) or when we also include Asian faculty (N

Fig. 3. Pushes and pulls. Fraction of women and men in STEM versus non-STEM domains across career age who left or would leave their position because (A) they felt
pushed out of their position or (B) they felt pulled toward a better position. Envelopes indicate a 95% confidence interval using a normal approximation to a binomial
proportion. Coefficients from logistic regression models predicting whether someone felt (C) pushed or (D) pulled.

S C I ENCE ADVANCES | R E S EARCH ART I C L E

Spoon et al., Sci. Adv. 9, eadi2205 (2023) 20 October 2023 5 of 12

D
ow

nloaded from
 https://w

w
w

.science.org at U
niversity of Colorado Boulder on O

ctober 24, 2023

11

women’s odds of feeling pushed: 
   44% higher than men 

women’s odds of feeling pulled: 
   39% lower than men 

who feels pushed out vs. pulled to better opportunities?

gender predicts* push vs. pull 

very few differences across domains

* multiple regression, adjusting for career age, STEM/non-STEM, employment prestige 
self-reported race was not a significant predictor of push vs. pull (but, small samples) 
self-identified parents with in-home children were 45% more likely to feel pulled 
N = 4,919 faculty respondents

pushes > pulls, but women feel pushed at greater rates than men

What types of pushes?



Understanding the causes of this variability, as well as whether it
persists over time, is a critical direction of future work. Of particular
importance will be understanding the substantial gender disparity
between attrition for tenured versus pretenure faculty, in STEM
versus non-STEM domains, as well as the mechanisms by which
greater institutional prestige appears to mitigate gendered dispari-
ties in attrition rates.

The broad scale of our analysis and the variability that we find
suggests a simple explanation for why past studies of gendered at-
trition have sometimes reached conflicting conclusions: They have
tended to focus on (i) higher-prestige institutions and STEM fields,
which have less gendered attrition rates than lower-prestige institu-
tions and non-STEM fields, and on (ii) assistant professors, which
have smaller (or no) gendered attrition rates than do tenured
women. Furthermore, although past work has identified work-life
balance factors as a dominant reason for gendered faculty attrition
(13, 26–28, 31–33, 35, 37, 38), our broad analysis shows that this
explanation applies primarily to assistant professors, who we find
tend to particularly emphasize work-life balance factors (Fig. 4C
and fig. S7), e.g., due to the gendered and unequal impact of parent-
hood (37, 38). In contrast with past work, we find that tenured
women, who make up 61% of all women in permanent faculty po-
sitions, more strongly emphasize factors related to workplace
climate. This emphasis on climate factors for driving attrition is
strongest among senior women faculty, and it appears regardless
of whether a field is STEM or non-STEM (Fig. 4D); in contrast,
men tend to emphasize professional factors (Fig. 4B), and they
cite climate factors at substantially lower rates than women.

These findings illustrate that individual faculty often experience
academia differently depending on their gender, career stage, field,
and institution. Leaving an academic job, hypothetically or in prac-
tice, can encompass a complicated mix of pushes and pulls, and our
results show that as their career progresses, all faculty aremore likely
to report feeling pushed out of their jobs (Fig. 3A). However, inde-
pendent of career age, women are substantially more likely to report

feeling pushed out, while men are more likely to report feeling
pulled toward an attractive opportunity when they leave (Fig. 3, A
and B). Furthermore, although women andmen faculty report over-
lapping reasons for leaving a faculty position, gendered experiences
of workplace climate represent a distinguishing reason for women’s
higher attrition rates, at every career age. Hence, even in fields or at
institutions where rates of attrition may not be particularly gen-
dered, our findings show that the reasons faculty leave their posi-
tions can remain strongly gendered, and efforts to address
gendered attrition should focus on those gendered reasons rather
than gendered rates.

Under the person-environment fit theoretical framework (53–
59), our findings indicate that gender incongruences are real, sub-
stantial, and universal in academia, even in disciplines with larger
proportions of women, such as health and education. The dominant
incongruences for women arise from workplace climate, including
dysfunctional leadership, feelings of not belonging to the depart-
ment or university, harassment and discrimination. As a result,
workplace climate is a major reason that women faculty leave aca-
demia, at every career age, but especially for tenured women (Fig. 4
and fig. S7). Such incongruences highlight the way departmental
and institutional policies and norms tend to reflect, accommodate,
and reinforce the traditional overrepresentation of white men from
more privileged backgrounds, thereby driving gendered attrition
over a career and inducing a substantial, asymmetric loss of
overall talent and scholarship (5).

Both structural and individual workplace climate factors can
push women out of their positions. For example, in computer
science, women are more likely to be employed in subfields that
are relatively less prestigious (78), and such systemic devaluation
can influence a faculty member ’s sense of belonging, leading
them to consider leaving their position. In contrast to past work’s
investigation of work-life balance factors, climate factors that influ-
ence a professor’s sense of belonging or decision to leave academia
can be more difficult to measure, even when they relate to specific

Fig. 4. Reasons for leaving academia. (A) Fraction of reasons from each category selected by faculty who left academia or retired, weighted by both the number of
reasons in that category and the number of total reasons the respondent selected (section S4B). We note that these comparisons focus on the relative importance of each
category, and fractions for each group sum to 1, meaning that while the fraction of women who left academia because of work-life balance reasons may be greater than
the fraction of women who retired because of work-life balance reasons, workplace climate made up a larger fraction of the reasons women left academia than work-life
balance. 95% confidence intervals are shown under a bootstrap of faculty (1000 bootstrap iterations). (B to D) Fraction of women and men current faculty members in
STEM versus non-STEM domains who reported each category as having a “major impact” in their potential decision to leave. Respondents could list multiple categories as
a major impact, so fractions do not sum to 1. Envelopes indicate a 95% confidence interval using a normal approximation to a binomial proportion.
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reasons for leaving
12

all reasons derived from literature on faculty leaving academia (see paper supplement for details) 
social survey sent to 71,449 faculty from 29 diverse fields within the AARC frame; Colorado IRB protocol 21-0293

 survey design: all participants were asked questions about how often they experienced the above stressors from 3 categories 
former faculty were also asked to check boxes for specific stressors contributed to decision to leave 

then, current faculty were asked how much each of 3 categories would influence a hypothetical decision to leave

Professional 
Productivity, funding, salary,  
admin. support, etc. 

Work-life balance 
Caring responsibilities, long hours,  
partner’s career, etc.

Workplace climate 
Dysfunctional leadership, lack of fit  
or belonging, harassment, etc.

reasons are highly gendered:  
      e.g., professional vs climate 
work-life balance not strongly gendered 
      contrasts past literature



reasons for leaving, hypothetical
13

N = 7,195 current faculty 
all reasons derived from literature on faculty leaving academia (see paper supplement for details) 
social survey sent to 71,449 faculty from 29 diverse fields within the AARC frame; Colorado IRB protocol 21-0293

 survey design: all participants were asked questions about how often they experienced the above stressors from 3 categories 
former faculty were also asked to check boxes for specific stressors contributed to decision to leave 

then, current faculty were asked how much each of 3 categories would influence a hypothetical decision to leave

Professional 
Productivity, funding, salary,  
admin. support, etc. 

Work-life balance 
Caring responsibilities, long hours,  
partner’s career, etc.

Workplace climate 
Dysfunctional leadership, lack of fit  
or belonging, harassment, etc.

Understanding the causes of this variability, as well as whether it
persists over time, is a critical direction of future work. Of particular
importance will be understanding the substantial gender disparity
between attrition for tenured versus pretenure faculty, in STEM
versus non-STEM domains, as well as the mechanisms by which
greater institutional prestige appears to mitigate gendered dispari-
ties in attrition rates.

The broad scale of our analysis and the variability that we find
suggests a simple explanation for why past studies of gendered at-
trition have sometimes reached conflicting conclusions: They have
tended to focus on (i) higher-prestige institutions and STEM fields,
which have less gendered attrition rates than lower-prestige institu-
tions and non-STEM fields, and on (ii) assistant professors, which
have smaller (or no) gendered attrition rates than do tenured
women. Furthermore, although past work has identified work-life
balance factors as a dominant reason for gendered faculty attrition
(13, 26–28, 31–33, 35, 37, 38), our broad analysis shows that this
explanation applies primarily to assistant professors, who we find
tend to particularly emphasize work-life balance factors (Fig. 4C
and fig. S7), e.g., due to the gendered and unequal impact of parent-
hood (37, 38). In contrast with past work, we find that tenured
women, who make up 61% of all women in permanent faculty po-
sitions, more strongly emphasize factors related to workplace
climate. This emphasis on climate factors for driving attrition is
strongest among senior women faculty, and it appears regardless
of whether a field is STEM or non-STEM (Fig. 4D); in contrast,
men tend to emphasize professional factors (Fig. 4B), and they
cite climate factors at substantially lower rates than women.

These findings illustrate that individual faculty often experience
academia differently depending on their gender, career stage, field,
and institution. Leaving an academic job, hypothetically or in prac-
tice, can encompass a complicated mix of pushes and pulls, and our
results show that as their career progresses, all faculty aremore likely
to report feeling pushed out of their jobs (Fig. 3A). However, inde-
pendent of career age, women are substantially more likely to report

feeling pushed out, while men are more likely to report feeling
pulled toward an attractive opportunity when they leave (Fig. 3, A
and B). Furthermore, although women andmen faculty report over-
lapping reasons for leaving a faculty position, gendered experiences
of workplace climate represent a distinguishing reason for women’s
higher attrition rates, at every career age. Hence, even in fields or at
institutions where rates of attrition may not be particularly gen-
dered, our findings show that the reasons faculty leave their posi-
tions can remain strongly gendered, and efforts to address
gendered attrition should focus on those gendered reasons rather
than gendered rates.

Under the person-environment fit theoretical framework (53–
59), our findings indicate that gender incongruences are real, sub-
stantial, and universal in academia, even in disciplines with larger
proportions of women, such as health and education. The dominant
incongruences for women arise from workplace climate, including
dysfunctional leadership, feelings of not belonging to the depart-
ment or university, harassment and discrimination. As a result,
workplace climate is a major reason that women faculty leave aca-
demia, at every career age, but especially for tenured women (Fig. 4
and fig. S7). Such incongruences highlight the way departmental
and institutional policies and norms tend to reflect, accommodate,
and reinforce the traditional overrepresentation of white men from
more privileged backgrounds, thereby driving gendered attrition
over a career and inducing a substantial, asymmetric loss of
overall talent and scholarship (5).

Both structural and individual workplace climate factors can
push women out of their positions. For example, in computer
science, women are more likely to be employed in subfields that
are relatively less prestigious (78), and such systemic devaluation
can influence a faculty member ’s sense of belonging, leading
them to consider leaving their position. In contrast to past work’s
investigation of work-life balance factors, climate factors that influ-
ence a professor’s sense of belonging or decision to leave academia
can be more difficult to measure, even when they relate to specific

Fig. 4. Reasons for leaving academia. (A) Fraction of reasons from each category selected by faculty who left academia or retired, weighted by both the number of
reasons in that category and the number of total reasons the respondent selected (section S4B). We note that these comparisons focus on the relative importance of each
category, and fractions for each group sum to 1, meaning that while the fraction of women who left academia because of work-life balance reasons may be greater than
the fraction of women who retired because of work-life balance reasons, workplace climate made up a larger fraction of the reasons women left academia than work-life
balance. 95% confidence intervals are shown under a bootstrap of faculty (1000 bootstrap iterations). (B to D) Fraction of women and men current faculty members in
STEM versus non-STEM domains who reported each category as having a “major impact” in their potential decision to leave. Respondents could list multiple categories as
a major impact, so fractions do not sum to 1. Envelopes indicate a 95% confidence interval using a normal approximation to a binomial proportion.
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reasons for leaving, hypothetical

N = 7,195 current faculty 
all reasons derived from literature on faculty leaving academia (see paper supplement for details) 
social survey sent to 71,449 faculty from 29 diverse fields within the AARC frame; Colorado IRB protocol 21-0293

 survey design: all participants were asked questions about how often they experienced the above stressors from 3 categories 
former faculty were also asked to check boxes for specific stressors contributed to decision to leave 

then, current faculty were asked how much each of 3 categories would influence a hypothetical decision to leave

Professional 
Productivity, funding, salary,  
admin. support, etc. 

Work-life balance 
Caring responsibilities, long hours,  
partner’s career, etc.

Workplace climate 
Dysfunctional leadership, lack of fit  
or belonging, harassment, etc.

Understanding the causes of this variability, as well as whether it
persists over time, is a critical direction of future work. Of particular
importance will be understanding the substantial gender disparity
between attrition for tenured versus pretenure faculty, in STEM
versus non-STEM domains, as well as the mechanisms by which
greater institutional prestige appears to mitigate gendered dispari-
ties in attrition rates.

The broad scale of our analysis and the variability that we find
suggests a simple explanation for why past studies of gendered at-
trition have sometimes reached conflicting conclusions: They have
tended to focus on (i) higher-prestige institutions and STEM fields,
which have less gendered attrition rates than lower-prestige institu-
tions and non-STEM fields, and on (ii) assistant professors, which
have smaller (or no) gendered attrition rates than do tenured
women. Furthermore, although past work has identified work-life
balance factors as a dominant reason for gendered faculty attrition
(13, 26–28, 31–33, 35, 37, 38), our broad analysis shows that this
explanation applies primarily to assistant professors, who we find
tend to particularly emphasize work-life balance factors (Fig. 4C
and fig. S7), e.g., due to the gendered and unequal impact of parent-
hood (37, 38). In contrast with past work, we find that tenured
women, who make up 61% of all women in permanent faculty po-
sitions, more strongly emphasize factors related to workplace
climate. This emphasis on climate factors for driving attrition is
strongest among senior women faculty, and it appears regardless
of whether a field is STEM or non-STEM (Fig. 4D); in contrast,
men tend to emphasize professional factors (Fig. 4B), and they
cite climate factors at substantially lower rates than women.

These findings illustrate that individual faculty often experience
academia differently depending on their gender, career stage, field,
and institution. Leaving an academic job, hypothetically or in prac-
tice, can encompass a complicated mix of pushes and pulls, and our
results show that as their career progresses, all faculty aremore likely
to report feeling pushed out of their jobs (Fig. 3A). However, inde-
pendent of career age, women are substantially more likely to report

feeling pushed out, while men are more likely to report feeling
pulled toward an attractive opportunity when they leave (Fig. 3, A
and B). Furthermore, although women andmen faculty report over-
lapping reasons for leaving a faculty position, gendered experiences
of workplace climate represent a distinguishing reason for women’s
higher attrition rates, at every career age. Hence, even in fields or at
institutions where rates of attrition may not be particularly gen-
dered, our findings show that the reasons faculty leave their posi-
tions can remain strongly gendered, and efforts to address
gendered attrition should focus on those gendered reasons rather
than gendered rates.

Under the person-environment fit theoretical framework (53–
59), our findings indicate that gender incongruences are real, sub-
stantial, and universal in academia, even in disciplines with larger
proportions of women, such as health and education. The dominant
incongruences for women arise from workplace climate, including
dysfunctional leadership, feelings of not belonging to the depart-
ment or university, harassment and discrimination. As a result,
workplace climate is a major reason that women faculty leave aca-
demia, at every career age, but especially for tenured women (Fig. 4
and fig. S7). Such incongruences highlight the way departmental
and institutional policies and norms tend to reflect, accommodate,
and reinforce the traditional overrepresentation of white men from
more privileged backgrounds, thereby driving gendered attrition
over a career and inducing a substantial, asymmetric loss of
overall talent and scholarship (5).

Both structural and individual workplace climate factors can
push women out of their positions. For example, in computer
science, women are more likely to be employed in subfields that
are relatively less prestigious (78), and such systemic devaluation
can influence a faculty member ’s sense of belonging, leading
them to consider leaving their position. In contrast to past work’s
investigation of work-life balance factors, climate factors that influ-
ence a professor’s sense of belonging or decision to leave academia
can be more difficult to measure, even when they relate to specific

Fig. 4. Reasons for leaving academia. (A) Fraction of reasons from each category selected by faculty who left academia or retired, weighted by both the number of
reasons in that category and the number of total reasons the respondent selected (section S4B). We note that these comparisons focus on the relative importance of each
category, and fractions for each group sum to 1, meaning that while the fraction of women who left academia because of work-life balance reasons may be greater than
the fraction of women who retired because of work-life balance reasons, workplace climate made up a larger fraction of the reasons women left academia than work-life
balance. 95% confidence intervals are shown under a bootstrap of faculty (1000 bootstrap iterations). (B to D) Fraction of women and men current faculty members in
STEM versus non-STEM domains who reported each category as having a “major impact” in their potential decision to leave. Respondents could list multiple categories as
a major impact, so fractions do not sum to 1. Envelopes indicate a 95% confidence interval using a normal approximation to a binomial proportion.
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reasons for leaving, hypothetical

N = 7,195 current faculty 
all reasons derived from literature on faculty leaving academia (see paper supplement for details) 
social survey sent to 71,449 faculty from 29 diverse fields within the AARC frame; Colorado IRB protocol 21-0293

 survey design: all participants were asked questions about how often they experienced the above stressors from 3 categories 
former faculty were also asked to check boxes for specific stressors contributed to decision to leave 

then, current faculty were asked how much each of 3 categories would influence a hypothetical decision to leave

Professional 
Productivity, funding, salary,  
admin. support, etc. 

Work-life balance 
Caring responsibilities, long hours,  
partner’s career, etc.

Workplace climate 
Dysfunctional leadership, lack of fit  
or belonging, harassment, etc.

Understanding the causes of this variability, as well as whether it
persists over time, is a critical direction of future work. Of particular
importance will be understanding the substantial gender disparity
between attrition for tenured versus pretenure faculty, in STEM
versus non-STEM domains, as well as the mechanisms by which
greater institutional prestige appears to mitigate gendered dispari-
ties in attrition rates.

The broad scale of our analysis and the variability that we find
suggests a simple explanation for why past studies of gendered at-
trition have sometimes reached conflicting conclusions: They have
tended to focus on (i) higher-prestige institutions and STEM fields,
which have less gendered attrition rates than lower-prestige institu-
tions and non-STEM fields, and on (ii) assistant professors, which
have smaller (or no) gendered attrition rates than do tenured
women. Furthermore, although past work has identified work-life
balance factors as a dominant reason for gendered faculty attrition
(13, 26–28, 31–33, 35, 37, 38), our broad analysis shows that this
explanation applies primarily to assistant professors, who we find
tend to particularly emphasize work-life balance factors (Fig. 4C
and fig. S7), e.g., due to the gendered and unequal impact of parent-
hood (37, 38). In contrast with past work, we find that tenured
women, who make up 61% of all women in permanent faculty po-
sitions, more strongly emphasize factors related to workplace
climate. This emphasis on climate factors for driving attrition is
strongest among senior women faculty, and it appears regardless
of whether a field is STEM or non-STEM (Fig. 4D); in contrast,
men tend to emphasize professional factors (Fig. 4B), and they
cite climate factors at substantially lower rates than women.

These findings illustrate that individual faculty often experience
academia differently depending on their gender, career stage, field,
and institution. Leaving an academic job, hypothetically or in prac-
tice, can encompass a complicated mix of pushes and pulls, and our
results show that as their career progresses, all faculty aremore likely
to report feeling pushed out of their jobs (Fig. 3A). However, inde-
pendent of career age, women are substantially more likely to report

feeling pushed out, while men are more likely to report feeling
pulled toward an attractive opportunity when they leave (Fig. 3, A
and B). Furthermore, although women andmen faculty report over-
lapping reasons for leaving a faculty position, gendered experiences
of workplace climate represent a distinguishing reason for women’s
higher attrition rates, at every career age. Hence, even in fields or at
institutions where rates of attrition may not be particularly gen-
dered, our findings show that the reasons faculty leave their posi-
tions can remain strongly gendered, and efforts to address
gendered attrition should focus on those gendered reasons rather
than gendered rates.

Under the person-environment fit theoretical framework (53–
59), our findings indicate that gender incongruences are real, sub-
stantial, and universal in academia, even in disciplines with larger
proportions of women, such as health and education. The dominant
incongruences for women arise from workplace climate, including
dysfunctional leadership, feelings of not belonging to the depart-
ment or university, harassment and discrimination. As a result,
workplace climate is a major reason that women faculty leave aca-
demia, at every career age, but especially for tenured women (Fig. 4
and fig. S7). Such incongruences highlight the way departmental
and institutional policies and norms tend to reflect, accommodate,
and reinforce the traditional overrepresentation of white men from
more privileged backgrounds, thereby driving gendered attrition
over a career and inducing a substantial, asymmetric loss of
overall talent and scholarship (5).

Both structural and individual workplace climate factors can
push women out of their positions. For example, in computer
science, women are more likely to be employed in subfields that
are relatively less prestigious (78), and such systemic devaluation
can influence a faculty member ’s sense of belonging, leading
them to consider leaving their position. In contrast to past work’s
investigation of work-life balance factors, climate factors that influ-
ence a professor’s sense of belonging or decision to leave academia
can be more difficult to measure, even when they relate to specific

Fig. 4. Reasons for leaving academia. (A) Fraction of reasons from each category selected by faculty who left academia or retired, weighted by both the number of
reasons in that category and the number of total reasons the respondent selected (section S4B). We note that these comparisons focus on the relative importance of each
category, and fractions for each group sum to 1, meaning that while the fraction of women who left academia because of work-life balance reasons may be greater than
the fraction of women who retired because of work-life balance reasons, workplace climate made up a larger fraction of the reasons women left academia than work-life
balance. 95% confidence intervals are shown under a bootstrap of faculty (1000 bootstrap iterations). (B to D) Fraction of women and men current faculty members in
STEM versus non-STEM domains who reported each category as having a “major impact” in their potential decision to leave. Respondents could list multiple categories as
a major impact, so fractions do not sum to 1. Envelopes indicate a 95% confidence interval using a normal approximation to a binomial proportion.
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reasons for leaving, hypothetical

N = 7,195 current faculty 
all reasons derived from literature on faculty leaving academia (see paper supplement for details) 
social survey sent to 71,449 faculty from 29 diverse fields within the AARC frame; Colorado IRB protocol 21-0293

 survey design: all participants were asked questions about how often they experienced the above stressors from 3 categories 
former faculty were also asked to check boxes for specific stressors contributed to decision to leave 

then, current faculty were asked how much each of 3 categories would influence a hypothetical decision to leave

Professional 
Productivity, funding, salary,  
admin. support, etc. 

Work-life balance 
Caring responsibilities, long hours,  
partner’s career, etc.

Workplace climate 
Dysfunctional leadership, lack of fit  
or belonging, harassment, etc.

Understanding the causes of this variability, as well as whether it
persists over time, is a critical direction of future work. Of particular
importance will be understanding the substantial gender disparity
between attrition for tenured versus pretenure faculty, in STEM
versus non-STEM domains, as well as the mechanisms by which
greater institutional prestige appears to mitigate gendered dispari-
ties in attrition rates.

The broad scale of our analysis and the variability that we find
suggests a simple explanation for why past studies of gendered at-
trition have sometimes reached conflicting conclusions: They have
tended to focus on (i) higher-prestige institutions and STEM fields,
which have less gendered attrition rates than lower-prestige institu-
tions and non-STEM fields, and on (ii) assistant professors, which
have smaller (or no) gendered attrition rates than do tenured
women. Furthermore, although past work has identified work-life
balance factors as a dominant reason for gendered faculty attrition
(13, 26–28, 31–33, 35, 37, 38), our broad analysis shows that this
explanation applies primarily to assistant professors, who we find
tend to particularly emphasize work-life balance factors (Fig. 4C
and fig. S7), e.g., due to the gendered and unequal impact of parent-
hood (37, 38). In contrast with past work, we find that tenured
women, who make up 61% of all women in permanent faculty po-
sitions, more strongly emphasize factors related to workplace
climate. This emphasis on climate factors for driving attrition is
strongest among senior women faculty, and it appears regardless
of whether a field is STEM or non-STEM (Fig. 4D); in contrast,
men tend to emphasize professional factors (Fig. 4B), and they
cite climate factors at substantially lower rates than women.

These findings illustrate that individual faculty often experience
academia differently depending on their gender, career stage, field,
and institution. Leaving an academic job, hypothetically or in prac-
tice, can encompass a complicated mix of pushes and pulls, and our
results show that as their career progresses, all faculty aremore likely
to report feeling pushed out of their jobs (Fig. 3A). However, inde-
pendent of career age, women are substantially more likely to report

feeling pushed out, while men are more likely to report feeling
pulled toward an attractive opportunity when they leave (Fig. 3, A
and B). Furthermore, although women andmen faculty report over-
lapping reasons for leaving a faculty position, gendered experiences
of workplace climate represent a distinguishing reason for women’s
higher attrition rates, at every career age. Hence, even in fields or at
institutions where rates of attrition may not be particularly gen-
dered, our findings show that the reasons faculty leave their posi-
tions can remain strongly gendered, and efforts to address
gendered attrition should focus on those gendered reasons rather
than gendered rates.

Under the person-environment fit theoretical framework (53–
59), our findings indicate that gender incongruences are real, sub-
stantial, and universal in academia, even in disciplines with larger
proportions of women, such as health and education. The dominant
incongruences for women arise from workplace climate, including
dysfunctional leadership, feelings of not belonging to the depart-
ment or university, harassment and discrimination. As a result,
workplace climate is a major reason that women faculty leave aca-
demia, at every career age, but especially for tenured women (Fig. 4
and fig. S7). Such incongruences highlight the way departmental
and institutional policies and norms tend to reflect, accommodate,
and reinforce the traditional overrepresentation of white men from
more privileged backgrounds, thereby driving gendered attrition
over a career and inducing a substantial, asymmetric loss of
overall talent and scholarship (5).

Both structural and individual workplace climate factors can
push women out of their positions. For example, in computer
science, women are more likely to be employed in subfields that
are relatively less prestigious (78), and such systemic devaluation
can influence a faculty member ’s sense of belonging, leading
them to consider leaving their position. In contrast to past work’s
investigation of work-life balance factors, climate factors that influ-
ence a professor’s sense of belonging or decision to leave academia
can be more difficult to measure, even when they relate to specific

Fig. 4. Reasons for leaving academia. (A) Fraction of reasons from each category selected by faculty who left academia or retired, weighted by both the number of
reasons in that category and the number of total reasons the respondent selected (section S4B). We note that these comparisons focus on the relative importance of each
category, and fractions for each group sum to 1, meaning that while the fraction of women who left academia because of work-life balance reasons may be greater than
the fraction of women who retired because of work-life balance reasons, workplace climate made up a larger fraction of the reasons women left academia than work-life
balance. 95% confidence intervals are shown under a bootstrap of faculty (1000 bootstrap iterations). (B to D) Fraction of women and men current faculty members in
STEM versus non-STEM domains who reported each category as having a “major impact” in their potential decision to leave. Respondents could list multiple categories as
a major impact, so fractions do not sum to 1. Envelopes indicate a 95% confidence interval using a normal approximation to a binomial proportion.
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women faculty leave academia at higher rates than men 

rates vary by domain & career stage        in 37% of domains/stages, women’s rates = men’s rates


effect is largest among (1) tenured women in (2) non-STEM at (3) lower-prestige schools

conclusions

understanding causes of this variability & whether 
it persists over time is crucial open question

tenured women represent 61% of all women faculty
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women faculty leave academia at higher rates than men 

rates vary by domain & career stage        in 37% of domains/stages, women’s rates = men’s rates


effect is largest among (1) tenured women in (2) non-STEM at (3) lower-prestige schools


regardless of rates, women leave for different reasons than men


they feel pushed out, esp. by their workplace climates

conclusions

efforts to address gendered attrition must focus on 
gendered reasons for leaving rather than gendered rates

this will require new measurement instruments for climate

paragraph from Spoon et al. "Gender and retention patterns among U.S. faculty" (2023) 
tenured women represent 61% of all women faculty

Understanding the causes of this variability, as well as whether it
persists over time, is a critical direction of future work. Of particular
importance will be understanding the substantial gender disparity
between attrition for tenured versus pretenure faculty, in STEM
versus non-STEM domains, as well as the mechanisms by which
greater institutional prestige appears to mitigate gendered dispari-
ties in attrition rates.

The broad scale of our analysis and the variability that we find
suggests a simple explanation for why past studies of gendered at-
trition have sometimes reached conflicting conclusions: They have
tended to focus on (i) higher-prestige institutions and STEM fields,
which have less gendered attrition rates than lower-prestige institu-
tions and non-STEM fields, and on (ii) assistant professors, which
have smaller (or no) gendered attrition rates than do tenured
women. Furthermore, although past work has identified work-life
balance factors as a dominant reason for gendered faculty attrition
(13, 26–28, 31–33, 35, 37, 38), our broad analysis shows that this
explanation applies primarily to assistant professors, who we find
tend to particularly emphasize work-life balance factors (Fig. 4C
and fig. S7), e.g., due to the gendered and unequal impact of parent-
hood (37, 38). In contrast with past work, we find that tenured
women, who make up 61% of all women in permanent faculty po-
sitions, more strongly emphasize factors related to workplace
climate. This emphasis on climate factors for driving attrition is
strongest among senior women faculty, and it appears regardless
of whether a field is STEM or non-STEM (Fig. 4D); in contrast,
men tend to emphasize professional factors (Fig. 4B), and they
cite climate factors at substantially lower rates than women.

These findings illustrate that individual faculty often experience
academia differently depending on their gender, career stage, field,
and institution. Leaving an academic job, hypothetically or in prac-
tice, can encompass a complicated mix of pushes and pulls, and our
results show that as their career progresses, all faculty aremore likely
to report feeling pushed out of their jobs (Fig. 3A). However, inde-
pendent of career age, women are substantially more likely to report

feeling pushed out, while men are more likely to report feeling
pulled toward an attractive opportunity when they leave (Fig. 3, A
and B). Furthermore, although women andmen faculty report over-
lapping reasons for leaving a faculty position, gendered experiences
of workplace climate represent a distinguishing reason for women’s
higher attrition rates, at every career age. Hence, even in fields or at
institutions where rates of attrition may not be particularly gen-
dered, our findings show that the reasons faculty leave their posi-
tions can remain strongly gendered, and efforts to address
gendered attrition should focus on those gendered reasons rather
than gendered rates.

Under the person-environment fit theoretical framework (53–
59), our findings indicate that gender incongruences are real, sub-
stantial, and universal in academia, even in disciplines with larger
proportions of women, such as health and education. The dominant
incongruences for women arise from workplace climate, including
dysfunctional leadership, feelings of not belonging to the depart-
ment or university, harassment and discrimination. As a result,
workplace climate is a major reason that women faculty leave aca-
demia, at every career age, but especially for tenured women (Fig. 4
and fig. S7). Such incongruences highlight the way departmental
and institutional policies and norms tend to reflect, accommodate,
and reinforce the traditional overrepresentation of white men from
more privileged backgrounds, thereby driving gendered attrition
over a career and inducing a substantial, asymmetric loss of
overall talent and scholarship (5).

Both structural and individual workplace climate factors can
push women out of their positions. For example, in computer
science, women are more likely to be employed in subfields that
are relatively less prestigious (78), and such systemic devaluation
can influence a faculty member ’s sense of belonging, leading
them to consider leaving their position. In contrast to past work’s
investigation of work-life balance factors, climate factors that influ-
ence a professor’s sense of belonging or decision to leave academia
can be more difficult to measure, even when they relate to specific

Fig. 4. Reasons for leaving academia. (A) Fraction of reasons from each category selected by faculty who left academia or retired, weighted by both the number of
reasons in that category and the number of total reasons the respondent selected (section S4B). We note that these comparisons focus on the relative importance of each
category, and fractions for each group sum to 1, meaning that while the fraction of women who left academia because of work-life balance reasons may be greater than
the fraction of women who retired because of work-life balance reasons, workplace climate made up a larger fraction of the reasons women left academia than work-life
balance. 95% confidence intervals are shown under a bootstrap of faculty (1000 bootstrap iterations). (B to D) Fraction of women and men current faculty members in
STEM versus non-STEM domains who reported each category as having a “major impact” in their potential decision to leave. Respondents could list multiple categories as
a major impact, so fractions do not sum to 1. Envelopes indicate a 95% confidence interval using a normal approximation to a binomial proportion.
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pre-tenure men in Engineering leave at higher 
rates than pre-tenure women


but pre-tenure women report feeling pushed out
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women faculty leave academia at higher rates than men 

rates vary by domain & career stage        in 37% of domains/stages, women’s rates = men’s rates


effect is largest among (1) tenured women in (2) non-STEM at (3) lower-prestige schools


regardless of rates, women leave for different reasons than men


they feel pushed out, esp. by their workplace climates


contrast with past work 

work-life balance is not dominant cause (eg parenthood)          


pre-tenure years not most important

conclusions

• strong effect in early career, but falls off with age

• only marginally gendered (shifting gender norms? policy 

progress?) — BUT discrimination around motherhood 
remains an issue (classified as "climate" in our study)

study limitations (many) : 
the employment data span 2011-2020, which excludes the disproportionate effects of COVID on women, while the survey was in 2021, which may include them 
all data is for tenured and tenure-track faculty only, and omits all non-TT faculty 
the employment data does not include self-identified race/ethnicity labels, which precludes any intersectional analysis there 
the survey data does include those labels, but the same size is too small to support well-powered statistical analyses 
the survey also relied on retrospective assessments from former faculty, and prospective assessments of current faculty 
survey respondents: full professors slightly over-represented, assistant professors slightly under-, higher-prestige slightly over. cannot assess other characteristics, eg, parenthood status, SES, etc.
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women faculty leave academia at higher rates than men 

rates vary by domain & career stage        in 37% of domains/stages, women’s rates = men’s rates


effect is largest among (1) tenured women in (2) non-STEM at (3) lower-prestige schools


regardless of rates, women leave for different reasons than men


they feel pushed out, esp. by their workplace climates


contrast with past work 

work-life balance is not dominant cause (eg parenthood)          


pre-tenure years not most important

conclusions

• pre-tenure gendered attrition only in specific fields

• things get worse after tenure

study limitations (many) : 
the employment data span 2011-2020, which excludes the disproportionate effects of COVID on women, while the survey was in 2021, which may include them 
all data is for tenured and tenure-track faculty only, and omits all non-TT faculty 
the employment data does not include self-identified race/ethnicity labels, which precludes any intersectional analysis there 
the survey data does include those labels, but the same size is too small to support well-powered statistical analyses 
the survey also relied on retrospective assessments from former faculty, and prospective assessments of current faculty 
survey respondents: full professors slightly over-represented, assistant professors slightly under-, higher-prestige slightly over. cannot assess other characteristics, eg, parenthood status, SES, etc.
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women faculty leave academia at higher rates than men 

rates vary by domain & career stage        in 37% of domains/stages, women’s rates = men’s rates


effect is largest among (1) tenured women in (2) non-STEM at (3) lower-prestige schools


regardless of rates, women leave for different reasons than men


they feel pushed out, esp. by their workplace climates


contrast with past work 

work-life balance is not dominant cause (eg parenthood)          


pre-tenure years not most important

conclusions

social biases (eg gendered attrition) shape the composition of the scientific workforce

that composition shapes the rate and type of scientific discoveries


things have improved in 40 years, but we have WORK to do yet

what interventions can mitigate climate-induced incongruences?
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Gender and retention patterns among U.S. faculty
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Mirta Galesic3, Bailey K. Fosdick4, Daniel B. Larremore1,5, Aaron Clauset1,3,5*

Women remain underrepresented among faculty in nearly all academic !elds. Using a census of 245,270 tenure-
track and tenured professors at United States–based PhD-granting departments, we show that women leave
academia overall at higher rates than men at every career age, in large part because of strongly gendered at-
trition at lower-prestige institutions, in non-STEM !elds, and among tenured faculty. A large-scale survey of the
same faculty indicates that the reasons faculty leave are gendered, even for institutions, !elds, and career ages in
which retention rates are not. Women are more likely than men to feel pushed from their jobs and less likely to
feel pulled toward better opportunities, and women leave or consider leaving because of workplace climate
more often than work-life balance. These results quantify the systemic nature of gendered faculty retention;
contextualize its relationship with career age, institutional prestige, and !eld; and highlight the importance
of understanding the gendered reasons for attrition rather than focusing on rates alone.
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INTRODUCTION
In most academic fields, women remain underrepresented among
tenure-track and tenured faculty compared to the U.S. population
(1) despite their steadily rising share of doctoral degrees (2). This
pattern is often explained by a so-called "leaky pipeline" effect (3),
in which women leave faculty jobs at higher rates than men at each
career stage, leading to a progressive increase of men’s faculty rep-
resentation. Because faculty careers often span decades, increases in
women’s representation among new faculty can take many years to
change the gender composition of a field via population turnover (1,
4), and even then, progress may be attenuated to varying degrees by
gender disparities in faculty retention. A deeper quantitative under-
standing of gendered retention patterns among faculty would shed
light on the social processes that drive systemic underrepresenta-
tion, inform policies to improve retention and mitigate the asym-
metric loss of talent and concomitant scientific discoveries (5),
and illuminate the more complex gendered dynamics of women’s
participation in general labor markets (6–10).

Despite broad interest in measuring, explaining, and mitigating
gendered attrition in faculty careers, the practical complexity of
studying the phenomenon across fields, institutions, and career
age has impeded a full accounting of its magnitude and variation
because identifying faculty who have left academia is a difficult
task. Past studies have often focused on assistant professors, using
employment data collected before 2010 that tends to be cross-insti-
tution but field-specific, almost entirely in science, technology, en-
gineering, mathematics, and medicine (STEM) fields, and focused
on higher-prestige institutions (11–19). Several studies compare
STEM fields and non-STEM fields across institutions but focus
on gendered promotion, not gendered retention (20–22), or rely
on turnover intentions instead of actual attrition events (23, 24).
The emphasis on early-career women, especially in higher-prestige

and STEM departments, has provided a deep, but narrow under-
standing of gendered retention: Women assistant professors in
STEM make up just 15% of all tenure-track and tenured women
at PhD-granting institutions in the U.S. (1), and those at higher-
prestige institutions comprise an even smaller share. Even so, the
weight of evidence over many years has spurred policies aimed at
closing gender gaps in faculty retention and promotion. However,
the effect of these policies in changing gendered retention rates
across career stages, fields, and institutions remains unclear.

Similar limitations apply to the large body of survey studies and
ethnographies that provide detailed explanations for gendered re-
tention patterns (25–36), many of which are cross-field but institu-
tion-specific and mostly focus on higher-prestige institutions.
Studies report different specific conclusions, depending on the
field, institution, and cross section in time. Most commonly,
studies identify gendered difficulties maintaining work-life
balance (13, 26–28, 31–33, 35) and the unequal and gendered
impact of parenthood (9, 37, 38) as the primary reasons women
faculty leave academia. Other common explanations include
work-related reasons, e.g., difficulties obtaining research funding
(28) and lower salaries (12, 13, 27, 29, 30), as well as workplace cli-
mates that are “chilly” toward women (32), including gender-based
harassment (27, 36) and overly competitive environments (28, 32,
34). Such studies yield valuable insight into the reasons for gendered
faculty attrition, but both they and studies using employment data
provide limited insight into how attrition rates and reasons vary
across fields, institutions, or career age.

Here, we conduct a systematic investigation of faculty retention
across the entire U.S. university system by combining two compre-
hensive datasets: an employment census of 245,270 tenure-track or
tenured faculty who were active in their roles over the 10-year
period of 2011–2020 (section S1), across 111 academic fields
(table S1) at 391 PhD-granting institutions (1), spanning all
domains of academia, including STEM, the social sciences, the hu-
manities, health, business, and education, along with 10,071 re-
sponses to a broad survey about faculty attrition (section S2) of
former and current tenure-track and tenured professors from
within the larger census dataset. Respondents also reported their
self-identified gender, race, and parenthood status.
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Code, aggregated data & survey pdf 

are available on zenodo
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