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Abstract
Do empowered women empower women? In order to answer this question, I seek
causal evidence for the role of female leadership in redressing gender disparities in
academia. Employing a unique dataset on faculty members at 14 public universities in
the United States over the years 2000-2018, this paper examines whether the gender
of academic heads, i.e. department chairs and/or college deans, affects (1) the gender
pay gap, and (2) the share of female professors within a given academic organization,
thereby bettering female representation. I also explore the trickle-down effect of female
heads from deans to chairs, and from chairs to faculty members. To estimate the causal
effect of an academic head’s gender, I adopt an event study design which compares
gender-constant head transitions to transitions that involve changes in the gender of
the head. On the one hand, when institution- and field-specific effects are controlled
for, empirical evidence does not support the hypothesis that female chairs or deans
open the door for faculty members of the same gender, at least in terms of wage and
female share. On the other hand, male chairs and deans neither favor male faculty over
female colleagues nor hinder female faculty’s career outcomes. This study thus implies
that the mere appointment of female leaders is not a sufficient means of promoting
women’s advancement and representation in the workplace.
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1 Introduction
The gender pay gap is a persistent issue in the U.S.: as of 2019, the median wage of
full-time working women amounts to a mere 82.3 percent of men’s median wage (U.S.
Census Bureau). A substantial portion of this wage gap arises from women’s underrepresentation in high-paying fields and high-ranking positions. For instance, occupational
(and industrial) segregation by gender accounts for 49 percent of the overall gender wage
gap (Blau and Kahn 2017), while women continue to be outnumbered by men in STEM
(science, technology, engineering, and mathematics) fields (Ceci et al. 2014). Moreover,
along the corporate pipeline, the proportion of women consistently decreases from entry
to top managerial levels (LeanIn.Org and McKinsey 2020). These phenomena are hardly
unique to industry; such “leaky pipelines” also manifest in academic fields of science (Ceci
et al. 2014).
This paper examines whether the gender of managers affects gender disparities in the
workplace. Appointing more female leaders has been suggested as a policy measure to better women’s representation in male-dominated fields and in leadership positions, thereby
addressing the gender pay gap. For the past two decades, numerous governmental bodies
have adopted legislative actions to implement gender quotas on corporate boards,1 while
individual corporations have also aimed to raise the ratio of female managers within a set
time frame (Clark 2010; Kajimoto 2018; Schabacker 2020).2 One of the main motivations
behind these policies is the expectation that promoting female managers will trigger a positive gender spillover effect on other female workers: generally, it is believed that female
managers are less likely to discriminate against female employees based on personal preference, and are better at assessing productivity signals from female employees (Flabbi et al.
2018). Female managers are also thought to provide effective networks as mentors (Athey,
Avery, and Zemsky 2000), introduce female-friendly policies, and invest more resources to
promote women’s career outcomes.
However, there has been no consensus as to whether these empowered women in turn
1

Norway in 2003, Spain in 2007, Belgium, France, Italy, and Netherlands in 2011, Germany in 2016,
and the state of California in 2018. See Comi et al. (2020) for more detailed information on the gender
quota of the European countries.
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For instance, in 2010, Deutsche Telekom, the third-largest company in Germany, planned to raise
the female share of senior- and middle-management positions to 30 percent by the end of 2015. Another
German company, BASF, also aimed to increase the proportion of women in leadership positions to 30
percent by 2030, having achieved its initial goal of increasing the proportion to 23 percent in 2019.
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empower other women. In a similar vein, a growing body of literature has analyzed how the
gender of managers impacts the economic outcomes of both female and male subordinates
(Penner et al. 2012; Bednar and Gicheva 2014, 2018; Karaca-Mandic et al. 2013; Kunze
and Miller 2017; Droganova 2018; Langan 2019; Cullen and Perez-Truglia 2020). Yet there
is still little empirical evidence on the causal effect of the gender of managers, and existing
results vary significantly depending on the unique context and subject of each research.
Simply put, the handful of empirical evidence is mixed, and the causality thereof remains to be lacking. This paper aims to fill these gaps in existing literature by exploring
whether there exists a causal relationship between the gender of leaders and the economic
outcomes of individual workers, seeking to inquire the efficacy of appointing female leaders as a means of reducing the gender pay gap within a given organization. Since results
have proved to be highly dependent on institution- or field-specific characteristics, I select
academia as the subject for my study to control for such potentially confounding effects.
Academia serves as a desirable setting for studying gender spillover effects, for three reasons. First, the hierarchical structure and role of leaders are comparatively consistent
across different academic institutions. This allows me to compare multiple institutions,
thereby accounting for unobserved institution-specific attributes that are potentially correlated to the gender of faculty members who are in leadership posts. Second, the variation
in gender composition across various academic fields enables me to compare the impact of
female/male leaders in male-majority fields (e.g. Physical Sciences and Economics) to that
in relatively less male-majority fields (e.g. Humanities). Last, there is usually a set term
of office for administrative heads (i.e. department chairs and college deans); the constant
rotation in chair and dean positions provides a useful variation in the gender of leaders.
To provide new evidence on the gender spillovers in academia, I construct a unique
dataset that consists of faculty members at 14 public universities in the U.S., encompassing more than 150,000 faculty-year observations or 20,000 individual faculty members from
almost all academic departments over the academic years 2010-2018.3 These individualyear level data include annual salary, gender, academic rank, department and university
affiliation, year of terminal degree completion, and institution from which each individual
received the degree. A major strength of these panel data is that they allow for a yearby-year identification of any leadership changes in individual departments/colleges such as
3
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chair/dean transitions along with changes in an individual faculty’s career such as employment, leave, department affiliation, and promotion. By integrating data on leaders with
data on individual faculty, it is possible to analyze the effects of different academic heads
on a faculty member’s career outcomes.
To estimate how the gender of academic leaders impacts female outcomes relative to
male outcomes, I adopt a flexible event study design that uses quasi-experimental variation in the gender of academic heads that arises from their transitions. For example, to
examine whether female leaders reduce gender disparities within their departments, I use a
difference-in-differences (DD) approach which compares male and female outcomes, before
and after a male leader is replaced by a female leader.4 Furthermore, to difference out any
general impacts of leader transitions that may have nothing to do with the gender of new
administrators, I compare gender-constant transitions with transitions in which the gender
of the leader changes using a difference-in-differences-in-differences (DDD) approach. For
instance, to estimate the effect of a female department chair, I compare the gender differences in outcomes between a department in which a male chair is replaced by a female
chair and another in which a male chair is replaced by another male chair.
I begin with descriptively analyzing the two outcomes of interest: (1) annual wage and
(2) female share of faculty. The overall gender pay gap is approximately 15 percent during
the sample period, and about half of this wage gap is explained by the lower proportion
of women in high-paying fields and in high-ranking positions. The proportion of women
is less than 20 percent in male-majority STEM fields, without much improvement of such
disproportionality observed during the recent years. Women are also still underrepresented
in leadership positions: while the female share of deans in STEM and social sciences has
increased rapidly in recent years, the proportion of women in department chair positions
continues to be lower than the overall female share of faculty, by about 10 percentage
points. The persistent gender disparity in wages and employment shares within colleges
and departments suggests that we must continue to pay attention to increase gender equity
in academia, especially in male-dominated fields.
Next, I investigate the causal relationship between the gender of academic heads and
the aforementioned aspects of gender disparity in academia, asking the following questions.
First, does the gender of chairs/deans matter in reducing the gender pay gap? Despite the
4
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common expectation that women will help other women, I find no evidence of a positive
gender spillover effect of female department chairs and college deans, at least in terms of
wages. The wage trajectories of female and male faculty evolve similarly without any visible
change around chair transitions, regardless of the gender of new chairs; and although the
data point to some correlations between female wage and the appointment of female deans,
there is no causal evidence that the gender of college deans influences wage, of either male
or female faculty.
Second, does the gender of these administrative leaders improve women’s representation
in the lower academic ranks? I answer this question by documenting the gender spillover
effect in two levels: (1) the impact of college deans on the female share of department
chairs within each college and (2) the impact of chairs on female share of faculty within
each department. The result consistently shows null or negative impact of female heads:
there is no change in the female share of chairs when a male dean is replaced by a female
dean, while the female share of chairs decreases when a female dean takes over from a male
dean. At least in terms of wage and share in a given academic unit, my results do not align
with common assumptions that presume female leaders to bring about the advancement
and representation of women, and suspect male leaders to deter workplace gender equality.
In other words, my research shows that the gender of academic leaders does not affect
female faculty’s wage or employment share, which conflicts with other studies that document positive gender spillover effects of female leaders in academia (Langan 2019). Such
plurality of results indicate that it is crucial to ask whether the effects of female/male academic heads are heterogeneous across different fields and/or universities. My data reveal
that although the impact of department chairs varies across universities, this variation is
not attributable to the gender of the chairs.
This paper is related to a body of emerging literature that investigates the importance of the gender of managers on gender disparities for lower-ranking colleagues, which
has provided mixed evidence. Karaca-Mandic et al. (2013) for instance find that female
leadership in the U.S. Army reduces the time women wait for promotion relative to men.
In white collar workplaces in Norway, Kunze and Miller (2017) report smaller gender
gaps in promotion with a higher percentage of women at the next highest rank positions.
Droganova (2018) shows that female supervisors in the U.S. federal government increase
female wages while decreasing male wages. Langan (2019) also finds evidence in academia,

5

that female department chairs mitigate gender difference in faculty wage, publication, and
tenure among Social Science and Finance fields. Cullen and Perez-Truglia (2020), studying
a commercial bank in Asia, note that male managers increase male wages while neither
male nor female managers change female wages. On the other hand, there are also several
studies that find null impacts of female managers on narrowing gender disparities. The
gender of supervisors is not associated with the gender wage gap among their employees in
a grocery retailer (Penner et al. 2012), or with the progress of college coaches and collegiate
athletes (Bednar and Gicheva 2014; 2018).
This paper contributes to the literature by adding causal evidence, exploiting quasiexperimental variation in the gender of managers. When it comes to causal identification,
most previous papers have two common limitations: they (1) rely on variation in managers’ gender that may not be exogenous, and (2) fail to encompass a wide population,
focusing on one specific institution or a restricted set of fields. Here, a major threat to the
validity of causal identification is unobserved institution- or field-specific attributes that
are correlated with the gender of managers as well as the outcomes of faculty members.
For instance, if institutional policies simultaneously promote female managers and support
female employees, the estimates will confound the effect of those policies. I alleviate such
threats by involving multiple comparable institutions.
I also fill a critical gap in the existing literature by providing new evidence from maledominated fields such as STEM and Economics. A majority of previous studies that confirm
the gender spillover effect of female leadership derive their conclusions from fields with a
large share of women. This is problematic: for instance, female leadership may not be effective in male-dominated fields if male subordinates discriminate against female supervisors
(Husain et al. 2018) or if female leaders are less confident in male-majority workplaces
(Born, Ranehill, and Sandberg 2020). Thus, I examine whether gender spillovers from
female/male managers are heterogeneous between male-dominated STEM and Economics
fields and relatively gender-balanced fields such as the Humanities. The variation in female representation across academic fields within a given university allows me to study
the heterogeneity of gender spillover effects across fields while keeping institution-specific
attributes constant.
Finally, I study the gender spillover effect of senior-level managers (i.e. college deans)
on the female share of first-level leadership positions (i.e. department chairs). Although
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increasing the presence of women in leadership positions is an important goal of policymakers, it is yet under-studied as an outcome. In the context of academia, this paper examines
whether female/male college deans increase the share of department chairs of the same
gender. Additionally, I go beyond existing literature by documenting the complementarity
between the gender of senior-level leaders and first-level managers (i.e. college deans and
department chairs, respectively).
The remainder of this paper is organized as follows: Section 2 describes the data source
and presents descriptive statistics. Section 3 discusses the research design and identification
assumptions. In Section 4, I present the main empirical results of the article, while the
potential explanations for the results are discussed in Section 5. Section 6 concludes.

2 Data and Descriptive Statistics
To examine whether the gender of academic heads affect male and female faculty’s economic
outcomes, I construct a unique dataset for the faculty at 14 public institutions—including
153,685 faculty-year observations (or 20,038 unique faculty members) from almost all academic departments over the academic years 2010-2018. These individual-year level data include the information on annual salary, gender, academic rank, university and department
affiliation, year of terminal degree completion, and institution from which each individual
received the degree. A major strength of these panel data is that they allow for a year-byyear identification of any change in an individual faculty’s career outcomes, enabling me
to track the timings of events such as employment, leave, department affiliation, and promotion. Furthermore, I match faculty members to their chairs and deans by utilizing the
data on department affiliation in order to identify the time of any chair/dean transitions
to which a faculty member has ever been exposed.

2.1 Data Sources

Faculty Salaries
In order to construct data on annual faculty salaries, I mainly utilize web-based data on
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state-employee salaries, gathered annually by the press, state legislatures, and/or universities.5 Along with annual salaries, such databases provide each individual’s name, job title,
affiliation, and full-time equivalency (FTE) status. The job title and affiliation information
allow me to distinguish faculty members of public universities from other state employees.
For the sake of this study, I focus on regular faculty, excluding temporary faculty or special
appointments (e.g. adjunct, visiting, research, and clinical professors) from the sample.

Faculty Roster
A shortcoming of the aforementioned web-based data is that department affiliation information is not usually provided. For those universities that lack this information, I collect
annual faculty rosters and merge the rosters with the salary data to identify the departments to which individual faculty members are affiliated. The main source of faculty rosters
is the Academic Analytics Database (AAD), a database that accounts for 225,000 scholars
at 407 U.S. institutions. Faculty members in most academic departments are included,
except for medical schools.6 Academic Analytics provides me with faculty directories for
the years 2009-2018 along with detailed information on each faculty’s academic career,
including academic rank, gender (imputed from genderize.io7 ), terminal degree, year of
degree completion, and doctorate degree institution. For the purposes of my analysis, the
faculty data of 11 universities are sourced from the AAD.8
For the universities whose faculty rosters are not included in the AAD, I scrape faculty rosters from annual or bi-annual university catalogs that fully list individual faculty
member’s college and department affiliation, working title, year of degree received, and the
institution which conferred that degree.

Chair & Dean Roster
To identify the timings of every chair and dean transition, I construct annual rosters of
5

Public access to salaries of public employees is provided by the Freedom of Information Acts in most
States. For The Ohio State University (OSU), I use Human Resources data that include annual personnel
records from OSU, between years 2000-2017.
6
Medical schools, including dentistry and nursing, are not fully covered by the Academic Analytics
Database.
7
https://genderize.io/
8
The universities in the AAD dataset are: Georgia State University, Georgia Institute of Technology,
University of Kansas, Northern Illinois University, University of California, Berkeley, University of California, Davis, University of California, Irvine, University of California, Los Angeles, University of California,
San Diego, University of Iowa, and University of Illinois at Chicago. See Figure A1 and Descriptive Analysis
section for further detail.
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department chairs and college deans for each university, and merge them with faculty
rosters and salary data. I collect the names of chairs and deans from university catalogs;
any missing items such as their names and start/end years of terms have been obtained
from additional sources such as individual chair’s and dean’s Curriculum Vitae, personal
LinkedIn pages, university newsletters, and college/department websites archived by the
Wayback Machine.9 For some universities, chairs and deans are identified by their job
titles in the web-based salary data.

Gender
Save for three universities (Iowa State University, University of Iowa, and The Ohio State
University), the salary data do not provide information on each faculty member’s gender.
Therefore, I infer their gender by employing two gender-classifiers that predict a given
faculty’s gender based on his or her first and last names: Genni2.010 and genderize.io.11
More specifically, I utilize the backend database of Genni2.0 which contains pre-imputed
gender predictions for all published authors in PubMed, thereby assigning a gender value
of “male,” “female,” or “unknown” according to the listed names. I match names from the
salary data to those in Genni2.0, and assign same pre-imputed gender values to same names.
Academic Analytics also provides faculty gender information imputed with genderize.io,
which predicts the gender based on one’s first name. Here too, the gender of each name is
classified as “male,” “female,” or “unknown.”
However, there are few discrepancies between the gender predictions of these two classifiers. In such cases, I follow the prediction of genderize.io. When neither of the classifiers
manage to categorize an individual’s gender (i.e. categorized as “unknown”), that particular observation is excluded from my data. Yet for chairs and deans whose gender is a
crucial factor in my analysis, I hand-check photographs on their personal/department websites or LinkedIn pages, and check the pronouns by which they are referred to in university
newsletters.

Sample Selection
9

Wayback Machine (web.archive.org) is an internet archive which preserves copies of webpages. Users
can access previous versions of a website at specific points in time when the website was stored.
10
See Torvik and Agarwal (2016) for detailed information on Genni2.0.
11
Genderize.io predicts gender probability based on first name; Academic Aanalytics provides gender if
the probability is 90% or greater.
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This paper focuses on tenured and tenure-track faculty: assistant, associate, and full professors. Clinical and adjunct faculty members are excluded because usually, they are not
consistently followed by the data. Also excluded are observations that are missing any key
variables such as wage, department affiliation, and/or their chairs and deans holding office.
Moreover, in order to accurately measure the gender effect of chairs and deans on faculty
members’ career outcomes, faculty members who have not been exposed to at least one
chair transition and one dean transition during the time period of analysis are eliminated
from the final data, according to the empirical strategy in Section 3. Likewise, individual
chairs and deans are temporarily omitted from the sample during their respective terms of
office.

2.2 Descriptive Statistics

Table 1 presents summary statistics for faculty members by gender, and Table 2 shows
unadjusted and adjusted gender pay gaps. As both Panel A of Table 1 and Table 2 indicate,
the overall gender difference in the annual salary is about $19,000, and the unadjusted log
pay ratio is 0.86. Women’s underrepresentation in upper academic ranks accounts for
approximately 50% of this gap (Column 3 of Table 2); the percentage of female faculty
declines significantly in higher academic ranks. Panel B of Table 1 indicates that while
the share of full professors is 55 percent for male faculty, only 36 percent of female faculty
are full professors. There is also a significant gender disparity within the same academic
ranks: male faculty members earn more than their female counterparts by $8,000-10,000
at each academic rank (Panel A of Table 1).
The gender pay gap among male and female faculty members is also driven by an
unequal distribution of male and female faculty across different academic fields (Column 4
of Table 2). In Table 1, I categorize academic fields into Science, Engineering, and others
(non-Science and non-Engineering fields) as per NSF classifications of academic research
fields.12 Furthermore, following Ceci et al. (2014), I divide science and engineering fields
into two subgroups: (1) male-majority sciences/engineerings, indicating math-intensive
fields of sciences in which women are most underrepresented (Geosciences, Engineering,
12

https://www.nsf.gov/statistics/degrees
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Economics, Math/Computer Science, and Physical Science) and (2) less male-majority
sciences, representing relatively non-math-intensive fields of sciences such as Life Sciences
and Psychology where the numbers of women and men are more balanced. In my data,
as in nationally representative samples, the share of male-majority sciences/engineerings
is much larger in male faculty than in female faculty (39% versus 17%), while the share
of less male-majority sciences and the Humanities is larger in female faculty than in male
faculty (71% versus 53%).
It is worth noting that the gender gap in my data is relatively smaller than the gaps
reported by other studies on faculty pay gaps in public universities. For example, the
gender wage gap is 3.8% during the years 2009-2017 in the field of Finance, even after
controlling for experience and publications (Sherman and Tookes 2019). Langan (2019) on
the other hand finds a 7.6% gap in Economics, Political Science, Accounting, and Sociology,
having adjusted for rank and department. In my findings, however, the gender wage gap is
5.1% accounting for academic fields, and the gap falls to 2.4% and 1.8% when colleges and
departments have been further accounted for, respectively. The remaining between- and
within-department gaps, however small they may seem, nevertheless suggest that attempts
to alleviate such inequities in academia need to be continued.
My data includes faculty members from 14 public universities in the U.S. As illustrated
in Figure A1, there is a difference in the number of faculty members as well as in the
years observed for each institution. The Ohio State University and University of Michigan
are relatively large institutions and are observed for more than 15 years (1999-2018, 20002017, respectively); hence their share in the data is much larger (38%) than those of other
individual institutions (Panel C of Table 1). Meanwhile, the data for most of the other
universities span over the years 2010 and 2018.
In this paper, I study two types of events: department chair transitions and college
dean transitions. Panels E and F of Table 1 show the number of each transition type that
faculty members experience during the time span of my data. On average, faculty members
experience 1.85 chair transitions and 0.68 dean transitions. Because the male share of
academic heads is larger than the female share (Figure 1), faculty members are more likely
to be exposed to a male-to-male chair/dean transition than other types of transitions. Yet
female faculty members are more likely to experience a chair/dean transition that involves
a female leader (i.e. male-to-female, female-to-male, and female-to-female transitions) than
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male faculty, due to gender segregation across academic fields.
Over the entire time span of the data, there are 1,349 chair transition events and 135
dean transition events. In most of these cases, each chair transition and dean transition
event affects less than 50 and 500 faculty members respectively. Panel A of Figure 2
illustrates that each gender transition type of dean/chair changes is distributed uniformly
over time; the break around 2010 is explained by the fact that most universities are observed
from 2010 (Figure A1).

3 Empirical Strategy

In this section, I aim to establish my research design, and present econometric specifications
to identify the effect of academic heads’ gender on their employee’s outcomes, i.e. annual
salary and female share within a given academic unit. In terms of causal inference , the ideal
experiment would be one that randomizes the gender of the chairs/deans across all departments/colleges). However, in the absence of such an experiment, I instead adopt an event
study design that measures the changes in the outcomes before and after chair/dean transitions and then compares these outcomes that pertain to each transition type that has been
classified according to the gender combination of the preceding and succeeding academic
heads. To examine whether newly appointed female heads reduce gender disparities within
their academic units, I compare departments/colleges where a male leader is succeeded by
a female leader (i.e. male-to-female transition) to other departments/colleges where a male
leader is succeeded by another male leader (i.e. male-to-male transition). I also compare
departments/colleges where two female faculty consecutively serve as chairs/deans (femaleto-female transition) with those where a male leader comes to replace a female leader (i.e.
female-to-male transition). Even though these appointments are not entirely exogenous,
my event study approach arguably captures the treatment effect of the leader’s gender in
cases where a particular event generates a sharp change in the trend of outcomes while on
the other hand the unobserved factors correlated to the outcomes evolve smoothly around
the time of the event.
For each department (or college) d in university u , I denote the year of a department
chair (or college dean) transition by t = 0. Individuals in my data are observed annually; I
12

thus index the years relative to the year of transition. When I study individual i’s outcome
in academic year y, the baseline specification is:
Ln(wage)idyt =

∑∑

(αtc + βtc Fi ) · Itc

t̸=−1 c

(1)

+γr(iy) + δd + µi + τy,u(d),g(i) + ϵidyt
where I include the indicators for each event time indicator for a c type event (Itc ), where
c ∈ {M M, M F, F M, F F }: F and M respectively denote a female and a male leader. The
event time window spans from 7 years before to 7 years after a given leader transition,
absorbing dummies for the years exceeding 7 years both before and after the event. The
main outcome of this individual level specification is the log annual salary. I exploit withinindividual variations in event time including individual fixed effects (µi ), accounting for
female effect (Fi ), academic rank (γr(iy) ), department affiliation (δd ), and university-gender
specific year effects (τy,u(d),g(i) ) where g ∈ {male, f emale}. Standard errors are clustered
by department.
To study the differential effect of a female chair/dean on female faculty versus male
faculty, I first examine the difference-in-differences (DD) estimators which compare male
and female outcomes, directly before and after gender-inconstant transitions (MF and FM):
the differential effect of male-to-female and female-to-male transitions on female versus
male faculty are captured by βtM F , and βtF M , respectively.
A concern of such DD estimators is that they may not isolate the true treatment
effect, but rather capture the effect of a general chair transition. For example, a female
outcome may increase relative to a male outcome even if there were a male-to-male (or
female-to-female) leader transition. To difference out such factors, I further document triple
differences that compare gender-constant transitions and gender-inconstant transitions (i.e.
MF versus MM, and FM versus FF): βtM F −βtM M captures the differential effect of a female
leader on female versus male faculty, and βtF M − βtF F captures the differential effect of a
male leader on female versus male faculty.
Most faculty members experience more than one chair transition event and one dean
transition event during the period of my analysis. Here, it is important to take into consideration the fact that omitting multiple events in close succession can lead to biased
estimates when chair/dean transitions make a significant difference in a faculty member’s
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outcome (Sandler and Sandler 2014; Langan 2019). To mitigate such a risk, I account for
every individual chair/dean transition as an event (e) and estimate the following specification, allowing a set of event-time indicators per event:

Ln(wage)idy =

4 ∑ ∑
∑

(αtc + βtc Fi ) · Itc,e

e=1 t̸=−1 c

(2)

+γr(iy) + δd + µi + τy,u(d) ,g(i) + ϵidy
I include four sets of event-time indicators (e ∈ {1, 2, 3, 4}) since in the data deployed in
this study, the maximum number of chair or dean transitions experienced by one individual
faculty member is four. For an observation of an individual exposed to two chair transitions,
if the time of occurrence is two years after the first event and three years before the second
2 take the value 1.
event, then both I21 and I−3

I also evaluate department-level impacts of college dean transitions, i.e. outcomes such
as department chair’s log annual salary and female share of department chairs in the college.
By constructing college-level data, I compare departments that undergo gender-constant
dean transitions and those that experience gender-inconstant dean transitions.

4 Results

4.1 Do Female Leaders Reduce the Gender Pay Gap?

Impact of Department Chair’s Gender on Faculty Wage
This section presents estimates on the impact of a department chair’s gender on the trajectory of female wages relative to that of male wages. I first show the respective wage
trends of male and female faculty around department chair transitions, and then present
the difference-in-differences and the triple-differences estimates of the impacts.
Figure 3 plots the wage trajectories of female faculty (red triangles) and male faculty
(blue circles) according to the type of department chair transitions, conditional on individual faculty member’s academic rank, department affiliation, individual fixed effects, and
university-gender specific year-effects. As mentioned above, each estimate is wage at event
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time t relative to the year before the chair transition (t = −1); individual estimates are
included in 95 percent confidence intervals. The results show that accounting for the covariates, male and female wages evolve similarly, regardless of the gender of department
chairs. Nor is there any visible change in both male and female wage trends around department chair transitions; no gender difference is observed even after the gender of the
chair changes (Panels B and C).
Corresponding to Panels B and C of Figure 3, Panels A and B of Figure 4 respectively
show the difference-in-differences estimates of the differential impact of gender-inconstant
chair transitions on female wage versus male wage. None of the estimates are statistically
different from zero, which suggests that a female chair replacing a male chair does not
reduce the gender pay gap, nor does a male chair who succeeds a female chair deepen the
gender wage gap within the department. The result is confirmed by the triple-differences
estimates in Panels C and D: male and female faculty wages are on similar trajectories not
only before but also after chair transitions take place.

Impact of College Dean’s Gender on Faculty Wage
Exploiting the event-study design, I further examine the evolution of faculty wage around
college dean transitions. Figure 5 shows the wage trajectories of female and male faculty according to the different types of dean transitions. For male-to-male and maleto-female transitions, differential pre-trends exist between male and female wages, complicating causal identification. Female and male wage trends converge before the dean
transitions, and the wage trends do not visibly change around the event. Such difference
in pre-trends does not exist in female-to-male transitions and male-to-female transitions,
and the wage trends change immediately after dean transitions. However, the wage paths
of female and male faculty evolve similarly, and there is no observance indicating that the
new male dean impacts the gender pay gap either positively or negatively.

Wage Increase with Outside Offers
So far, empirical evidence consistently indicates that the gender of college deans and department chairs is not a significant variable for faculty wage. One possible explanation for
such a null effect could be that the authority of deans and chairs may not be strong enough
to trigger a dramatic change on the average faculty wage, especially when salary renegoti-
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ations that most commonly bring about large increases in wage are not quite frequent an
event for individual faculty members. Therefore, it is important to examine whether the
outcomes of wage negotiations are affected by the gender of the academic leader.
For a faculty member, “outside offers” are an important and major opportunity to
negotiate for a higher salary. As a partner of such wage negotiations, department chairs
and college deans can affect faculty wage by suggesting counter offers in an attempt to
retain their faculty. It is therefore important to ask whether the size of wage increase of
female/male faculty differs under female and male chairs/deans in order to understand the
role of the administrative leaders’ gender in the faculty wage gap. Although outside offers
are not directly observed in my data, I indirectly study potential counter offers by using
large annual wage growths as a proxy for wage increase due to outside offers.
Figure A3 presents the distribution of annual nominal wage growth rate in the sample.
In the sample, the average wage growth rate is 3.12 percent and the standard deviation is
5.44 percent. Assuming large wage growth rates on the right tail of the distribution are
mainly due to outside offers, I focus on “large wage growths” which are larger than two
standard deviation above the average (3.43 percent of the sample).
To examine whether female/male leaders tend to retain faculty members of the same
gender, I estimate a linear probability model which relates the large wage growth to the
gender of faculty members and leaders. If female leaders are more likely to retain female
faculty than male leaders, the large wage growth will be positively correlated with the
interaction between female faculty and female leaders. Table 3 presents regressions of the
large wage growth on the gender of academic heads. The coefficients of the interactions
between female faculty and female chairs provide no evidence of the gender-match effect.
Female faculty members’ probability of getting a large wage increase decreases by 0.8
percent if the department chair is female (Panel A), and the gender of the college dean
does not differently affect this probability (Panel B). The results are robust to controlling
for academic ranks and department fixed effects. I further examine whether female faculty
working with female leaders get a larger raise than when with male leaders. Table 4 shows
regressions with the size of the large wage growth as the dependent variable. Results show
zero correlation between the large wage growth and the gender match between female
faculty and female leaders.
Note that the empirical results in Tables 3 and 4 are not causal evidence. However,
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the correlations between female leaders and female wage growth (arguably due to outside
offers) are inconsistent with the hypothesis that female chairs and deans tend to retain
female faculty and increase female wage more than male leaders do. The results are not
sensitive to the definition of large wage growth: even when I repeat the regressions by
defining the large wage growth as wage growths larger than one standard deviation above
the average (8.97 percent of the sample), the results remain qualitatively and quantitatively
consistent.

4.2 Do Female Leaders Increase Female Representation in Faculty?

A major motivation of promoting female leadership is to encourage positive spillovers from
female leaders on female representation in lower ranks. In this section, I examine the
efficacy of appointing female academic heads on two levels: (1) whether female college
deans increase female share of department chairs within corresponding colleges and (2)
whether female department chairs increase the female share of faculty within corresponding
departments. For each of the level, I construct college-level data and department-level data,
respectively, and relate the female share of the academic units to the gender of leaders by
estimating the following event-study specification.

F Sudy =

4 ∑ ∑
∑

θtc · Itc,e + τy + δd + ϵudy

(3)

e=1 t̸=−1 c

The outcome variable is the percentage of female department chairs (or female faculty)
in the college (or department) d of the university u in the academic year y. I specify the
model in levels rather than in logs to keep those academic units without any female department chairs or faculty members (i.e. 0 percent of female share). Event study dummies
are applied in the same way as in the baseline model (1) accounting for year (τy ) and college/department (δd ) effects, and standard errors are clustered at the college/department
level. To prevent the percentage change in female faculty share within small departments
from being overstated, Colleges and departments are weighted by the number of chairs and
faculty members, respectively. Like the analysis on wages in the previous section, I plot
the trajectories of female share by the type of the event (θtc ), and examine DD estimators
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(θtM F − θtM M , θtF M − θtF F ) comparing female share trends of gender-inconstant transitions
and gender-constant transitions.

Impact of Female College Deans on Female Share of Chairs

Do female college deans increase female representation in department chair positions
within the college? To answer this questions, Figure 6 explores the trajectories of the
female share of department chairs around dean transitions according to each dean transition
type. Panel A compares male-to-female dean transitions (red triangles) with male-to-male
transitions (blue circles). Here, both trends evolve horizontally, and show that the female
share of chairs does not change depending on the deans’ gender. On the other hand, Panel
B shows that female-to-male transitions (red triangles) and female-to-female transitions
(blue circles) denote somewhat different trends from those indicated by Panel A. Although
different pre-trends are observed until 4 years before the events, both trends evolve similarly
for the last 3 years directly preceding the event. However, the path of the female share of
chairs diverge immediately after the events: the male share of chairs drop by 10 percentage
points in the colleges in which a new male dean replaces a female dean, while no visible
change is observed in the colleges with gender-constant dean transitions. This finding
implies that female deans do not improve female representation, and male deans do not
hinder the level of gender diversity for department chairs.

Impact of Female Department Chairs on Female Share of Faculty

Figure 7 presents the difference-in-differences estimates of the impact of gender-inconstant
chair transitions on the female share of faculty within the departments, compared to the
impact of gender-constant transitions. The DD estimates in Panels A and B (green squares)
respectively show the effects of acquiring a new female chair and losing a female chair, while
the translucent coefficients of event-time dummies represent the trajectories of the percentage of female faculty in the department by gender transition type. The results provide no
evidence of a change in the proportion of female faculty after the gender of chair changes:
women’s share of faculty evolve similarly without ant change around a chair transition,
regardless of the gender transition type. This finding echoes the previous result of Langan
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(2019), which also find no evidence that female department chairs increase share of female
faculty within the departments of Accounting, Economics, Political Science, and Sociology.

5 Discussion

Unlike most previous studies which find positive spillovers from managers to employees
of the same gender, my findings above do not show a causal relationship between the
gender of academic heads and the wage and share of female faculty members in a given
academic unit. Since those previous studies that do find positive effects of female managers
mostly derive their conclusions from one particular organization or a narrow scope of
fields, it is difficult to ascertain whether such results hold external validity—especially
when these results vary dramatically depending on the specific context and subject of each
research. As my results show, the gender effect of managers on employees is nullified
when institution fixed effects are controlled for using the data that span across multiple
academic institutions. This suggests that such gender effects of academic heads may depend
on institution- and/or field-specific factors. For example, an institution could implement
gender diversity policies which promote female managers and simultaneously provide female
employees with mentoring or networking programs, which would confound the effects of
managers’ gender and institutional policies. In the context of this paper, therefore, a
natural question that arises is whether the effects of female/male academic heads vary
across different universities or academic fields. To explore such a heterogeneity, I repeat
the event study analysis for each university and field using the main specification (equation
2), and discuss possible explanations for the main findings of this paper.

5.1 Does the Impact of Academic Managers Depend on Institution?

Figure 8 plots the triple differences estimates of the differential impact of department chair
transitions on female wage versus male wage by university. For ease of presentation of the
event-study results, the 14 universities in the sample are divided into two subgroups based
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on the relative size of the gender pay gap: seven universities with an adjusted gender pay
gap larger than the average, and the remaining seven universities with an adjusted gender
pay gap lower than the average.13 The two types of chair transitions, male-to-female and
female-to-male transitions, are illustrated in Panels A and B, respectively. The estimates
show that the impact of chair transitions can vary significantly across different universities:
while female chairs do not change female wage in universities with no adjusted pay gap,
they decrease female wage in universities with a larger than average gender pay gap. This
result indicates that female chairs do not always favor female faculty. On the other hand,
there is no difference observed between the two subgroups in terms of the effect of male
chairs on female wages. Along with the main results presented in Section 4, therefore,
the empirical results by university subgroups suggest that the wage effect of chair-faculty
gender match is not necessarily positive.

5.2 Does the Impact of Academic Managers Differ by Academic Field?

If one of the main reasons of appointing female leaders is to improve women’s representation in a specific area, then female leaders are most wanted in male-dominated fields.
Although certain studies provide evidence of positive gender spillovers from female leaders
to female employees, there is little evidence from male-dominated environments: a majority of existing evidence comes from corporations or sectors where the female to male ratio
of entry-level employees is higher than 1. However, such results based on a selective and
skewed sample may be misleading if the influence of female leaders depends on the overall
proportion of women in the workplace. For instance, male employees may discriminate
female leaders and refuse to conform to female leaders’ managerial decisions (Husain et
al. 2018); moreover, experimental evidence suggests that female leaders in male-majority
teams tend to be less confident and exert weaker influence (Born, Ranehill, and Sandberg
2020). In this subsection, I provide new evidence from male-dominated fields in academia
and examine whether the gender spillover effects differ between male-dominant fields and
relatively gender-balanced fields.
For each category of academic fields in Figure 1, I replicate the main DD event study
13

See Figure A2 for the adjusted/unadjusted gender pay gap by university.
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in Figure 9, which corresponds to Panels A and B in Figure 4. Panels A and B respectively
plot the estimates from male-to-female and female-to-male department chair transitions.
Due to the small share of female chairs in male-majority sciences/engineerings (Figure
1), the estimates from those fields are less precise. When a female chair replaces a male
chair (Panel A), the impact of the female chair on female relative wages is small and the
impact is not statistically different between academic fields. When a male chair replaces
a female chair (Panel B), female wage increases by two percentage points more than does
male wage within science/engineering fields with a higher share of female faculty (i.e. less
male-majority sciences), while decreasing by two percentage points in Humanities and other
remaining fields. In male-majority sciences/engineerings, however, the estimates show zero
impact of male chairs on female relative wages. Overall, there is no clear difference in the
impact of female and male chairs on the relative wages of female faculty across different
academic fields.

5.3 Other Possible Explanations

My findings show no evidence that the gender of academic leaders affects existing gender
pay gaps and female share of faculty members in U.S. public universities. These results
suggest that, at least in terms of wage and female share, simply appointing female leaders possesses no feasibility in redressing gender disparities in the lower academic ranks.
Given that existing evidence varies significantly, depending on the target institution of
each research, a possible explanation for such inconsistencies is that the effect of managers
on reducing gender disparity may be influenced by institution-specific attributes, affecting
how managers treat female and male employees. For instance, in institutions that uphold
gender diversity as a major organizational ethic, male managers may be more prone to
increase female wage and reduce gender disparity. If the impact of department chairs on
female faculty’s wage and share varies across universities, regardless of chairs’ gender, this
suggests that working environments and administrative policies unique to individual institutions may be more influential in determining how individual managers perceive and
react to gender-related issues in the workplace. If so, the results of this paper are reconcilable with those of previous studies, and it is inevitable that empirical evidence was
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mixed: while certain institution-specific attributes may incentivize managers to support
female employees, others may not. The unique benefits of academia as a subject—the
homogeneity of managerial roles, the heterogeneity of institutions and fields, and the large
size of the sample—allow for control over potentially confounding effects, supplementing
the limits of previous studies.
This in turn suggests the possibility that the gender of managers by itself may not be
a sufficient measure in accounting for the minority-friendliness of an individual manager.
That is, even if managers’ attitudes towards female employees may hinge on individualspecific attributes, this fact may not be fully taken into account when only their gender
is studied. In this context, a more feasible means of measuring managerial minorityfriendliness would be to consider managers’ relative likelihood to employ female workers
(Bednar & Gicheva 2018). Similarly, in academia, the female-friendliness of an administrative head could be measured by looking at his or her coworker connections: hypothetically,
chairs with a higher female share of researchers in their research teams or coauthor networks would be more likely to support female faculty members within their departments,
by wage increase, promotion, or additional employment.
A limitation of my analysis is that I only focus on the average wage effects of the
gender-match between academic leaders and individual faculty members: the actual effects of female leaders may have been represented by changes in the distribution of female
wage rather than in the mean. For instance, Flabbi et al. (2019) deploy a statistical
discrimination model and show that having a female CEO increases the wage of female
workers at the top of the wage distribution while lowering female wage at the bottom of
the distribution. This is because female CEOs, better than male CEOs at interpreting the
signals of female employees’ abilities, tend to assign complex, high-paying tasks to more
able female employees rather than less able female employees who get relegated to lowpaying positions: as a consequence, there is null or little average effect of female CEOs on
female wage, but they do affect the female wage distribution (Flabbi et al. 2019). Likewise, female deans and chairs may have improved the individual career outcomes of skilled
female faculty, though not reflected in the average career outcomes of all female faculty.
However, it is most important to underline the fact that this paper does not argue
for the overall ineffectiveness of appointing female leaders. First, various career outcomes
of female faculty members such as promotion or turnover are not studied in this paper.
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Second, female leadership could impact other dimensions of corporate performance other
than gender parity in the workplace; existing evidence indicates that female leadership in
the top management tends to enhance the firm’s profit margin while lowering risk levels
(e.g. Smith, Smith, and Berner 2006, Kahn and Vieito 2013). Last, the appointment
of women in leadership positions is in itself an action of breaking existing glass ceilings,
regardless of the existence of any top-down spillover effects.

6 Conclusion

It is well known that whereas the impact of traditional variables such as education and
experience has diminished, occupational and industrial segregation by gender accounts for
49 percent of the overall gender wage gap (Blau and Kahn 2017). In addition, women
remain to be outnumbered by men in high-ranking positions, which also result in wage
disparities between male and female workforces. Numerous governmental bodies and private corporations have therefore appointed more women in leadership positions to improve
female representation within their organizations and thereby put a stop to leaky pipelines.
Although a stream of recent literature has focused on the relationship between manageremployee gender matches and employees’ economic outcomes, there is still a glaring lack
of causal evidence when it comes to the gender effect of managers on reducing gender
disparities in the workplace. In this paper, I examine whether the gender of managers
matters for increasing women’s representation in the context of academia. To provide
causal evidence, I use difference-in-differences-in-differences event study approach, comparing gender gap in outcomes in the departments with gender-constant transitions and
those with gender-inconstant transitions.
Despite the common expectation that female leaders will help other women in the
workplace, I find no evidence that female department chairs and college deans increase the
wage of female faculty relative to male faculty. Nor do I find evidence that male academic
heads affect salary outcomes of the faculty: male leaders do not increase or decrease male
wage relative to female wage. In the case of female share of faculty, I find null impact of
male deans on female share of department chairs, while female deans decrease the female
share of chairs. Although this study does not account for other potential impacts of female
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leaders, such as but not limited to hiring, promotion, or retention, my empirical evidence
clearly demonstrates that even if there were positive spillover effects in such aspects, they
may not be significant enough to yield positive outcomes on the wage and share of female
employees which are the two most important factors that account for gender disparities in
the workplace.
Consequently, my findings suggest that merely appointing female leaders may not be a
sustainable means of fixing leaky pipelines, especially in STEM or other male-dominated
fields. Given that the effect of administrative heads varies by university rather than by
the gender of academic heads, it is implied that these leaders are a channel through which
institutional factors or policies indirectly affect the outcomes of employees. Therefore,
rather than relying on the trickle-down effects of individual female leaders, there should be
further efforts at the institutional level to facilitate female-friendly working environments.
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Tables and Figures
Figure 1: Female Share of Faculty and Leadership Positions
(a) Female Share of Faculty

(b) Female Share of Department Chairs

(c) Female Share of College Deans

Note: Panel (a) presents the percentage of women among faculty members in each academic field.
Panel (b) presents the percentage of women among department chairs in each field. Panel (c) presents the
percentage of women among college deans in each field.
Male maj. Sci/Eng indicates male-dominant fields of sciences and engineerings, including Geoscience,
Engineering, Economics, Mathematics, Computer, Chemistry, and Physical Sciences. Less Male maj. Sci
indicates less male-dominant fields of sciences, including Life Science, Psychology, and Social Science. Non
Sci/Eng indicates academic fields other than Science, Engineering, and Humanities, including Education,
Law, Business and Management, Communication and Journalism, Visual Arts, and Social Work.
The sample only includes faculty members who have been exposed to at least one department chair transition
and one college dean transition. There are 153,685 individual-year observations (20,038 individuals; 6,202
female and 13,836 male) for faculty members, 6,879 department-year observations for department chairs,
and 917 college-year observations for college deans. See Section 2 for description of the data.
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Figure 2: Descriptive Statistics for Academic Head Transitions
(a) Chair Transitions over Time

(b) Dean Transitions over Time

(c) Chair Transitions per Individual Faculty (d) Dean Transitions per Individual Faculty

(e) Department Size

(f) College Size

Note: The sample includes 153,685 individual-year observations (20,038 individuals; 6,202 female and
13,836 male). There are 660 departments and 92 colleges. Panel (a) presents the annual counts of chair
transition events by event type. Panel (b) presents the annual counts of dean transition events by event type.
Panel (c) presents the total number of department chair transitions which an individual faculty member has
experienced by each event type. Panel (d) presents the total number of college dean transitions experienced
by individual faculty members ever experienced. In Panels (c) and (d), the number 0 is omitted. Panel (e)
presents the distribution of department size (i.e. the number of faculty members in the department). Panel
(f) presents the distribution of college size (i.e. the number of faculty members in the college).
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Figure 3: Female and Male Wages around Chair Transitions
(a) Male-to-Male Transitions

(b) Male-to-Female Transitions

(c) Female-to-Male Transitions

(d) Female-to-Female Transitions

Note: Point estimates and 95% confidence intervals are presented in brackets. The outcome variable
is natural log of annual salary for an individual faculty member. See Equation (2) in Section 3 for details
about the event-study specification. Each panel plots male wage (αtc ; where c ∈ {M M, M F, F M, F F }) and
female wage (αtc + βtc ) trajectories around each type of events, conditional on the indicators of academic
rank, department affiliation fixed effects, individual fixed effects, and university-gender specific year effects.
Standard errors are clustered at the department level. All estimates are from a single regression which
includes 153,685 individual-year observations (or 20,038 individuals; 6,202 female and 13,836 male).
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Figure 4: The Effect of Department Chair’s Gender on Faculty Salary
(a) Difference-in-Differences: MF

(b) Difference-in-Differences: FM

(c) Triple Differences: MF vs. MM

(d) Triple Differences: FM vs. FF

Note: Point estimates and 95% confidence intervals are presented in brackets. The outcome variable is
natural log of annual salary for an individual faculty member, regressed on event-time dummies, academic
rank, department affiliation fixed effects, individual fixed effects, and university-gender specific year effects.
See Equation (2) in Section 3 for details about the event-study specification. Panels (a) and (b) plot the
difference-in-difference estimates of the differential impact of gender-inconstant chair transitions on female
wage versus male wage. The coefficients presented in Panels (a) and (b) respectively correspond to βtM F and
βtF M in Equation (2). The coefficients in Panels (a) and (b) also respectively correspond to the differences
between female and male wage trajectories (the translucent estimates) in Panels (b) and (c) of Figure 3.
Panels (c) and (d) plot the triple-difference estimates, which respectively correspond to βtM F − βtM M and
βtF M −βtF F . Standard errors are clustered at the department level. All estimates are from a single regression
which includes 153,685 individual-year observations (or 20,038 individuals; 6,202 female and 13,836 male).
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Figure 5: Female and Male Faculty Wages around Dean Transitions
(a) Male-to-Male Transitions

(b) Male-to-Female Transitions

(c) Female-to-Male Transitions

(d) Female-to-Female Transitions

Note: Point estimates and 95% confidence intervals are presented in brackets. The outcome variable
is natural log of annual salary for an individual faculty member. See Equation (2) in Section 3 for details
about the event-study specification. Each panel plots male wage (αtc ; where c ∈ {M M, M F, F M, F F }) and
female wage (αtc + βtc ) trajectories around each type of dean transition events, conditional on the indicators
of academic rank, department affiliation fixed effects, individual fixed effects, and university-gender specific
year effects. Standard errors are clustered at the department level. All estimates are from a single regression
which includes 153,685 individual-year observations (or 20,038 individuals; 6,202 female and 13,836 male).
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Figure 6: Female Share of Chairs around Dean Transitions
(a) Male-to-Female vs. Male-to-Male Transitions

(b) Female-to-Male vs. Female-to-Female Transitions

Note: Point estimates and 95% confidence intervals are presented in brackets. The outcome variable
is the percentage of female department chairs in the college, regressed on event-time dummies, year fixed
effects, and college fixed effects. See Equation (3) in Section 4.2 for details about the event-study specification. Each panel plots the female share of department chairs (θtc ; where c ∈ {M M, M F, F M, F F }),
conditional on academic years and colleges. Standard errors are clustered at the college level. All estimates
are from a single regression which includes 957 college-year observations (or 82 colleges).
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Figure 7: The Effect of Department Chair’s Gender on Female Share of Faculty
(a) Male-to-Female vs. Male-to-Male Transitions

(b) Female-to-Male vs. Female-to-Female Transitions

Note: Point estimates and 95% confidence intervals are presented in brackets. The outcome variable is
the percentage of female faculty in the department, regressed on event-time dummies, year fixed effects, and
department fixed effects. Standard errors are clustered at the department level. See Equation (3) in Section 4.2 for details about the event-study specification. Panels (a) and (b) plot the difference-in-differences
estimates of the impact of gender-inconstant chair transitions on female share of faculty. The coefficients
in Panels (a) and (b) respectively correspond to θtM F − θtM M and θtF M − θtF F . The translucent estimates
represent the trajectories of the female share of faculty (θtc ; where c ∈ {M M, M F, F M, F F }) around the department chair transitions, conditional on academic year effects and department fixed effects. All estimates
are from a single regression which includes 6,722 department-year observations (or 587 departments).
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Figure 8: The Effects of Department Chairs on Faculty Salary by University
(a) Triple Differences: Male-to-Female Transitions

(b) Triple Differences: Female-to-Male Transitions

Note: Point estimates and 95% confidence intervals are presented in brackets. 14 universities in
the sample are divided into two subgroups: universities with no adjusted gender pay gap (“Univ. with
no adjusted pay gap”) and universities with adjusted gender pay gap (“Univ. with adjusted pay gap”).
“Univ. with no adjusted pay gap” includes Iowa State University (ISU), University of Kansas (KU), Northern Illinois University (NIU), Ohio State University (OSU), University of California, Los Angeles (UCLA),
University Illinois at Chicago (UIC), and University of Michigan (UM). “Univ with no adjusted pay gap” includes Georgia State University (GSU), Georgia Institute of Technology (GaTech), University of California,
Berkeley (UCB), University of California, Davis (UCD), University of California, Irvine (UCI), University
of California, San Diego (UCSD), and University of Iowa (UI). See Figure A2 for the adjusted/unadjusted
gender pay gap by university. The outcome variable is natural log of annual salary for an individual faculty
member, regressed on the event-time dummies, academic rank dummies, department affiliation fixed effects,
individual fixed effects, and university-gender specific year effects. See Equation (2) in Section 3 for details
about the event-study specification. Each panel plots the triple differences estimates of the differential
impact of chair transitions on female wage versus male wage by university; the estimates in Panels (a)
and (b) correspond to (βtM F − βtM M ) and (βtF M − βtF F ) in Equation (2), respectively. Standard errors are
clustered at the department level. The estimates of each university are from each subgroup of the sample.
See Figure A1 for the sample size of each university.
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Figure 9: The Effects of Department Chairs on Faculty Salary by Academic Field
(a) Difference-in-Differences: Male-to-Female Transitions

(b) Difference-in-Differences: Female-to-Male Transitions

Note: Point estimates and 95% confidence intervals are presented in brackets. The outcome variable
is natural log of annual salary for an individual faculty member, regressed on the event-time dummies,
academic rank dummies, department affiliation fixed effects, individual fixed effects, and university-gender
specific year effects. See Equation (2) in Section 3 for details about the event-study specification. Each
panel plots the difference-in-differences estimates of the differential impact of chair transitions on female
wage versus male wage male wage, by academic field; the estimates in Panels (a) and (b) correspond to
(βtM F ) and (βtF M ) in Equation (2), respectively. Standard errors are clustered at the department level.
The estimates of each academic field are from each subsample of the academic field.
Male maj. Sci/Eng indicates male-dominant fields of sciences and engineerings, including Geoscience,
Engineering, Economics, Mathematics, Computer, Chemistry, and Physical Sciences. Less Male maj. Sci
indicates less male-dominant fields of sciences, including Life Science, Psychology, and Social Science. Non
Sci/Eng indicates academic fields other than Science, Engineering, and Humanities, including Education,
Law, Business and Management, Communication and Journalism, Visual Arts, and Social Work.
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Table 1: Descriptive Statistics

A. Annual Salary
Assistant Prof
Associate Prof
Professor
B. Academic Rank
Assistant Prof
Associate Prof
Professor
C. Institution
Georgia State (GSU)
Georgia Tech (GaTech)
Iowa State (ISU)
U of Kansas (KU)
Northern Illinois (NIU)
Ohio State (OSU)
UC, Berkeley (UCB)
UC, Davis (UCD)
UC, Irvine (UCI)
UC, Los Angeles (UCLA)
UC, San Diego (UCSD)
U of Iowa (UI)
U Illinois at Chicago (UIC)
U of Michigan (UM)
D. Field †
Male maj. Sci/Eng
Less Male maj. Sci
Humanities
Other Non Sci/Eng
E. # Chair Transition
Male to Male
Male to Female
Female to Male
Female to Female
F. # Dean Transition
Male to Male
Male to Female
Female to Male
Female to Female
N

Female Faculty
Mean
SD
105840.76 44740.04
82023.36 29541.88
92338.88 30708.74
138041.26 47688.75

Male Faculty
Mean
SD
124722.26 52532.5
90369.68
36190.95
100220.65 37377.25
148247.21 51667.84

All Faculty
Mean
SD
119095.45 51071.95
87047.25
33947.95
97390.71
35331.45
146023.38 51001.38

0.28
0.36
0.36

0.45
0.48
0.48

0.18
0.27
0.55

0.39
0.44
0.5

0.21
0.3
0.49

0.41
0.46
0.5

0.05
0.03
0.09
0.04
0.04
0.23
0.06
0.05
0.05
0.07
0.03
0.06
0.04
0.15

0.22
0.16
0.29
0.19
0.2
0.42
0.23
0.22
0.22
0.26
0.18
0.24
0.2
0.36

0.03
0.04
0.12
0.03
0.02
0.25
0.06
0.05
0.05
0.07
0.04
0.05
0.03
0.17

0.16
0.2
0.33
0.18
0.15
0.43
0.23
0.21
0.21
0.25
0.2
0.22
0.16
0.37

0.03
0.04
0.11
0.03
0.03
0.24
0.06
0.05
0.05
0.07
0.04
0.05
0.03
0.16

0.18
0.19
0.32
0.18
0.17
0.43
0.23
0.21
0.22
0.26
0.19
0.22
0.17
0.37

0.17
0.44
0.27
0.12
1.83
0.85
0.43
0.34
0.22
0.76
0.3
0.2
0.19
0.07

0.38
0.5
0.44
0.32
0.76
0.88
0.53
0.48
0.53
0.81
0.58
0.4
0.39
0.29

0.39
0.49
0.38
0.49
0.15
0.36
0.07
0.26
1.85
0.74
1.19
0.93
0.33
0.49
0.24
0.44
0.09
0.34
0.64
0.77
0.32
0.59
0.16
0.37
0.12
0.33
0.04
0.21
107,811

45,874

0.33
0.47
0.4
0.49
0.19
0.39
0.09
0.28
1.85
0.75
1.09
0.92
0.36
0.51
0.27
0.45
0.13
0.41
0.68
0.78
0.32
0.59
0.17
0.38
0.14
0.35
0.05
0.24
153,685

Note: 153,685 individual-year observations (20,038 individuals; 6,202 female and 13,836 male). This
table presents descriptive statistics for the data on faculty members who have been exposed to at least
one department chair transition and one college dean transition. See Section 2 for description of the data.
†

Male maj. Sci/Eng indicates male-dominant fields of sciences and engineerings, including Geoscience,

Engineering, Economics, Mathematics, Computer, Chemistry, and Physical Sciences. Less Male maj. Sci
indicates less male-dominant fields of sciences, including Life Science, Psychology, and Social Science. Non
Sci/Eng indicates academic fields other than Science, Engineering, and Humanities, including Education,
Law, Business and Management, Communication and Journalism, Visual Arts, and Social Work.
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Table 2: Faculty Gender Pay Gap by University
Dependent Var: Log Annual Salary
Female

(1)
-0.146***
[0.002]

(2)
-0.150***
[0.002]

X

(3)
-0.073***
[0.002]
0.126***
[0.002]
0.474***
[0.002]
X

X

X

Associate Professor
Full Professor
Year FE
Academic Field
University FE
College FE
Department FE
Observations
R-squared

(4)
-0.051***
[0.002]
0.146***
[0.002]
0.478***
[0.002]
X
X
X

(5)
-0.024***
[0.002]
0.148***
[0.002]
0.481***
[0.002]
X
X

(6)
-0.018***
[0.001]
0.154***
[0.002]
0.489***
[0.002]
X

X
153,685
0.025

153,685
0.259

153,685
0.481

153,685
0.527

153,685
0.625

X
153,685
0.678

Note: Standard errors in brackets. The sample includes faculty members who have been exposed to at
least one department chair transition and one college dean transition. There are 153,685 individual-year
observations (20,038 individuals; 6,202 female and 13,836 male) for faculty members. The outcome variable
is natural log of annual salary for an individual faculty member, regressed on female dummy, academic
rank dummies, academic field dummies, and college (or department) affiliation fixed effects.
*** p<0.01, ** p<0.05, * p<0.10
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Table 3: The Effect of Female Leaders on Probability of Large Salary Increase
(1)
Female

0.014***
[0.001]

Female Chair
Female * Female Chair
Associate Professor
Full Professor
Department FE
Observations
R-squared
Female

124,992
0.001
0.014***
[0.001]

Female Dean
Female * Female Dean
Associate Professor
Full Professor
Department FE
Observations
R-squared

124,992
0.001

(2)
(3)
(4)
A. Impact of Department Chairs
0.016***
0.020***
0.020***
[0.001]
[0.002]
[0.002]
-0.015*** -0.011*** -0.011***
[0.001]
[0.001]
[0.001]
-0.011*** -0.011***
[0.003]
[0.003]
0.013***
[0.002]
0.006***
[0.002]
124,992
124,992
124,992
0.002
0.002
0.003
B. Impact of College Deans
0.014***
0.014***
0.014***
[0.001]
[0.001]
[0.001]
0.009***
0.010***
0.009***
[0.001]
[0.002]
[0.002]
-0.001
-0.001
[0.003]
[0.003]
0.013***
[0.002]
0.007***
[0.002]
124,992
0.001

124,992
0.001

124,992
0.002

(5)
0.013***
[0.002]
-0.001
[0.002]
-0.008***
[0.003]
0.012***
[0.002]
0.007***
[0.002]
X
124,992
0.040
0.010***
[0.002]
0.004**
[0.002]
-0.001
[0.003]
0.012***
[0.002]
0.006***
[0.002]
X
124,992
0.040

Note: Standard errors in brackets. The outcome variable is the indicator for a “large salary increases,”
which is defined as an individual faculty member’s annual wage growth rate larger than two standard
deviations above the average annual wage growth rate. An individual faculty member’s annual wage growth
rate is measured as the ratio of the current-year salary to the last-year salary. See Figure A3 for the
distribution of annual wage growth rates. The results come from the subsample of 124,992 individual-year
observations of the faculty members whose annual wage growth rates are not missing. The explanatory
variables are: female, a dummy equal to one if the faculty member is female; Female Chair, a dummy equal
to one if the faculty member’s department chair is female in the year; Female Dean, a dummy equal to one
if the faculty member’s college dean is female in the year; Associate Professor, a dummy equal to one if
the faculty member is an associate professor; Full Professor, a dummy equal to one if the faculty member’s
academic rank is (full) professor; and department fixed effects. See Section 4.2 for detailed description.
*** p<0.01, ** p<0.05, * p<0.10
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Table 4: The Effect of Female Leaders on Size of Large Salary Increase
(1)

Female
Female Chair
Female * Female Chair
Associate Professor
Full Professor
Department FE
Observations
R-squared
Female
Female Chair
Female * Female Chair
Associate Professor
Full Professor
Department FE

(2)
(3)
(4)
(5)
A. Impact of Department Chairs
-0.003
-0.003
-0.001 -0.002
0.003
[0.002] [0.002] [0.002] [0.002] [0.003]
-0.001
0.001
0.001
0.003
[0.002] [0.003] [0.003] [0.004]
-0.005 -0.005 -0.008*
[0.004] [0.004] [0.005]
-0.002
-0.001
[0.003] [0.003]
-0.002
-0.003
[0.003] [0.003]
X
5,280
5,280
5,280
5,280
5,222
0.000
0.000
0.001
0.001
0.167
B. Impact of College Deans
-0.003
-0.003
-0.002 -0.002
0.001
[0.002] [0.002] [0.002] [0.002] [0.003]
-0.004* -0.003 -0.002
-0.005
[0.002] [0.003] [0.003] [0.004]
-0.003 -0.003
-0.002
[0.004] [0.004] [0.005]
-0.002
-0.001
[0.003] [0.003]
-0.002
-0.003
[0.003] [0.003]
X
5,280
5,280
5,280
5,280
5,222
0.000
0.001
0.001
0.001
0.167

Note: Standard errors in brackets. The outcome variable is the size of a “large salary increases,” which
is defined as an individual faculty member’s annual wage growth rate larger than two standard deviations
above the average annual wage growth rate. An individual faculty member’s annual wage growth rate is
measured as the ratio of the current-year salary to the last-year salary. See Figure A3 for the distribution
of annual wage growth rates. The results come from the subsample of 5,280 individual-year observations
of the faculty members whose annual wage growth rates are a “large salary increase.” The explanatory
variables are: female, a dummy equal to one if the faculty member is female; Female Chair, a dummy equal
to one if the faculty member’s department chair is female in the year; Female Dean, a dummy equal to one
if the faculty member’s college dean is female in the year; Associate Professor, a dummy equal to one if
the faculty member is an associate professor; Full Professor, a dummy equal to one if the faculty member’s
academic rank is (full) professor; and department fixed effects. See Section 4.2 for detailed description.
*** p<0.01, ** p<0.05, * p<0.10
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Appendix: Additional Figures
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Figure A1: Sample Size by University and Year

Note: The figure presents the number of individual-year observations in each university in the main sample,
which includes 153,685 individual-year observations (20,038 individuals; 6,202 female and 13,836 male).
See Section 2 for description of the data. The universities are Georgia State University (GSU), Georgia
Institute of Technology (GaTech), Iowa State University (ISU), University of Kansas (KU), Northern Illinois
University (NIU), Ohio State University (OSU), University of California, Berkeley (UCB), University of
California, Davis (UCD), University of California, Irvine (UCI), University of California, Los Angeles
(UCLA), University of California, San Diego (UCSD), University of Iowa (UI), University Illinois at Chicago
(UIC), and University of Michigan (UM).
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Figure A2: Faculty Pay Gap by University

Note: The figure presents the estimates of gender pay gap (i.e. the coefficient of female dummy). The
estimates come from the regression of natural log annual salary on female dummy, academic rank dummies, academic field dummies, academic year fixed effects, and department affiliation fixed effects. The
specification is identical to that in Column (6) of Table 2. The sample includes 153,685 individual-year observations (20,038 individuals; 6,202 female and 13,836 male). See Section 2 for description of the data. The
universities are Georgia State University (GSU), Georgia Institute of Technology (GaTech), Iowa State University (ISU), University of Kansas (KU), Northern Illinois University (NIU), Ohio State University (OSU),
University of California, Berkeley (UCB), University of California, Davis (UCD), University of California,
Irvine (UCI), University of California, Los Angeles (UCLA), University of California, San Diego (UCSD),
University of Iowa (UI), University Illinois at Chicago (UIC), and University of Michigan (UM).
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Figure A3: The Distribution of Annual Salary Growth Rate

Note: The figure presents the distribution of annual salary growth rate in the main sample, which includes
153,685 individual-year observations (20,038 individuals; 6,202 female and 13,836 male). See Section 2 for
description of the data. An individual faculty member’s annual wage growth rate is measured as the ratio
of the current-year salary to the last-year salary.
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