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Based on a dataset that we collected from the top research institutions in economics
around the globe (including universities, business schools, and other organizations, such
as central banks), we document the underrepresentation of women in economics. For
the 238 universities and business schools in the sample, women hold 25% of senior-level
positions (full professor or associate professor) and 37% of junior-level positions. In the
82 US universities and business schools, the figures are 20% on the senior level and 32%
on the entry level, while in the 122 European institutions, the numbers are 27% and
38%, respectively, with some heterogeneity across countries. The numbers also show
that the highest-ranking institutions (in terms of research output) have fewer women
in senior positions. Moreover, in the United States, this effect is even present on the
junior level. The “leaky pipeline” may hence begin earlier than oftentimes assumed and
is even more of an issue in the highly integrated market of the United States. In Europe,
an institution ranked 100 places higher has 3 percentage points fewer women in senior
positions, but in the United States, it is almost 5 percentage points.

gender equality | academic hierarchies | leaky pipeline

In many realms of society, and, in particular, in key positions such as top management,
politics, and science, women are underrepresented. One of these professions—that has
recently received a fair amount of interest—is the one of academic economists. We present
and discuss data on women in the economics profession around the globe, provide an in-
depth view of the top research institutions, and investigate differences between countries.

Most of the extant research is on the United States. Here, the share of women increased
in the 20th century (1), but in the last decades, the progress has stalled, a fact that cannot
be explained by exogenous differences in taste between genders. The share of women in
undergraduate economics is around 30% (2)—compared to 56% across all fields—but
today, conditional on studying economics, more women than men start an economics
PhD, and they complete their PhD more often.” Despite the fact that over the last decade,
between 30% and 35% of PhDs in economics in the United States have been earned by
women (4), in 2019, only 14.5% of full professors were women (5), a phenomenon labeled
as the “leaky pipeline”: Over the stages of a career, women’s attrition is higher than men’s.
For instance, in 2019 in the United States, new doctorates in economics were 32.2%
female, 30.3% for assistant professors, and 35.8% for tenured associate professors, but
falling to 14.5% for full professors (5). The puzzling persistence of the leaky pipeline in the
United States and the United Kingdom has attracted research and media attention lately.”

For reasons such as taste, norms, or more female-friendly policies, the situation could
be quite different in other countries. One common a priori with respect to Europe is
that in the Nordic countries and maybe the Benelux countries, there are more women in
academic careers because of different norms and different social policies. Whether this is
true or not is an empirical issue for which our data are designed and allow us to explore.*

When looking at the top 300 research institutions worldwide (according to RePEc:
Research Papers in Economics), we find that half of them are located in Europe.
Hence, the European market for economists is of similar importance as the North
American one. Our data deepen the knowledge about the situation of women
beyond a US/Canada/UK perspective. Moreover, our data stem from a different
method than the survey method used by the Committee on the Status of Women

*Similarly, in the United Kingdom, undergraduate women in economics get better grades than their male classmates (3).
There have been published numerous articles in, for instance, The New York Times, Financial Times, and the Economist (6-10).

*For a few countries in Europe, the phenomenon of a leaky pipeline leading to female underrepresentation in tenured
positions has been identified in Sweden (11), Italy (12), Germany (13), and the United Kingdom (14, 15).
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Significance

In economics, as in many
high-skilled professions, women
are underrepresented.
Web-scraped data provide
information on the situation of
women in economics around the
globe. We document the
underrepresentation of women
for a large set of countries using
the same objective method. We
find differences between
countries and regions, which
might reflect cultural aspects and
norms. Europe is more
gender-equal than the United
States; institutions that are higher
ranked in terms of research
output have fewer women in
senior positions than
lower-ranked institutions. In the
United States, this also holds for
junior positions. The paper thus
further informs the debate and
shows how female ratios differ on
a global scale.
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in the Economics Profession (CSWEP) for the United States. The
advantage is that all information is collected from the institutions’
websites, but is also verified by the institutions. We hence use
the same standardized approach for all institutions over the
world, combining the advantage of a research method based on
web-scraping with information obtained from the departments
themselves.

In Method and Data, we present detailed information about
our approach. We designed a web-scraping algorithm to monitor
URL: of institutions contributing to research in economics using
RePEc. This mostly covers universities and business schools, but
also central banks or other research organizations. These data
hence also allow for more institutional variation than other meth-
ods.’ Indeed, many economists work in noneconomics depart-
ments (e.g., strategy or organizational and business economics in
business schools), but do publish in economics journals. Another
example is economists working in public policy schools or in
finance departments.

The algorithm identifies the individuals listed on the websites
and records the position titles that these individuals hold. Gender
is identified through first names and a gender-identification soft-
ware program analyzing pictures of the individuals. For the top
300 institutions (in terms of research output), we complement
these algorithms by additionally classifying the obtained position
titles (more than 1,000) into a generally accepted hierarchy of po-
sitions to make comparability across countries as good as possible:
(Full) Professor, Associate Professor, Assistant Professor, Lecturer,
Research Fellow, and Research Associate. For each country indi-
vidually, we use a text-mining method to extract the hierarchical
level from position descriptions and name titles. Next, we create
a mapping between keywords of the position descriptions and
a representative level. Finally, we contact the departments (297
in total) to verify the results of our work and provide us with
feedback—in a way similar to what surveys would do. Using
the same methodology for all institutions and equipped with our
standardized position levels, we compare the situation for different
countries. Furthermore, female underrepresentation may not only
differ across countries, but may also depend on the research
output of institutions, which we measure by their ranking in
RePEc.

Before presenting data and results, it is useful to briefly review
the literature on gender in the economics profession. This is
mainly focused on documenting and explaining the leaky pipeline
between junior and senior ranks. Studies usually find that part of
the wage or promotion gap can be explained when controlling
for observed characteristics, unobserved heterogeneity, and self-
selection. Nevertheless, a substantial part of the gender differences
remains unexplained (17-22).

One could think that the gender gap in promotion to tenure
is not specific to economics and applies to all fields, but the gap
is much greater in economics than in other social sciences (23).
Since economics relies on analytical skills and the mastering of
mathematics and statistics, the gender gap could reflect some
general bias in science. However, even after accounting for dif-
ferences in productivity and the effect of children on promotion,
women in economics are substantially less likely to get tenure and
take longer to achieve it compared to men and women in other
disciplines (23). As ref. 24 concludes: “Economics is an outlier,
with a persistent sex gap in promotion that cannot be readily
explained by productivity differences.” Moreover, ref. 24 finds that
female full-professor salaries in economics as a proportion of male

salaries dropped from 95% in 1995 to less than 75% in 2010.
Unsurprisingly, women in economics are less happy than the men
they work with and less happy than women working in other
disciplines. The gap is quite big and growing larger over time (24).
What are the possible reasons for the gender gap?

The literature identifies a number of determinants, mostly
on the labor demand, but also on the supply side, and many
reflecting an unproductive and unfriendly culture. Discrimination
may occur through biased behavior (25) in general, inappropriate
behavior in professional occasions (26, 27), and social stereotyping
in nonprofessional occasions (28-32), leading to a feeling of
being less valued in the profession, as revealed by the American
Economic Association (AEA) Professional Climate Survey 2019
(32). Differential treatment also occurs in the publishing process:
Women are held against higher editorial standards or are evaluated
more critically (33-37) and are also given less credit for their
publications and in coauthorships with men (38—40). There is
also evidence for differential treatment in biased hiring policies
(41-45). These demand effects may result in biased supply: a
smaller tendency of women to apply for a job—but to have
a higher probability of being chosen conditional on applying
(46, 47). Differential experiences at the workplace and career
aspirations have an impact as well (48, 49), and different mobility
patterns by gender emerge (50). Role model effects, encour-
agement, and mentoring play important roles (51-55). Some
institutions have implemented policies to work against female
underrepresentation (2, 56), but not all of them are effective, and
some even have unintended effects (57).

One could be tempted to ask why we should care about
discrimination against women beyond fairness concerns. We see
many such reasons. First, if positions are mainly filled from the
male ability distribution, more able women are neglected, and
universities forego the opportunity to hire or retain more able
employees. This is exacerbated because networks are crucial for
hiring (58), and women are underrepresented in these networks.
Second, and related, role models matter for people’s decisions on
what field to choose (59, 60). More successful women would draw
more capable women into the field. Third, women choose differ-
ent research topics than men; women are doing more research in
health and education than in macroeconomics (39). In the United
States, women research more in labor and public economics and
less in macroeconomics and finance (1), a difference that is stable
over the period 1990-2017. The weak representation of women
in the most prestigious and powerful positions implies less means
dedicated to these topics and less publicity around the results. This
would mean that economics systematically underinvests in some
topics that are relevant to society. !

Results

A Global View on Women in Economics in Academic Depart-
ments. As of December 21, 2020, the algorithm had collected
186,243 positions in 2,032 institutions. Restricting the data to
individuals for which we have information on both gender and po-
sition, we end up with 96,044 individuals in 1,383 institutions—
our “full database.” Out of these identified positions, we then have
a dataset on the global top 300 research institutions for which the
data have been manually checked several times by us and verified
by the departments.

In our analysis, we first present an overview over all institutions
in our database before focusing on the top 300 for a deeper

SCSWEP, for instance, collects data on economics departments primarily. See ref. 16 for
further information on their approach.

https://doi.org/10.1073/pnas.2118853119

Yin line with this argument, ref. 61 finds that male and female economists have different
views on economic outcomes and policies.
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Table 1. Overview over main dataset by type of institu-

tion

Type of institution Top 300 Main dataset
Universities 198 196
Business schools 44 42
Central banks or federal banks 27 —
Research networks or organizations 31 —

Total 300 238

Three universities and business schools decided to opt out of our study. One university
does not provide a comprehensive overview over its researchers on the website and is
hence also excluded.

analysis. We focus on universities and business schools, in which
the main responsibilities are research and teaching. In most of
our paper, we exclude from our database of the global top 300
research institutions, according to RePEc, research departments
of central banks or federal banks, as well as research networks and
organizations, such as the National Bureau of Economic Research
(NBER) or the Centre for Economic and Policy Research (CEPR),
which have different goals and are organized differently. A total of
238 institutions remain (Table 1), in what we refer to as the “main
dataset.”

Looking at geographical location (Table 2), within the top 300,
there are 117 North American and 157 European institutions;
after only focusing on universities and business schools, our
dataset consists of 122 in Europe and 92 in North America.

Table 3 lists the share of women across the globe by hierarchical
levels: first, for our full database and second, for our main dataset.
We observe that the share of women is around 32% on all
positions. While 40% of the positions are filled with women at
the research associate (mostly PhD students) level and the entry
level (assistant professors and lecturers), the share of women falls to
27% at the senior level. We find higher representation of women
(roughly 2 percentage points more) in the larger sample with all
1,383 institutions compared to our main dataset, which seems
to indicate that more research-oriented institutions hire fewer
women. We will later investigate this in more detail.

Table 4 unpacks the results on our main dataset for world
regions. In Australia and New Zealand, the share of women is
around 35%, in Europe as a whole around 32%, and in North
America only 26%. Differences between the overall share of
women in our full database is visualized in Fig. 1, and the share of
women in senior positions is visualized in Fig. 2. They clearly show
the heterogeneity across countries and regions: Europe seems to be
more gender-equal compared to North America.

A Closer Look at Europe and the United States. Comparing
Europe with the United States in more detail (Table 5) shows
the following picture: Overall, US-American research institutions
have almost 7 percentage points fewer women compared to Eu-
rope. Looking at all levels individually, the share of women is lower
in the United States, especially at the senior level, where 27.3% are
women in Europe, but only 20.3% are in the United States. These
differences in means are also statistically significant. The fact that

Table 2. Overview over main dataset by geographical
location

Region Top 300 Main dataset
Europe 157 122
North America 117 92
Rest of the world 26 24
Total 300 238

PNAS 2022 Vol. 119 No.16 e2118853119

the more integrated market in the United States is associated with
a smaller proportion of women in academic jobs in economics
comes as a surprise and seems to contradict the famous argument
made in ref. 62 that competition should drive out discrimination.”

While Europe and the United States have large differences at
the aggregate level, the question is whether there are also differ-
ences within these two regions. For a classification of European
countries into regions, we use the geographical subregions of
Europe defined by the EuroVoc of the publications office of the
European Union (we provide a table with the exact list of countries
belonging to these regions in SI Appendix, Table S4). Table 6
shows that Southern Europe has about 35% women, Western
Europe 31%, Northern Europe 31%, and Central and Eastern
Europe 46% women. Romanian institutions have the highest
share of women (more than 50% at the senior level); Spain,
Portugal, and Italy all have more than 30% and are therefore above
the European average. France and Denmark are close to 30%;
Greece, Germany, and Netherlands are scoring particularly low,
around 20%. We provide country overviews over our full database
and main dataset in S/ Appendix, Tables S2 and S3.

Comparing the United States with Canada, shows the fol-
lowing: The share of women among all positions is comparable
(26% and 29%, respectively), but Canadian institutions have
an almost 11-percentage-point higher share of women at the
senior level than the United States (20% vs. 31%). The high
percentage of women in senior positions at Canadian institutions
is mostly driven by universities in the French-speaking region of
Canada and particularly by one large institution. (Removing this
institution lowers the percentage to 25% for all positions and 26%
for the senior level and hence makes Canada more similar to the
United States.)

Following the definition of the US Census Bureau, we split
the United States into four regions (Table 6). We provide a table
with an overview of which states belong to which region in
SI Appendix, Table S5. We do observe that the lowest percentages
of women are in the West, a region where many of the top
institutions are located. We also find that the share of women
is particularly low at private universities in the United States
(81 Appendix, Table S11). However, comparing the regions with
the overall US average shows that the differences in means are not
significant (except for the South). Overall, the regions are quite
comparable in terms of their share of women. Breaking down
the United States further at the state level yields similar results.
The share of women on all positions, the senior level, and the
entry level are very similar across states (S/ Appendix, Fig. S2).
This is a sharp contrast to the European market, which is very het-
erogeneous region-wise and also country-wise. The US-American
market is more homogeneous compared to Europe.

Research Output of Institutions and Percentage of Women.
The substantial heterogeneity across countries and regions in
Europe (and between Canada and the United States) may be
driven by gender norms or policies or other country-specific

#abor mobility, and thus market integration, is higher in the United States than in Europe,
despite some convergence (63). Numerous factors make academic labor mobility easier
in the United States than in Europe. First, in all US departments, English is the official
language, while in Europe, courses are usually taught in the respective official language.
Administrative tasks are, however, almost always carried out in the respective official
language. Second, despite the Bologna reforms, course programs differ to a substantial
extent across countries. Third, pension schemes are still not fully portable, and neither
are other benefits constituting an obstacle to migration (64). Fourth, labor markets have
traditionally operated in a very segmented way, and only recently a European job market
has been created. The academic job market for economics at the Allied Social Sciences
Association has a long tradition, is organized very well, and has hence succeeded in
attracting many international PhDs (65).

https://doi.org/10.1073/pnas.2118853119 3 of 11
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Table 3. Share of women in all institutions and main dataset

Level All institutions, % Positions Women Main dataset, % Positions Women
Senior level 26.76 35,513 9,503 25.22 13,334 3,363
Entry level 39.52 22,525 8,903 36.69 8,135 2,985
Research fellow 30.35 25,259 7,665 26.56 5,971 1,586
Research associate 39.81 12,747 5,074 36.89 6,928 2,556
Total 32.43 96,044 31,145 30.52 34,368 10,490

Main dataset refers to 238 universities and business schools globally. Al institutions refers to all 1,383 institutions for which we have information on position and gender for the respective
position. Senior level refers to full professors and associate professors; entry level refers to assistant professors and lecturers.

institutions. We will inquire about such country specifics, but
it is first useful to fix some expectations about how the research
rank of universities and business schools should be associated
with the proportion of women at the junior vs. senior level. The
common explanation for the underrepresentation of women on
the senior level is the leaky pipeline hypothesis—women may
drop out from research careers because of the burdens associated
with parenthood. Institutions where faculty are publishing more
on average might have fewer women at the senior level because
women do not achieve the high publication record needed. On
the junior level, though, we would not expect this because, here,
the research potential of a person should be the main thing that
matters, and there is no reason to believe that women have lower
potential than men.! Hence, in line with the leaky pipeline
hypothesis, we would expect women and men to start their
career paths off equally (i.e., being hired at the same rate by
the institutions), but over the stages of the careers, women then
have a higher attrition compared to men, leading to a lower share
of women at the senior level.

Expectation 1. Higher-ranked research institutions should hire
women at the entry level at the same rate as lower-ranked institutions.
Expectation 2. Higher-ranked research institutions should have a
smaller proportion of women on the senior level.

To investigate these expectations, we use RePEc’s ranking of
institutions; ref. 67 describes the methodology of how institutions’
research output is measured and ranked using widely accepted
journal rankings. In SI Appendix, Table S1, we provide a list of
the top 300 institutions.

First, we plot kernel-density graphs for a sample split of these
data in Fig. 3. The first graph plots the senior level only, the second
all nonsenior positions, and the third the entry level. The mode for

the lower-ranked half is much higher than for the higher-ranked

Table 4. Share of women in different world regions
(main dataset)

Region All levels, % Positions Senior level, % Positions
Europe 32.46 18,215 27.27 7,261
North America 26.53 12,716 22.09 4,956
(United States

and Canada)

Australia and 35.31 2,651 26.97 801
New Zealand

Rest of the 34.10 786 22.78 316
World

Main dataset refers to 238 universities and business schools globally. Senior level refers to
full professors and associate professors.

half at the senior level. Surprisingly, this also seems to be true for
the entry level.

Hence, it seems that there are significant differences between
the top universities and business schools and the lower-ranked
half. We explore this further by running simple regressions. We
regress the share of women at all academic levels, the senior level,
and the entry level on the research ranking of an institution.
“Senior level” refers to full professors and associate professors, and
“entry level” denotes assistant professors and lecturers. In order
to have meaningful regressions, we exclude institutions that do
not have at least five positions on each level. (The restriction on
the minimum number of researchers is necessary, as SEs increase
when including institutions with a very low number of positions.
Institutions with one person at the level, for example, can only
have a female proportion of 0% and 100% and cause a high
SD.) Two remarks: 1) In the regressions, Ranking is reverse-
coded, which means that the lower the rank number, the better-
ranked the institution: Hence, the best rank is 1, and lower-ranked
institutions have the ranks 2 up to 238. For the institutions in our
main dataset, we adjusted the original rankings and created new
ranks from 1 to 238 following their order in the original top 300.
2) The regression is purely descriptive: What we find is correlation,
not causation.

In Table 7, the positive coefficient on Ranking implies that an
institution with a lower rank number (and, thus, better-ranked)
has a lower share of female researchers compared to a higher-
ranked one. In particular, an institution with, say, rank 1 has an
about 4-percentage-points lower share of women at the senior level
compared to an institution ranked 100 places lower (in this case,
rank 101). It is also noteworthy that under the inclusion of 28 to
33 country fixed effects, the effects remain stable. (The number
of country fixed effects changes throughout the specifications,
as not all institutions, hence, not all represented countries, in
our sample have at least five positions at the respective level.)
Our second expectation—higher-ranked research institutions
have fewer women in senior positions—is therefore met by the
data.

Our first expectation, however, does not seem to be confirmed.
Notice first the positive coefficient for the entry level in Table 7,
which, although not statistically significant, seems to indicate that
higher-ranked institutions also have fewer women at the entry
level.™ Actually, when conditioning on institutions having at least
20 positions at the junior level, the entry-level effect is stable
(around 3 percentage points) and becomes statistically significant.
We will explore this result further in forthcoming sections. Our
results (senior level and all academic levels) remain stable when

I his reasoning would be challenged if top-ranked universities—in anticipating the prob-
lems women face with parenthood—would underhire women for junior positions because,
on average, they are less likely to meet tenure requirements. By doing so, these institutions
would be engaging in statistical discrimination, which is illegal in many countries. Ref. 66
suggests a model of gendered careers in an internal labor market, but we would not believe
that universities would follow such a strategy because it would expose them to massive
criticisms.

https://doi.org/10.1073/pnas.2118853119

**The negative adjusted R?s for the entry level regressions indicate that this does not
explain much in terms of the relation between the percentage of women among junior
faculty and an institution’s ranking. Large heterogeneity across countries might also play
a role here since there are many outliers (e.g., institutions having a very high number of
women, for instance, in Romania). Moreover, the effect becomes significant for the entire
top 400 research institutions (S/ Appendix, Table S8) and the top 300 European research
institutions (S/ Appendix, Table S9).
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Fig. 1.

Proportion of women in all academic positions (full database). This figure plots information on all positions in the full database as of December 2020.

Countries for which we have no observations in our database are left blank. For the following countries, we have only observations on one institution in the

database: Colombia, Cyprus, Liechtenstein, Mexico, and United Arab Emirates.

removing the top 25 institutions, the lowest 20 institutions, taking
the entire population, and imposing at least 3 identified positions
for the respective level and persist when imposing at least 20
identified positions.

Ranking Effect: Europe vs. United States. European institutions
score higher in terms of gender equality than the United States.
Comparing the estimates for the senior level shows that an

‘ol 2 s

Fig. 2.

institution ranked 100 places higher has about 3 percentage points
fewer women in Europe (column 4 in Table 8)—interestingly,
it increases to almost 5 percentage points in the United States
(column 4 in Table 9). We include country fixed effects for Europe
and state fixed effects in the United States in the regressions.
Higher-ranked institutions have fewer women in all academic
positions (and especially at the senior level), and the point
estimates are higher in the United States.

Proportion of women, full professors only (full database). This figure plots information on full professors in the full database as of December 2020.

Countries for which we have no observations in our database are left blank. For the following countries, we have only observations on one institution in the
database: Colombia, Cyprus, Liechtenstein, Mexico, and United Arab Emirates.
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Table 5. Share of women, Europe vs. United States (main dataset)

Level Europe, % Positions Women United States, % Positions Women
Senior level 27.27 7,261 1,980 20.29 4,130 838
Entry level 38.46 3,864 1,486 32.09 2,739 879
Research fellow 30.92 3,053 944 21.66 2,202 477
Research associate 37.21 4,037 1,502 34.78 2,194 763
Total 32.46 18,215 5,912 26.25 11,265 2,957

Main dataset refers to 238 universities and business schools globally. Out of these institutions, there are 122 in Europe and 82 in the United States. Senior level refers to full professors

and associate professors; entry level refers to assistant professors and lecturers.

At the junior level in the United States, the results in column
6 of Table 9 are highly significant, indicating a 3-percentage-
point decrease in the share of women if an institution is ranked
100 places higher. The junior entry-level effect does not occur in
Europe,H as retrieved from column 6 in Table 8.

The results are also robust to more restrictive specifications.
They remain stable when removing the top 25 and top 15 insti-
tutions, conditioning on at least 20 identified positions and also
when not imposing any restrictions on the minimum number of
observations of positions.

It seems to be the case that the top institutions in the United
States put the higher standards on their female faculty not only at
the senior level, but already at the entry level. This might be owing
to cultural differences, also in terms of hiring and the academic
job market. Some microevidence points toward disadvantages in
women’s mobility patterns. As shown by ref. 50, women are, in
fact, less likely than men to move from a non-top-30 department
to a top-30 one when they have not completed their PhD at such
a top university. Hence, women’s mobility is more downward-
oriented than upward.

Is It the United States, or Is It Excellence?. We have established
that the ranking effects are stronger in the United States compared

Table 6. Share of women: Europe and North America
(main dataset)

Region All levels, % Positions Senior level, % Positions
Southern 34.66 4,169 32.46 2,098
Europe

Northern 30.64 2,79% 26.02 1,126
Europe

Western 31.22 10,593 23.71 3,750
Europe

Central and 46.13 659 40.77 287
Eastern

Europe

United 26.05 4,825 21.13 1,813
States—

Northeast

United 24.92 2,167 18.40 848
States—West

United 25.84 2,879 18.10 906
States—

Midwest

United 29.84 1,394 23.98 563
States—South

Canada 28.74 1,451 31.11 826

or the top 300 European institutions we investigated in our study on “Women in
European Economics” (68), we find a different point estimate at the entry level that is
closer to the one in the United States. However, this is not comparable since the top 300
European institutions clearly differ from the top 112 European institutions in the world's
top 300. Therefore, we believe that the effects found here better represent the situation
since many of the lower-ranked top 300 European institutions do not appear in the global
300 after all and are therefore very different compared to the European ones, which are
indeed also part in the global 300.

https://doi.org/10.1073/pnas.2118853119

to Europe. This raises the question of whether these results are
reflecting the fact that some of the best institutions are in the
United States (and not cultural or regional differences). Notice
first that the European institutions are well-represented among the
top universities (Table 10).

To explore this further, we run pooled regressions in which
we control for regions (Europe or the United States) and interact
regions with the research ranking. Table 11 shows that the ranking
coeflicient remains significant when controlling for the region. On
average, institutions in the United States have 5 percentage points
fewer women on all levels (column 1), 4 percentage points at the
senior level (column 3), and 5 percentage points at the entry level
(column 5), compared to institutions in Europe. In columns 2, 4,
and 6, we estimate an individual ranking slope for Europe and for
the United States.

The coeflicient for the region remains significant when includ-
ing interaction effects between the ranking and the region. For
all academic levels and the entry level, the coeflicient increases in
size, implying that the United States has, on average, almost 8
percentage points fewer women in these positions in comparison
to Europe. For the senior level, however, the increase is, at 5%,
not as large. The interaction effects in column 4 show that in
the United States, an institution ranked 100 places higher than
another one in the United States has 4 percentage points fewer
women on the senior level, while in Europe, the figure is 3
percentage points. When comparing the percentage of women
in Europe and in the United States with respect to institutions’
ranking, not only does the United States have, on average, fewer
women at all levels, but also the gender gap is widening more in
the United States than in Europe with ranking (i.e., the slope is
steeper). From these observations, we infer that, indeed, regional
effects play an important role, rather than the research ranking of
an institution per se.

Central Banks and Organizations. Women could leave universi-
ties and business schools and instead pursue a career at a central
bank or an international organization. Therefore, we investigate
the gender composition at institutions excluded from our main
dataset (central banks, federal banks, and international organiza-
tions). At these institutions, there does not exist a tenure-track
system (and aspects such as publication records should not be as
important). S Appendix, Table S10 provides an overview over the
gender composition on different levels. Interestingly, the percent-
ages of women across different hierarchy levels in central banks
and federal banks also point toward a leaky pipeline. The literature
also documents differences in career progression between men
and women in central banking (46). Moreover, ref. 69 finds that
women have a higher likelihood of being appointed to the board

of a central bank when the board member leaving is a woman.

Discussion

Barriers to Entry at the Junior Level. Besides regional differ-
ences, we observe that the share of women differs between the
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Fig. 3. Kernel density estimates by level (main dataset) for institutions having at least five positions on each level.

higher-ranked and lower-ranked institutions. Attrition of women
hence occurs not just prior to reaching senior positions, but
already right after the completion of the PhD. Thus, it may be
relevant to think deeper about the matching process between
job-market candidates and employers. Considering Europe, only
a small number of particularly research-oriented institutions hire
through the international job market, which uses very specific
and, arguably, stressful mechanisms that may keep women from
applying or obstruct their performance. (The European Economic
Association [EEA] has organized its own job market, which, to
date, has attracted less than one-third of women, despite its efforts
in coaching and mentoring job candidates.) The lower-ranked
institutions hire through different mechanisms, for instance,
nationwide competitions like in France, referral-based, or internal
hiring. Furthermore, the fact that the lower percentages of women
on the entry level seem to be driven by the United States (and
even stronger for private institutions there) could be an indicator
of a sorting effect—women applying and succeeding in less good
places.

Women might refrain from applying for the best academic
positions because they lack confidence or placement officers
and advisors’ encouragement. Top research institutions, which

are likely to put higher standards on the applicants in terms of
letters of recommendation, might inadvertently encourage (self-)
selection of male researchers, perpetuating discrimination and
prejudices against women. In fact, letters of recommendation in
the academic hiring process use different adjectives to describe
men and women, and those used to describe women are viewed
more negatively in hiring decisions (30, 31). To find out whether
this is generally the case in economics, we would need data from
the hiring committees of as many research institutions as possible,
a hard, but not impossible, task.

Cohort-Effects Hypothesis. A common argument to explain the
low number of tenured female faculty in academia builds on the
fact that the number of female academic job-market entrants
was rather low over many decades. Then, the previous (mostly
male) entrants are still occupying the professorships. This argu-
ment could imply that interventions are not necessary since the
observed inequality will fade away automatically as time progresses
and cohorts of women get promoted. We scrutinized that argu-
ment, performing back-of-the-envelope calculations (provided in
SI Appendix) on the necessary ratio of women with PhDs in the
past, such that the cohort explanation was able to rationalize the

Table 7. Percentage of women on research ranking (main dataset)

% of Women

(1) (2) 3) (4) () (6)
Variables All levels All levels Senior level Senior level Entry level Entry level
Ranking 0.0296*** 0.0300*** 0.04071*** 0.0374** 0.0118 0.00638
(0.00799) (0.00746) (0.00935) (0.00470) (0.0128) (0.0125)
Constant 25.14*** 25.09*** 18.05%** 18.37*** 33.36%** 33.99***
(1.056) (0.895) (1.083) (0.560) (1.585) (1.468)
Observations 235 235 231 231 201 201
Individual positions 34,368 34,368 13,331 13,331 8,096 8,096
Adjusted R? 0.042 0.067 0.073 0.095 —0.001 —0.004
Country FE 33 32 28

The observations number denotes the number of institutions in our main dataset (i.e., 238 universities and business schools globally). There are at least five identified positions per
institution. Senior level refers to full professors and associate professors; entry level refers to assistant professors and lecturers. Robust SEs are in parentheses. FE, fixed effects.
**kp < 0.01.
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Table 8. Percentage of women on research ranking (Europe only)

% of Women

(1 (2) 3) 4) (5) (6)

Variables All levels All levels Senior level Senior level Entry level Entry level
Ranking 0.0149 0.0184* 0.0303** 0.0304*** —0.00218 —0.0107

(0.0126) (0.00919) (0.0150) (0.00753) (0.0197) (0.0176)
Constant 29.02*** 28.57*** 20.78*** 20.77*** 37.35%** 38.45%**

(1.782) (1.172) (1.960) (0.959) (2.733) (2.262)
Observations 119 119 117 117 95 95
Individual positions 18,215 18,215 7,261 7,261 3,833 3,833
Adjusted R? 0.001 0.011 0.025 0.046 —0.011 —0.008
Country FE 20 20 18

The observations number denotes the number of European institutions within our main dataset (i.e., 238 universities and business schools globally). There are at least five identified
positions per institution. Senior level refers to full professors and associate professors; entry level refers to assistant professors and lecturers. Robust SEs are in parentheses. FE, fixed

effects. *P < 0.1; **P < 0.05; ***P < 0.01.

current women'’s ratio for professors. This number would be much

lower (around 10%) than the actual number of PhD graduates

(24%). Hence, the cohort explanation is not able to explain

the low share of women in the economics profession. Therefore,

the leaky pipeline hypothesis has appeal, consistent with our
ata.

Gender Equality Indices and Representation of Women. Across
all countries, the proportion of female researchers on all levels is
much higher than at the senior level. However, we also observe
large heterogeneity: Europe overall seems to be more gender-equal
than the United States. Within Europe, the Nordic countries and
France score much higher on gender equality than, for instance,
Germany and Netherlands. Therefore, the question arises: What
could be possible explanations for these observations?

The observed heterogeneity is likely to correlate with broader
measures of gender equality in the respective country. For this
purpose, we use the “Global Gender Gap Index” by the World
Economic Forum, which contains information on 153 countries.
We rank all countries in our main dataset in terms of 1) the share of
women across all academic positions and 2) the share of women
at the senior level (full and associate professors) and correlate it
with the ranking in the Global Gender Gap Report 2020 (70; we
provide an overview over these rankings in ST Appendix, Table S7).
We find a 41% correlation between the index and the ranking
on the share of women on all positions and a 58% correlation
between the index and the ranking on the share of women at the
senior level (as visualized in Fig. 4).

Combining these findings with results from the latest waves
of the “World Values Survey” shows deeply rooted perceptions

of gender roles and gender equality nowadays. For instance, way
below 5% in Sweden, Norway, Finland, and Denmark (strongly)
agree with the statement “University is more important for a boy
than for a girl.” Looking at other countries, this also only accounts
for 6% in France and around 4% in the United Kingdom, but
almost 10% in the United States.”* From these observations, we
could conclude that the different share of women, in particular in
senior positions, reflects general heterogeneity and values in these
countries.

In many countries, there is rising scholarly attention to the
status of women in the economics profession. We hope our data
help to advance the debate about women in economics, as they
provide further evidence on the existence of a leaky pipeline on a
global scale. The underrepresentation of women could be driven
by different factors: partly owing to historical and institutional
reasons and partly other factors, such as recruitment policies
related to the ranking of the research institution, which we mea-
sure through research output from RePEc. Besides deeply rooted
cultural aspects, experiences along the career path, in the hiring

|t should be noted that there are some outliers. In particular, Eastern European countries,
such as Romania or Russia, have a high share of women in their research institutions, but
do not score high in the “Global Gender Gap Index.” The “World Values Survey” also reveals
that around 28% in Romania and almost 60% in Russia (strongly) agree on the statement
that men make better political leaders than women, which does not point toward a high
perception of gender equality. Although these countries have high shares of women, it
does not reflect gender equality, but may rather show the opposite with the high share of
women possibly owing to the historical past of the country, when economics was regarded
as a minor subject in former Soviet countries.

Table 9. Percentage of women on research ranking (United States only)

% of Women

(1 (2 3) 4 (5) (6)
Variables All levels All levels Senior level Senior level Entry level Entry level
Ranking 0.0419*** 0.0420*** 0.0395*** 0.0499*** 0.0242 0.0277***
(0.00851) (0.00975) (0.0119) (0.0159) (0.0184) (0.00781)
Constant 21.17*** 21.16*** 15.78%** 14.75%** 29.66*** 29.37***
(1.032) (0.975) (1.189) (1.591) (1.863) (0.780)
Observations 82 82 82 82 80 80
Individual positions 11,265 11,265 4,130 4,130 2,735 2,735
Adjusted R? 0.193 0.213 0.129 0.221 0.010 0.026
State FE 27 27 26

The observations number denotes the number of US-American institutions within our main
fixed effects (FE), we control for states in the United States. There are at least five identified p
level refers to assistant professors and lecturers. Robust SEs are in parentheses. ***P < 0.01.

https://doi.org/10.1073/pnas.2118853119

dataset (i.e., 238 universities and business schools globally). In the specification with state
ositions per institution. Senior level refers to full professors and associate professors; entry
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Table 10. Number of institutions among top universi-
ties and business schools

and get discouraged by their managers in applying for promotions

(73).

Category Europe United States In general, the main purpose of this paper is a positive one.
Top 50 16 30 Still, the normative implication of these and our findings are
Top 100 46 43 clear: Research institutions should do their utmost to establish
Top 150 72 60 fairness in the evaluation of candidates. Similarly, initiatives like
Top 200 104 70 mentoring programs of the EEA and the AEA and gender parity
Top 238 122 82 in seminars and conferences may increase visibility and reduce

process, or different perceptions on own possibilities of success
shaped by experiences of others might play an important role.

Many institutions, including many economic associations,®
have taken explicit measures to promote the careers of female
economists, undertaking efforts to reach more gender-balanced
hiring and promotion decisions. We are not yet in the position to
judge all these alternatives comprehensively and would hope that
collecting more data, potentially through job-market organiza-
tions, to better understand hiring procedures could help evaluate
these measures. Another possibility is that women do apply to,
but do not get selected by, the good research institutions or drop
out quickly after being hired and potentially move to less good
institutions, which, again, could be tested with such data.

There is unfortunately evidence that policies that are seemingly
in support of womens’ careers may not result in desired outcomes
(57). Thus, we may need to continue analyzing and looking
carefully at more microlevel data to get the full picture. But there
is also increasing evidence that women tend to be evaluated more
negatively on subjective performance dimensions: Women get less
credit for research teamwork (38), receive more critical questions
in seminars (27), and get merit-based scholarships less often, but
excel if they do (71). In management, given the same objective
performance, they get lower ratings about their potential (72),

S5There are several committees of economic associations around the globe focusing on the
representation of women and minorities in the economics profession and neighboring dis-
ciplines such as finance: The Academic Female Finance Committee of the American Finance
Association, the Committee on the Status of Minority Groups in the Economics Profession
of the AEA, CSWEP (inaugurated by the AEA in 1972), the Canadian Women Economists
Network/Réseau de Femmes Economistes, the Women in Economics Committee of the
EEA, the Women's Committee of the Royal Economic Society in Great Britain, and many
more. These committees aim in documenting the status of women in the profession and
offer networking events or mentoring projects to fight the underrepresentation of women
in tenured positions.

Table 11.

selection bias. Because our web-scraping algorithm collects data
on these institutions, the resulting panel dataset will, in the long
run, allow us to track progress over time. It thereby helps to
identify possible reasons for female underrepresentation and how
the status of women in the economics profession evolves. To
increase transparency, we believe that it would be useful to give
research institutions incentives to monitor and publicize their
situation.

Method and Data

Web-Scraping Algorithm. The dataset and the underlying technicalities are
described in detail in ref. 74. Our algorithm daily monitors URLs of institutions
contributing to research in economics. We used a list of institutions collected by
RePEc, which are mostly universities, but also business schools, central banks,
and governmental or multinational institutions. After manually identifying the re-
spective institutions’ websites that post information about affiliated researchers,
the algorithm then identifies the individuals listed on these websites and, where
available, records the individuals' position titles. Based on the information found,
we classified gender in two categories (female and male) via first names and a
gender-identification software program analyzing pictures of the individuals. This
was done provided that the uncertainty given these two pieces of information was
sufficiently low (74). Otherwise, we considered the person’s gender as unidenti-
fied.

After collecting the data, we carefully separated academic from nonacademic
staff. Since our sample contains a large variety of countries, the titles and po-
sition descriptions the individuals have differ substantially, not only between
countries, but also within countries. To make positions comparable, we classified
and translated our obtained titles (more than 1,000) into a general hierarchy
of academic positions: (Full) Professor, Associate Professor, Assistant Professor,
Lecturer, Research Fellow, and Research Associate. Since this classification resem-
bles the academic title structure in the United States or Canada, for the North
American institutions, this classification is relatively straightforward. However, for
other regions of the world, especially Europe, it is quite difficult: first, owing to
different languages, and second, to many different titles in different countries

Percentage of women on research ranking and regions (main dataset)

% of Women

(1) (2) 3) (4) (5) (6)
Variables All levels All levels Senior level Senior level Entry level Entry level
Ranking 0.0275*** 0.0346*** 0.0117
(0.0079) (0.00976) (0.0133)
United States —4.797*** —7.844%** —3.957*** —4.997* —4.653** —7.694*
(1.141) (2.06) (1.278) (2.294) (2.054) (3.309)
Rank x United States 0.0419*** 0.0395*** 0.0242
(0.00849) (0.0119) (0.0184)
Rank x Europe 0.0149 0.0303** —0.00218
(0.0126) (0.0151) (0.0191)
Constant 27.47%** 29.02*** 20.23*** 20.78*** 35.56*** 37.35%**
(1.301) (1.785) (1.441) (1.963) (2.189) (2.736)
Observations 201 201 199 199 175 175
Individual positions 29,480 29,480 11,391 11,391 6,568 6,568
Adjusted R? 0.122 0.128 0.108 0.105 0.027 0.026

The observations number denotes the number of institutions in our main dataset (i.e., 238 universities and business schools globally). There are at least five identified positions per
institution. For the regions, Europe is the omitted category. Senior level refers to full professors and associate professors; entry level refers to assistant professors and lecturers. Robust
SEs are in parentheses. *P < 0.1; **P < 0.05; ***P < 0.01.
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Fig. 4. Correlation between gender gap index and share of women.

and even within countries between different institutions. These distinctions are
sometimes blurred, which gives rise to some ambiguity. A few examples may be
useful.

The position "Maitre de Conférences” in France is a tenured position at
the entry level, hence comparable to an assistant professor or lecturer. Some
researchers, however, translate the title into associate professor. In turn, lecturers
can be members of faculty or be adjunct faculty. Research fellows represent
researchers who are full-time active, for instance, in the French Centre National de
la Recherche Scientifique, or represent emeritus or part-time researchers. Further,
while associate professors are very common in some regions of the world—for
instance, the United States-this title is not very prevalent in some European
countries—for instance, Germany.

To circumvent these issues and enhance comparability, in our data analyses,
we grouped assistant professors and lecturers together as entry level. Full profes-
sors and associate professors were grouped as senior level. Research associates
are at the beginning of their academic career; the largest proportion on this
level are PhD students. Research fellows, a very broad category, are, for instance,
honorary, adjunct, or visiting faculty and emeriti, as well as professors of practice.
Postdoctoral researchers were also categorized as research fellows since in some
cases, their postdoctoral appointment is aiming at continuing the academic
career path, while in other cases, it is not directly linked with this goal. The
translation of the multitude of different titles into our position categories almost
inevitably leads to imperfect compatibility, but we have done our best to bring
down measurement errors wherever possible.

Finally, and importantly, for the top 300 institutions, we contacted the persons
responsible for managing the institutions and websites to verify the results of this
work and provide us with feedback on positions and gender, and we also asked
them to update our list concerning people who entered and those who left. They
received an easy-to-use, web-based list of the positions and persons we identified.
We monitored visits of these lists and sent reminders. Y Hence, while the data
may be subject to some remaining measurement error, we are confident that the
big picture is quite accurate.

Importantly, we relied on RePEc's definition of "institutions contributing to
the field of economics.” Therefore, in the dataset, we do not only have institu-
tions that primarily contribute to economics, but also to neighboring research
areas like finance, management, marketing, or psychology. While this leads to
some measurement error, the standard classification approach using economics
departments only would exclude a large group of economists as previously
described. Since this also includes institutions that are not research-oriented and
there is large heterogeneity between the institutions, we focused on the top 300

institutions in our analysis. We determined the top 300 global institutions in
terms of research output, as measured by RePEc as of January 2020 (75).%

Description of Our Dataset. Our entire database consisting of all positions
collected by the algorithm sums up to 186,243 individual positions in 2,032
institutions as of December 21, 2020. This might include nonacademic staff or
individuals, for which information on gender and/or position is missing. Hence,
forour full database, we only included individuals for which we have information
on both gender and position, which are 96,044 individuals in 1,383 institutions.
Out of these positions, we have data on the top 300 research institutions. After
excluding research departments of central banks or federal banks, as well as
research networks and organizations, such as NBER or CEPR, our main dataset
then consists of 238 universities and business schools.

Data Availability. Some study data are available (restrictions apply to data
at the individual level, such as names, photos, job titles, and institution affilia-
tions). Due to data protection law (General Data Protection Regulation [GDPRY]),
individual-level data cannot be publicly disclosed. Aggregate data at the institu-
tional level, which do not contain any restricted data, are provided as Datasets
§1-S3. These data allow one to replicate the main results of the research paper.
Data on the individual level can be made available in compliance with the GDPR
on request to the authors of the paper.
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99 A total of 166 institutions visited the website at least once, carrying out a total of 838
position-removal requests, 448 requests to correct the gender the algorithm identified,
and 1,941 requests to change the hierarchical definition of positions we found. While in
particular, the last number looks substantial, it is mainly driven by a few institutions that
communicated a large number of corrected positions (maximum reported number 165),
which were not present on their websites (74 institutions reported changes in positions,
with an average of 6.6 remarks per institution and a median of 16.5).

https://doi.org/10.1073/pnas.2118853119

##Because the list is updated monthly, the ranking of institutions and whether they are
within the top 300 or not are subject to change. Therefore, we chose the list as of January
2020 and fixed it, as we also contacted the departments to confirm our gathered data. For
consistency, we also checked the list as of March 30, 2020. Roughly 10 institutions changed
(some became part of the top 300 while others are no longer in it), mostly institutions
having the lower ranks, which shows that our picture of top research institutions is quite
accurate.
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