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1. Women are underrepresented in the scientific community
Women are underrepresented in Academia (with differences between countries and fields)
Women have made great gains in closing the scientific gender gap:
- there are more female undergraduate and graduate students in most EU countries (Oecd
Education at a Glance 2019)
- the overall number of both women and men doctoral graduates increased between 2003
and 2016, the number of women doctoral graduates increased at a faster rate than that
for men
- in 2003, women were significantly under-represented among PhD graduates; today,
women are over 50% in about 1/3 of EU countries (including Italy)
- the proportion of women among doctoral graduates still varies among the different fields
of education (STEM, SSH)
- Overall (fields, countries):
i) there are relatively few female full professors
ii) the trend towards balance is very slow
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The leaky academic pipeline in the EU28 (2016) and Italy (2017)
Proportion of M and W in a typical academic career: students (tertiary education)
and academic staff (%)

4

The leaky academic pipeline in the EU28 (2016)
Figure 1 shows that women were the majority of students and graduates at
Bachelor’s and Master’s (ISCED 6 and 7), in the EU in 2016. Their share among
graduates (58%) was higher than that among students (54%), suggesting to the
better performance of women rather than men in their studies. Moving up,
(doctoral students and graduates (ISCED 8), there were slightly fewer women than
men in both groups (EU28), accounting for 48% of each one.
One should keep in mind however, that the students of 2016 are not the same people as the graduates of 2016, etc.

The share of women among academic staff in the EU however, rapidly declines as
they advance to higher positions in Academia. In 2016, women were 46% of grade
C staff (defined as the first grade/post into which a newly qualified PhD graduate
would normally be recruited). The share of women dropped to 40% among grade B
staff (associate professors) and to slightly less than a quarter (24%) of grade A staff
(full professors).
There are differences between fields (STEM, SSH) in the share of students;
however, the leaky pipeline still holds.
STEM = Science, Technology, Engineering, and Mathematics)
SSH = Social Sciences and Humanities
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The leaky academic pipeline - Limitations
Age indisputably has a role — perhaps even the major role — in explaining gender differences in
scientific output, collaboration and impact (i.e. promotions).
“As is well known, the academic pipeline (from junior to senior faculty) bear the imprint of previous
generations’ barriers to the progression of women. Thus it is likely that many of the trends we
observed can be explained by the under-representation of women among the elders of science. After
all, seniority, authorship position, collaboration and citation are all highly interlinked variables.”
(Nature 2013: 213, Larivère et al.)
A slow trend towards balance is at work, but it very slow, too slow to be entirely explained by ‘age’
She Figure 2018* (pp. 115, 116): “There are striking imbalances between the number of women and
men at the highest levels of academia in the great majority of EU countries. The overall numbers of
women and their ratios to those of men in senior academic and decision-making positions are much
lower than what would be expected given the growing numbers of women among higher education
graduates in recent decades (…)”
“Research identifies institutional and field-related research cultures that favour the advancement of
men. Some of the issues stopping women’s advancement to top decision-making roles include
women’s lower success rates in securing prestigious grants and the preponderance of part-time and
short-term contract research positions among women’s careers (…). In addition, implicit gender bias
in performance assessment, gender stereotypes, gendered perceptions of leadership and leadership
styles, the ‘glass ceiling’, and the ‘gender pay gap’ are among the factors that can influence the
recruitment and promotion of women to grade A positions, evaluation committees and university
oversight bodies and scientific committees responsible for research funding.”
*[She Figures 2018 (first released in 2003 and updated every three years since then)]
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Remarks on the leaky pipeline
Although the number of women receiving doctorates and in academic positions has
increased over the past 40 yrs., women still are under-represented on university
faculties.
- Descriptive picture of the present situation
- All disciplinary fields (ignoring differences between fields)
- Comparison of different cohorts of individuals (students, graduated, post-doc
researches, associate professors, full professors)
Over time, there has been a considerable increase in the share of women with
tertiary education and PhD, but gender disparities in academia persist
The reasons for this inequality are discussed in the literature
Very large and heterogeneous literature: quantitative knowledge of gender
disparities in academia has been shaped by anecdotal reports and studies that are
highly localized (e.g. a specific research universities in the US, mono-disciplinary or
comparing few disciplinary fields) and dated (different time periods are considered)
This presentation: focused on questions (more than answers)
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2. POSSIBLE EXPLANATIONS ADVANCED IN THE LITERATURE

Several and interacting mechanisms (not mutually exclusive)
1) Individual behaviour and preferences
2) Differences in academic production (publications) and impact (citations)
 do women publish less than man?
 do publications with F authors receive less citations than publications with M
authors?

3) Glass ceiling (promotions)
4) Differences in total working time

=> do women work less (fewer hours/ week) due to family responsibilities?

5) Differences in the distribution of the academic work load
=> do women spend more time in academic service work?

6) Gender bias (discrimination) in the evaluation process

Are there gender bias in:
- hiring, tenure, promotion?
- publication measures (no. of publications in top journals, citations)?
- publication success (in the peer-review process)?
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1) Individual behaviour, preferences and gender norms
- choice of field and subfields (STEM vs SSH; math-intensive vs. non-math
intensive) (Ceci et al. 2014)
- the extent of research specialization (Leahey 2006)
“the extent of research specialization is a critical intervening variable: women specialize less than men
and thereby lose out on an important mean of increasing their productivity” [using a probability
sample of academics in sociology and linguistics]

- scientific collaboration (Nature 2013/504: 213)
“the proportion of papers by gender that are the result of national collaboration, compared with those
that result from international collaborations. For the 50 most productive countries (accounting for 97%
of the total publications considered), female collaborations are more domestically oriented than are
the collaborations of males from the same country.” [using Web of Science databases, all fields]

- self-citation in scholarly publication (King et al. 2017)
“In the last two decades of data, men self-cited 70% more than women. Women are also more than 10
pp more likely than men not to cite their own previous work at all” [using database JSTOR, publications
in all fields up to 2011]

- decision to opt out from academia, in STEM (Nature 2013/495: 23)
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2) Differences in academic production (publications) and impact
(citations)
Q.: Do women have a lower ‘productivity’?
Cole and Zuckerman (1984): ‘The productivity puzzle’. “More than 50 studies of scientists in various fields
show that women publish less than men. Moreover, correlations between gender and productivity have
been roughly constant since the 1920s. ”
Nature (2013/504) presents a global and cross-disciplinary bibliometric analysis of research output.
Dataset: all articles published between 2008 and 2012 in the Web of Science databases (5,5 million
articles, 27.3 million authorships).
Globally, women account for fewer than 30% of ‘fractionalized’ authorships, whereas men represent
slightly more than 70%. Women are similarly underrepresented when it comes to first authorships. For
every article with a female first author, there are 1.93 articles first-authored by men.
They also analysed prominent author positions: sole authorship, first-authorship and last-authorship.
When a woman was in any of these roles, a paper attracted fewer citations than in cases in which a man
was in one of these roles.
Ceci et al. (2014) for the US (all fields), Baccini et al. (2014) for Italy (University of Siena); etc.: confirm
Comments/questions: i) publication measures may exhibit gender bias; ii) publication success (e.g.
homophily) may reinforce gender differences; iii) possible interaction with lower promotion rates
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3) Glass ceiling (promotions)
Q.: Do men receive preferential treatment in promotions?
Q.: Does the gender of evaluators affect the probability of promotions?
The Italian system for the promotion to associate and full professor position is organized in two stages: i)
national level, to obtain a National Scientific Qualification (NSQ, i.e. VQR), ii) department level, to obtain a
position (promotion). De Paola, Ponzo and Scoppa (2018 JHC) findings (controlling for several measures of
productivity, as well as individual field and university characteristics):
- no gender differences in the probability to obtain NSQ
- a lower probability for women to be promoted at the departmental level (gender norm?)
Weisshaar (2017 SF) considers assistant professors in Sociology, Computer Science and English across
research university in the US. The study examines the gender gap in the likelihood of promotion to tenure
and in early career trajectories (controlling for productivity measures, and department/ university context).
Results: productivity measures account for a portion of the gender gap in tenure, but in each field a
substantial share of the gender gap remains unexplained.
Bagues, Sylos-Labini, Zinovyeva (2017 AER): find a statistically significant gender gap in promotions in IT
and ES (controlling for productivity)
Ceci et al. (2014: 116), find that “no significant sex differences in promotion to tenure and full professor in
the GEEMP fields. However, women are significantly less likely to be promoted in some of the fields in
which they are most prevalent: life science and psychology.”

=> Results are mixed, but some gender bias seem to be at work in promotions.
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4) Differences in total working time
 Do women work less (fewer hours/ week) due to family responsibilities?
 Are family responsibilities (partly) responsible for the leaky pipeline?

Average hours worked per week
(US, 2010) for tenured and
tenured-track faculty members
by field (Ceci et al. 2014: 132)
Relatively young faculty members
Surprisingly small differences by
sex
Family responsibilities do not
seem to be responsible for
differences by sex in total
working time (hence,
productivity)
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Family responsibilities are (partly) responsible for the leaky pipeline
A disproportionate fraction of qualified
women drop out of science careers (STEM)
in the very early stages (i.e. women are
more likely to give up on an academic
career)
A 2009 survey of postdoctoral fellows at
the University of California (Goulden,
Frasch & Mason 2009) showed that
women who had children or planned to
have them were more likely to consider
leaving research (in: Shen 2013: 23,
Nature).
The relationship between academic work and family choices should also be considered:
“… women who do become faculty members in astronomy, physics and biology tend to have fewer
children than their male colleagues – 1.2 versus 1.5, on average – and also have fewer children than
they desire. Family choices seem to weight more heavily on the career goals of women” (Ecklund &
Licoln 2011, in: Shen 2013: 22, Nature).
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5) Differences in the distribution of the academic work load
Q.: Do women spend more time in academic service work (‘institutional housekeeping’)?
Academic work is a multi-output activity: research, teaching, service work
Both W and M faculty members express a preference for research
A variety of studies (all on the US) show that M focus more on research than do W, W devote
more time to teaching, mentoring and service work (administrative/institutional tasks)
• Women associate professors spend far more time on service than do male associate professors, with
estimates of the differential ranging from 2 to 5 h/week. Result from a study of US science and engineering
top research universities (Link, Swann, Bozeman 2008)
• Tasks that research universities tend to undervalue (e.g. undergraduate directs), and are more time
consuming, are disproportionally served by women. Result from surveys and focus groups with 350 faculty
members at University of Massachusetts Amherst (Misra, Lundquist, Templer 2011)
• Women faculty members are asked to provide more academic service work. Result from a survey of 1,399
members of US political science departments (Mitchell, Hesli 2013)
• Experience of workload dissatisfaction is familiar to most who work in universities, but significant differences
by gender. Results from 30 academic departments in Maryland, North Carolina and Massachusetts (O’Meara
et al. (2019)

Also, associate professors (both W and M) spend much time on service activities (i.e. junior
colleagues are not asked, full professors are in a better position to say no, when asked)
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Underrepresentation of women in math-intensive fields:
the role of gender norms
GEEMP = Geoscience, Engineering, Economics, Math/computer Science, Physical science
LPS = Life science, Psychology, Social Sciences

Women are underrepresented in math-intensive fields (GEEMP)
Evidence (from myriad analyses) suggests that biological sex differences in inherent
aptitude for math and science are small or nonexistent.
However, sex differences in attitudes toward and interest in STEM/GEEMP fields
(i.e. boys are more likely than girls to express positive attitudes and interest in
these fields) may contribute to the gender disparity, though these attitudes are
likely associated with socialization processes communicating that STEM is more
appropriate for boys and men (Ceci et al., 2014: 84-93).
Additionally, women’s participation in GEMMP may be undermined by a lack of
female role models and peers.
[Men Only Conference, etc. play a role]
15

6. Gender bias
Claudia Goldin & Cecilia Rouse (2000 AER)
Very famous natural experiment on sex-biased hiring in US major orchestras
Dataset: sample of auditions for 8 major orchestras, using ‘rosters’ from 1960 to
1996
In the 1970s and 1980s, audition policies to hire musicians were changed:
- democratisation process: no change (no/very few women hired)
- ‘blind’ live auditions: the introduction of a screen (to hide the identity of the musician) significantly
increased the probability a woman would be ‘advanced’ (preliminary, semi-final, final) and hired

Zubin Metha “I just don’t think women should be in an orchestra” (in: Goldin, Rouse 2000: 719)
Tim Hunt (biochemist and Nobel laureate), at the 2015 World Conference of Science Journalists,
delivered controversial remarks suggesting that “the inclusion of women in science labs may
undermine scientific productivity” (in: Moss-Racusin et al. 2016: 1).

Comment: explicit gender bias are uncommon, however subtle (or unconscious) bias
persists, both among men and women
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Gender Bias in Academia: a controversial issue
Q.: Do senior faculty members exhibit a bias against female students/ juniors that
could contribute to the gender disparity in academia?
Some studies find that female researchers might still receive lower evaluations than
male researchers with identical characteristics, suggesting the pervasiveness of
implicit gender biases.
• A very well known experiment at US universities in 2012. A nationwide sample of biology,
chemistry, and physics professors (n = 127) were asked to evaluate the CVs of two
fictitious college students (John, Jennifer) for a job as a laboratory manager. The
professors said they would offer the student named Jennifer US $ 3,730 less per year
than the one named John, even though the CVs were identical. The experiment showed
that science faculty members of both sexes exhibit unconscious biases against women
(Moss-Racusin, et al. 2012).
“Our results revealed that both male and female faculty judged a female student to be less
competent and less worthy of being hired than an identical male student, and also offered her a
smaller starting salary and less career mentoring.” (p. 16477)

• A survey done in 2010 by the American Association for the Advancement of Science. Of
the 1,300 people who responded, 52% of women said that they had encountered gender
bias during their careers, compared with just 2% of men (in: Shen et al./Nature 2013).
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• Trix and Psenka (2003) analyzed the content of 300 letters of recommendation for prospective
faculty members at a large medical school. Letters for women were shorter, more likely to use
language that raises doubts, and reinforce gender stereotypes of women as teachers and men as
researchers (e.g., the phrases “her teaching” and “his research” were commonly used).
• Possibility of ‘institutional discrimination’: apparently gender neutral rules may have negative
effects on women
• Williams and Ceci (2015) investigated whether a faculty gender bias exists within academic
biology, engineering, economics and psychology (US). The study involved 873 professors, who
were asked to evaluate hypothetical M and F applicants for assistant professorship. Their findings
show that faculty members (both W and M) favoured F applicants over identically qualified M.

Comment:
- awareness about gender underrepresentation in academia has greatly increased the US
(campaigns /initiatives to have more women in academia)
- gender norms (and gender bias) change slowly, but they do change
- differences may persist across countries, and fileds
Existing evidence on gender bias is not conclusive
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Within the economics profession, women are significantly
underrepresented
Bayer and Rouse in their survey article (2016: 222-5) argues that there has been little or no
progress in recent decades in the representation of women in the economics profession:
• within academia (US), women’s representation in economics drops the higher up one
goes in the career ladder: 23,5% of tenured and tenured-track faculty members in
economics are women (according to the AEA 2016 survey)
• the gender gaps in tenure and promotion rates in economics are much greater than
those in the social sciences overall (Ginther & Kahn 2014)
• W economists account for only 13,7% of published scholarly research since 1990, well
below the overall average of 27,2% (across 21 academic disciplines) (West et al. 2013)
• W make up only about 30% of PhD students in Economics. This is in contrast with the
increasing trend in other fields (Business & management; STEMM)
19

Doctorate degrees awarded to women in the US by field, 1995-2015 (%)

SS=Social Science; H=Humanities; B=Business; E=Economics STEM=Science, Tech, Eng., Math

Comments
• There has been some progress between
1995 and 2005: the share of women
earning PhDs in economics increased
(from 30.5% to 37.2%)
• But this improvement was lost in the
following decade (down to 31.4%)
• This poor result (lack of progress in
economics, for women) is in contrast
with the increasing trend in other social
sciences, humanities, business &
management, and also STEM fields
Source: Bayer & Rouse (2016: 224)
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Women’s representation across fields of study
There is some evidence of gender segregation across different subfield in economics, though
information on the distribution across fields of study is not easy to gather.
Some recent papers document the contemporary distribution of women across subfields, but
almost no information is available on how fields of study have changed over time.
Lundberg and Stearns (2019) use data from PhD dissertations in economics (1991-2017), and look at
the distribution of W and M across 7 fields (JEL codes) over time. The distributions of W and M
across the 7 fields are similar, but with a higher representation of W in Labour/Public and of M in
Macro/Finance. The distribution across fields has not evolved differentially for W and M since 1990
Chari and Goldsmith-Pinkham (2017) use data from the NBER Summer Institute (2001-2016) to
show the distribution of W and M at this event (conferences) across several fields.
Women work in all areas of economics, but they tend to be attracted to fields that are more peopleoriented (i.e. individual behaviour) like health, education, labour and development. They gravitate
less to macro, econometrics and finance.
Women focus on important issues, understudied by men. This is certainly the case of gender issues.
* Micro; Macro/Finance; Labour/ Public; IO; Environmental; History/ Development; Other
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Share of female authors across the major programmes for the NBER Summer
Institute (using all data from 2001-2016)
Asset pricing

Representation of female
economists on the Conference
Programmes (NBER) 2001-2016:

Monetary economics

•

W made up 20,6% of all authors
(whole period), slight increase
over time

•

Large dispersions across
programmes (ranging from 7.3%
to 47.7%)

•

A persistent gap across subfields
(see figure)

Major programmes

Econ fluct. & growth
Corporate finance
Law & Economics
International Trade
International Finance & Macro
Political economy
Education
Labour studies
Development of American ec.
Ageing
Health Care
Health Economics
Development Economics
Children

Three channels potentially
affecting the share of W. Results:
1. no difference in acceptance rate
of papers by sex
2. the share of F authors is 10 pp
lower than the share of F
assistant professors;
3.

when a woman organises the
programme, the share of F
authors and discussant is22higher

The glass ceiling in Economics
Lundberg & Stern (2019: 20), on the basis of a review of the literature, conclude that gender gaps
conditional on productivity are larger in economics than in other academic disciplines:
“… suggesting that a second factor explaining female disadvantage in economics may be disparate
assessment of men and women. It appears that women are held to higher standards than men of equal
ability, and need to publish more, higher-quality work to achieve equal levels of success in this profession.”
Women and men in economics may face different experiences throughout the publishing process.
Recent papers seem to confirm that women economists are asked higher standards
• Card, DellaVigna, Funk, Iriberri (2019 NBER WP) study referee decisions at 4 leading economics
journals (J. Eur Econ Assoc, QJE, Rev Econ & Stat, REStud). They find no evidence of gender bias in
the editorial process. However, they show that both M and F referees appear to hold F authors to
higher standards (measured, ex post, by citation counts), resulting in a substantial difference in
the probability that F authors receive a revise and resubmit. F-authored papers get 25% more
citations than male-authored papers, controlling for other paper features.
• Top-five economic journals (T5): AER, ECA, JPE, QJE, REStud. Heckman & Moktan (2018) examine
the relationship between placement of publications in T5 journals and receipt of tenure in
research universities in the US. Analyzing the job histories of tenure-track economists hired by the
top 35 US economics departments, they find that T5 publications have a powerful influence on
tenure decisions and rates of transition to tenure. But “Reliance on the T5 as a screening device
raises serious concerns” (pp. 60-61)
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• Hengel and Moon (2019) find that women are under-represented in T5 economic journals. The
situation has improved very little with time: women make up only 11% of all authors published
since 1990, 12% since 2000 and 14% since 2010. Moreover, male-authored papers published in T5
are cited less than female-authored papers.
• Hengel (2019) adds a new dimension to the evidence that higher editorial standards are imposed
on women in economics: writing clarity:
Complicated, dense writing is my focus. Thoughtful word choice and simple sentence structure make text
easier to understand, more interesting to read and expose inconsistencies long-winded writing often hides …
Econometrica asks authors to write ‘”crisply but clearly” and to take “the extra effort involved in revising and
reworking the manuscript until it will be clear to most if most if not all of our readers” (p. 1)

She uses 5 different measures of writing clarity and uses them to analyse 9,122 article abstracts
(AER, ECA, JPE, QJE). She finds that: i) female authored papers are 1-6% better written than
equivalent papers by men; ii) the gap widens during peer review; iii) the cost to women of
publishing a paper is much higher than is for men: female authors spend 3-6 months longer under
review.
Higher standards, at the expense of quantity, may affect women’s productivity. Women spend too much time
rewriting old papers and not enough time writing new papers, compared to men.
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Reliance on T5 (external rankings)
• Heckman & Moktan (2018: 60-61) “Academics who impose the T5 standard impose a standard
that they themselves do not follow. They primarily publish in, read and cite non-T5 journals, as
will the candidates who survive the T5 filter and become tenured faculty. Reliance on the T5 as a
screening device raises serious concerns. First, an overemphasis on T5 publications perversely
incentivizes scholars to pursue follow-up and replication work at the expense of creative
pioneering research since follow up work is easy to judge, is more likely to result in clean
publishable results, and hence is more likely to be published. This behavior is consistent with
basic common sense: you get what you incentivize.”
• “In light of the many adverse and potentially severe consequences associated with reliance on the
T5, we believe it unwise for the discipline to continue using publication in the T5 as a measure of
research achievement and as a predictor of future scholarly potential. The need for change is
made ever more apparent by the T5’s inadequacy as a predictor of individual article quality, much
less the quality of a person. It also has an apparent gender tilt.”
• Akerlof (2018) criticizes the practice of relying on external rankings rather than individual reading
of papers. The appropriate solution to the problem will require a significant shift from the current
publications-based system of deciding tenure, to a system that emphasizes departmental peerreview of a candidate’s work. Such a system would give serious consideration to unpublished
working papers and the quality and integrity of a scholar’s work. By closely reading published and
unpublished papers rather than counting placements of publications, departments would signal
that they both acknowledge and adequately account for the greater risk associated with serious
scholars working at the frontiers of the discipline.
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“Economics is an outlier”
The economics profession includes disproportionately few women (and members of minority
groups)
Little progress (share of female economists) in the last decades is in contrast to the increasing
presence of women in other math-intensive field and management (analyses on the US)
Key words: ‘lethargic trends’, ‘relative absence of women’, ‘little or no progress’
Interestingly, this is also acknowledged by Ceci et al. (2014: 76-77) in their detailed analyses
and research synthesis on all fields (focused on the US):
• “The overall state of academia is largely one of gender neutrality … no significant sex differences in
promotion to tenure and full professor”
• “Although in the past, gender discrimination was an important cause of women’s underrepresentation
in scientific academic careers, this claim … has ceased being a valid cause of women’s
underrepresentation in math-intensive fields”

But:
• “Economics is an outlier … with persistent sex gap in promotions that cannot be readily explained by
productivity differences” (p. 116)
• “… largely gender neutrality – with some notable exceptions that should be of interest to members of
specific fields [i.e. economics]” (p. 77)
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Why economists should care about the underrepresentation of
women in the profession?
1. Fairness (equality of opportunities) for women and efficiency for society at large
(making the best use of women’s talent)
2. M and F economists have different views on economic outcomes and policies
3. Diversity matters for better decision making (‘collective intelligence’)
May, McGarvey & Whaples (2014): survey of 143 AEA members (with PhD from US universities).
They find that male and female economists have different views on important policy issues,
including minimum wage, health insurance, government regulation of economic activity (even after
controlling for vintage of PhD and type of employment).
May, McGarvey, Kucera (2018): email survey of 1,058 economists working for universities in 18 EU
countries. The survey questions are classified into 5 groups, designed to ascertain the respondents
view (agreement vs disagreement) about different type of issues:
1.
2.
3.
4.
5.

Adhere to core principles and economic methodology
Favour market solutions over government interventions
Favour limiting government spending, some redistribution, moderate inflation, ECB policy, deficit and debt
limits (i.e. the European Union current policies)
Favour increased environmental protection
Regards labour market opportunities as unequal (i.e. governments should do more)
27

Men and Women in economics have different opinions
Source: May, McGarvey Kucera (2018, tab. 2)

Scaled responses: 1= strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree
Gender differences in predicted mean views of EU economists
Core principles in economics & economic methodoogy
Market solutions vs govenment interventions
Government spending, taxes, redistribution
Environmental protection
Equal opportunity in society, gender equality in higher education
1,00

2,00

F

3,00

4,00

5,00

M
28

Only men count (even in comics). Are they economists?
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