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Making gender diversity work for scientific
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Gender diversity has the potential to drive scientific discovery and innovation. Here, we distinguish three approaches to gender
diversity: diversity in research teams, diversity in research methods and diversity in research questions. While gender diversity
is commonly understood to refer only to the gender composition of research teams, fully realizing the potential of diversity for
science and innovation also requires attention to the methods employed and questions raised in scientific knowledge-making.
We provide a framework for understanding the best ways to support the three approaches to gender diversity across four inter-
dependent domains — from research teams to the broader disciplines in which they are embedded to research organizations

and ul

ately to the different societies that shape them through specific gender norms and policies. Our analysis demon-

strates that realizing the benefits of diversity for science requires careful management of these four interdependent domains.
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Three types of
gender diversity

Questions

Teams

Methods

Questions

Gender composition of research teams

Integration of GSA into research design

Changes in research questions and priorities

Evaluation

Assess the numbers of citations, publications,
patents, and so on

Analyse the proportion and quality of GSA in
funding proposals and publications

Map large-scale patterns in the topics
addressed and questions raised in research

Future
research

How does team diversity contribute
to the social impact of research?

What is the value of GSA to society in terms
of human well-being and economic impact?

Will increasing the numbers of women change
research questions, or will changing questions
increase the numbers of women in research?

Fig. 1| Three approaches to gender diversity. Each approach to diversity — diversity in research teams, diversity in research methods and diversity in
research questions — has a distinct focus, modes of evaluation and opportunities for future research. The double-ended arrows indicate that these three
approaches mutually influence one another; improvements in one likely lead to improvements in the others.
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Gender-diverse teams produce more novel and higher-impact

scientific ideas

Yang Yang*, Tanya Y. Tian®, Teresa K. Woodruffi®, Benjamin F. Jones®®, and Brian Uzzi*"
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Science’s changing demographics raise new questions about research team diversity
and research outcomes. We study mixed-gender research teams, examining 6.6 million
papers published across the medical sciences since 2000 and establishing several core
findings. First, the fraction of publications by mixed-gender teams has grown rapidly,
yet mixed-gender teams continue to be underrepresented compared to the expectations
of a null model. Second, despite their underrepresentation, the publications of mixed-
gender teams are substantially more novel and impactful than the publications of same-
gender teams of equivalent size. Third, the greater the gender balance on a team, the
better the team scores on these performance measures. Fourth, these patterns generalize
across medical subfields. Finally, the novelty and impact advantages seen with mixed-
gender teams persist when considering numerous controls and potential related features,
including fixed effects for the individual researchers, team structures, and network
positioning, suggesting that a team’s gender balance is an underrecognized yet powerful
correlate of novel and impactful scientific discoveries.

Significance

Science teams made up of men
and women produce papers that
are more novel and highly cited
than those of all-men or
all-women teams. These
performance advantages increase
the greater the teamn's gender
balance and appear nearly
universal. On average, they hold
for small and large teams, the 45
subfields of medicine, and
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How diversity contributes to
academic research teams
performance

Petra De Saa-Pérez', Nieves L. Diaz-Diaz?,
Inmaculada Aguiar-Diaz’ and
José Luis Ballesteros-Rodriguez’

The objective of this paper is to analyse how the job-related diversity in academic research
teams influences their scientific performance. To achieve that objective, an empirical study
of a university’s research teams was carried out during the years 2006-2009. The results
reflect a non-significant effect of functional diversity on research teams’ performance,
whereas status diversity affects in a positive and significant way. However, educational
diversity has a significant negative impact when a certain threshold is exceeded. The effect
of institutional diversity presents an inverted U-shaped relation with the number of pub-
lished articles by the research teams. The results reveal that the relationship between
diversity and research performance may not be a simple and direct one because its effect
could depend on the organisational context and the type of diversity attributes.
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Published trials:

8 of 45 pharmacological
trials on COVID report sex
disaggregated results.

Brady, EM, Nielsen, MW, Andersen, JP, Oertelt-Prigione, S. (forthcoming) 'Lack of consideration of sex and gender in

COVID-19 clinical studies’. Nature Communications.
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Diversifying history: A large-scale analysis of
changes in researcher demographics and
scholarly agendas

Stephan Risi", Mathias W. Nielsen®, Emma Kerr >, Emer Brady =*, Lanu Kim?,
Daniel A. McFarland®, Dan Jurafsky®, James Zou®, Londa Schiebinger” *

Abstract

Background

Methods

We foc n author gender in diachro nalysis of history dissertations from 1980 (when
online data is first able) to 2015 and a select set of eral history journals from 1950 to
ork visualizations to map developments in
nd men have contributed to

Results

Our summary snapshot of agc te inh women and men for the period 1
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body history, family
2r and
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JSTOR:10,367 full-text articles (1951 to
2014) from a set of core History journals
published in the US: American Historical
Review, Journal of American History, Journal
of Modern History, Journal of Social History,
etc.

ProQuest: 21,548 history dissertation
abstracts written in the US between 1980
(when dissertations are first digitized) and
2015.
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One and a half million medical papers
reveal a link between author gender and
attention to gender and sex analysis

Mathias Wullum Nielsen B Jens Peter Andersen, Londa Schiebinger & Jesper W. Schneider

; GSA

Fig. 2 | Plot of estimated marginal means. The estimated marginal means
for f_first, f_last and fw in models 1, 2 and 3 are shown. Error bars represent
95% Cl (for estimate specifications, see Supplementary Table 5). The plots
visualize the participation of women (relative to men) as first authors, last
authors and overall representation in the byline for studies that do and

do not involve GSA. The figure shows that women's estimated share of
authorships is higher in GSA studies than in non-GSA studies for all three
author variables.
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Factors affecting sex-related reporting in medical resear
a cross-disciplinary bibliometric analysis

Cassidy R Sugimoto, Yong-Yeol Ahn, Elise Smith, Benoit Macaluso, Vincent Lariviére

Summary

Background Clinical and preclinical studies have shown that there are sex-based differences at the genetic, cellular,
biochemical, and physiological levels. Despite this, numerous studies have shown poor levels of inclusion of female
populations into medical research. These disparities in sex inclusion in research are further complicated by the
absence of sufficient reporting and analysis by sex of study populations. Disparities in the inclusion of the sexes in
medical research substantially reduce the utility of the results of such research for the entire population. The
absence of sex-related reporting are problematical for the translation of research from the preclinical to clinical and
applied health settings. Large-scale studies are needed to identify the extent of sex-related reporting and where
disparities are more prevalent. In addition, while several studies have shown the dearth of female researchers in
science, few have evaluated whether a scarcity of women in science might be related to disparities in sex inclusion
and reporting. We aimed to do a cross-disciplinary analysis of the degree of sex-related reporting across the health
sciences—from biomedical, to clinical, and public health research—and the role of author gender in sex-related
reporting.
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Who do we invent for? Patents by women focus more
on women’s health, but few women get to invent A

Rembrand Koning'*, Sampsa Samila?, John-Paul Ferguson®

Patents Research articles

== Between and within research areas
Within research areas
Women engage in less commercial patenting and invention than do men, which may affect what is
invented. Using text analysis of all U.S. biomedical patents filed from 1976 through 2010, we found that
patents with all-female inventor teams are 35% more likely than all-male teams to focus on women's
health. This effect holds over decades and across research areas. We also found that female researchers
are more likely to discover female-focused ideas. These findings suggest that the inventor gender gap is
partially responsible for thousands of missing female-focused inventions since 1976. More generally, our
findings suggest that who benefits from innovation depends on who gets to invent.

A Inventions from male-majority teams B Inventions from female-majority teams
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Fig. 2. Percentage of U.S. biomedical patents that are male-focused and female-focused broken out
by the gender composition of the inventor team. (A) The percentages for patents with majority-male
teams (>50% men). (B) The percentages for patents with majority-female teams (=50% women).
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A framework for sex, gender, and
diversity analysis in research

Funding agencies have ample room to improve their policies

By Lilian Hunt', Mathias Wullum Nielsen?,

Londa Schiebinger3*
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