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THE ELSEVIER FOUNDATION
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Elsevier Gender Working Group
©

» Gender diversity for journal editorial boards, '*\

speakers/panelists at Elsevier conferences, and

award selection committees
» Address issues of implicit bias in peer review

» Enhanced editorial policies and guidance to authors

on reporting about sex & gender in research

» Promote studies on i) sex & gender in research and
i) diversity in STEM

» Apply analytics to gender issues
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National Institutes of Health addresses the
science of diversity

Hannah A, Valantine™* and Francis S. Collins®
“Chief Officer far Scentific Workforce Dwersity, US Natiane! Institutes of Heaith, Bethesda. MD 20814, and “Dvrector, US Natono! mstitutes

of Hewith, fethesda, MD 20814

“...solid body of evidence to understand the impacts of diversity...”
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Despite longstanding effarts, diversifying the
biomedical research workforce remains an
clusive goal, and large sectors of the US

population remaln underrep d. These

Fxisting evidence suggests that enhancing
andd sustaning devensity veguires an intogrster
st of imerventions that —much like the tak o
biomedical research itsdf—nebies on a reasoned,

sectars include several raciallethnic groups;
cconomically disadvantaged individuals:
people with disshilities; and women. Certain
racial/ethnic groups are represented only
minimally in biomedical research: of the
nation’s scientific research faculty positions,
A% are African Americans, 4% are Hispanic,
0.2% are Native American, and 0,1% are
Hawaiian/Pacific Istander (1), There has

evidence-hased approach that Is rooted i the
saentific method. Herein, we identify the need
for scientific approaches that address four
crosscutting dvenity challengess (¢) research 1o
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Proc. Natl Acad SCI 112(40) 12240 12242

“NSF will continue to advance equity through data-driven decision-making.”

Chailenge 1: Among Scientists, What is
the impact of Diversity on the Quality
and Outputs of Research?

W lteruture base outside blomedicine indid
ates it diversity has a varwty of besfical
effects, but Wise-sessaretr-iiideded to sap
port or refute evidence that diversity among
sclentists enhances quality and outputs of
the research itself. Many research scholars
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Including soclodogy. psychology, economics,
education, team science, leadership, carcer
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Information Analytics Expertise

Research Intelligence

Custom and Analytical Reports from Elsevier

Analytical Services provides accurate, unbiased analysis on research
performance by combining high quality data sources with technical and
research metrics expertise accrued over Elsevier's 130 years in academic
publishing.

Our analytics team is experienced in serving policy makers, funders, and
academic and corporate research institutions around the world. Our offerings
range from simple, targeted reports to comprehensive multidimensional
studies, as well as data delivery and web integration services to meet your
research management needs.
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Comparator Selection

* Global coverage

e Countries/regions with high
research output

e Each with at least one comparable comparator
* Applicability of our gender disambiguation methodology
e At least two countries from each major region

e A practical limit in a single report given our analyses
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landscape through
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Proportion and Number of Researchers by Gender

M Women = Men

FROFORTION OF WOMEMN AMD MEMN

Australia  1996-2000 eN-Ew

2011-2015 QeELhly

France 1996-2000 E1EU

2011-2015

20%

Mexico 1006-2000 R-Kikr] Ll 3% 66%

2011-2015 [ELEAL 55,042 I8 2%
Chile 1006-2000 RERiEN] 6,024 33% ET%

Zources: Scopus, Genderize, NamSor, and Wikipedio

Purple represents “women”
and green “men”

Researchers = Authors who
have published articles,
reviews, and conference
proceedings indexed in Scopus

Proportion of women among
researchers and inventors is
Increasing

The proportion of women
among researchers in Canada is
42%, a 10% increase between
the two time periods

Gender in the Global Research Landscape
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Distribution of Canada Researchers Scholarly Output
by subject area for each gender, 2011-2015

&
* 24% of women authors’ {;f S gﬁf y{?“'
scholarly output was in a«*“’Mfy y £ fﬁ?y f ’
& Ay
journals in the Medicine s%f“ﬁ{;?ﬁ%ﬁﬁ%%‘f e éﬁ*‘%‘if
category, compared to »
16%OfmenaUthorS a'hsl412463 73 2 3 3 &4 -2:3°%F & 42X D 0
Women (3} I W |

17109 5 5§ 5 4 43 Y ¥ 323 2-X-271 2 0

* By contrast, 8% of men

United

authors’ scholarly e S o
OUtpUt Was pUinShed in WM(%)UIOT 5 6 4. 404 3 3 3.3 3 272 2::3 2 0|
. . Men (%) I H WaEm |
journals belonging to
the Engineering subject | o ?
category compared to | ————]

@ i Men(%) TSI TR B EEEE | E

4% of women authors

Gender in the Global Research Landscape
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Proportion and Number of Canada Researchers

by gender and subject area

= M:"merl ‘f eaf @‘b o Ji; Q@{ﬂ &@ @P‘%ﬁ@ afp
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&, & &
& 5 & S S
Crnads s s — —— -—
9 144 ‘ 190 a : :" & g

* Lower proportion of women among
researchers for most comparators:

o Computer Science (23%)
Engineering (22%)
Mathematics (20%)

Physics & Astronomy (22%)
Materials Science (23%)

O O O O

* Majority of researchers are wofen in:

o Nursing (62%)
o Psychology (60%)

&
& & g P »i%i@?% P

Vaay “‘sj}a@%f@’éﬁf

i "y
L - -

c‘-lo__‘ -

* Fields in which women comprise half of
researchers:

o Social Sciences (50%)
o Health Professions (50%)

A Gender in the Global Research Landscape
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B Women = Men
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Scholarly Output

Per Researchers
by gender and comparator

* Men publish slightly
more papers on average
than women

* Women see a small
decline in average
number of papers per
researcher over time,
whereas men see a
small increase

Gender in the Global Research Landscape
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Citation Impact
by gender and comparator

e Canada shows slightly

higher FWCI values for
men researchers than for
women researchers

In the UK and EU, the
FWCI is about equal for
men and women, higher
for women in the US.
Brazil, Portugal, Mexico,
and Chile all show slightly
higher FWCI values for
men researchers than for
women researchers.

m Women m Men

v

FIELD-WEIGHTED CITATION IMPACT

1.14

114

128
1.29

EU28 1996-2000

2011-2015
United 1996-2000
States

2011-2015
United 1996-2000
Kingdom

2011-2015
Canada 1996-2000

2011-2015
Australia  1996-2000

2011-2015

France 1996-2000

2011-2015

World average (= 1.00)

pPr =

Brazil 1996-2000
2011-2015
Japan 1996-2000
2011-2015
Denmark  1996-2000
2011-2015
Portugal  1996-2000
2011-2015
Mexico  1996-2000
2011-2015
Chile 1996-2000

2011-2015
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Download Impact
by gender and comparator

FWDI values tend to be
slightly higher for women

than for men

No evidence that the
inequalities in the
representation of women
researchers across
countries and fields and in
their scholarly output
affect how their research
is read or built on by

others

B Women W Men

FIELD-WEIGHTED DO'WHNLOAD IMPACT

107
L.05

L4
103

L0l
0.99

112
1.08

Brazil 1906-2000
2011-2015
Japan 1906-2000
2011-2015
Denmark  1906-2000
2011-2015
Portugal 1906-2000
2011-2015
Mexico 1906-2000
2011-2015
Chile 1906-2000
2011-2015

L.12

LIl
L1%

105

L11
112

10.55
92

096
0,96

0.93

0.95

0.57
104

I

World auerage (= 1.00)
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B Women W Men

FROFORTION OF WOMEN AND MEN
(AMOMNG MAMED GEMDERED INVEMNTORS)

v

Proportion and Number

of Inventors
by gender and comparator

 Amongst inventors, women are
generally under-represented

* 13% of women among inventors
in 2011-2015, up from 11%

* The number of women named
on patent applications is nearly
3X as high in 2011-2015

* For all reported comparators,
there is an improvement in
gender balance between the
analyzed periods.

EUZ2E 1996-2000 LN 240,250 9% 91%
2011-2015 [N 12% E2%
United 1996-2000 [EEEGE 271,624 R, TR
States
2011-2015 [RURAL CEEMAEN  14% Be%
United 1996-2000 [ERL 10% 0%
Kingdom
2011-2015 [ERE 12% E2%
T T P
:E-nndl 1996-2000 [ 11% 89%
|
| 2011-2015 13% ET%
e B IR
12% E£&8%
129% EE%
4 14% E6%
2011-2015 [RENRLS 21727 IV, R E
Brail 1992000 1% 5%
220 PR s o
Japan 1996-2000 [ 93%
2011-2015  [ELN: 97%
Denmark 1996-2000 [N BE%
2011-2015 [EUSL BT%
Portugal  1996-2000 [BL B4%
2011-2015  [EE 74%
Mexico 9% 91%
z011-2015  [EEDD PEELN  13% B2%
coie 1906200 1 5o
2011-2015 [ IRCEN  19% E1%

pPr =
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B Women = Men

EUZE 1996-2000

2011-2015

PROFPORTION OF PATENT APPLICATIONS
[AMOMNG NAMED GEMDERED INVEMTORS)

United 1906-2000 BelE

2011-2015

United 1996-2000 pgeRkk

13%
19%

19%

3% 7

15%

8
st
®

‘Canada 1996-2000

2011-2015 EEI

2011-2015

France 1906-2000 R

2011-2015

Brazil 1996-2000

2011-2015

Japan 1996-2000

2011-2015 gELR

Denmark  1995-2000 §-EE

2011-2015

Portugal  1996-2000

2011-2015 gl

Mexico 1996-2000

2011-2015 g

Chile 1906-2000 &

2011-2015

15%
16%

18%

14%
I

1%

43%

1%

BE%

B59%

B4

8%

B9

B&%

0%

93%

T9%

57%

T9%

D= '

Proportion of Patent
Applications

by gender and comparator

* For Canada, the percentage of patent
applications that include at least one woman

among inventors increased from 17% to 20% in

2011-2015 (globally 19% to 28%)

e Higher proportion than the EU, UK, Australia,
Brazil, Japan, Denmark, Mexico, Chile

* Observe an increase for all comparator
countries and regions

* For most, the share of patents with at least one

woman named among the inventors is about
twice as high as the share of women among
inventors, reflecting the high prolificacy of
women in terms of patent applications

‘ Gender in the Global Research Landscape
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Gender and research

* leadership, collaboration, .
interdisciplinarity,
and mobility
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Leadership

First & corresponding authorship
Engineering (2011-2015)

* Women researchers
significantly outnumbered by
men in engineering

* When men appear as authors
in Engineering papers, they are
more likely to take the first or
corresponding author position

* |n Canada, women are first or
corresponding author on 15%
fewer papers than men

m Women m Men

LEAD SCHOLARLY OUTPUT AS A SHARE OF TOTAL SCHOLARLY QUTPUT
IM ENGINEERING (2011—2015)
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B Women = Men

SCHOLARLY QUTPUT RESULTING FROM ACADEMIC-CORFORATE
COLLABORATION A5 A SHARE OF TOTAL SCHOLARLY DUTFUT

EU28

24753
1006-2000

57,071 3%

2012005 S 3%
111,002 4%

59,827
2011-2015 -

112,432 5%

United Kingdom

6,135
1096.2000 4%
16,188 4%

3,520
20112015 4%
28,433 5%

4,2
20112015 3%
9,141 3%

S 5%
%

Brazil
o
1906-2000 -

2011-2015 m 1%
2952 |

e e I 1

2011-2015 6

1,619 %

Mexico

2
1906-2000 1%
2%

2011-2015 m 1%

=

Chile
1906-2000 1%

2011-2015 m %

o7 2%

Academic-Corporate
Collaboration

US has relatively medium shares of
papers reflecting academic-
corporate collaboration for both
men and women (US has high
shares)

The proportion of scholarly output
resulting from academic-corporate
collaboration is slightly lower for
women than men

For most comparators, the
proportion of cross-sector
collaboration increases between
periods for both men and women.
For Canada, it remains similar for
both genders

A Gender in the Global Research Landscape
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Interdisciplinary

Research

* The proportion of output that
belongs to the top 10%
interdisciplinary output is 8% for
women and 7% for men

« Women tend to have the same or
a slightly higher share than men
of interdisciplinary research
across all comparators

* Highly interdisciplinary research
represents a slightly larger share
of women’s scholarly output than
of men’s

* For most, the proportion
decreases for women and,,
increases for men between over
time though

V

B Women W Men

TOP 10% INTERDISCIPLIMARY SCHOLARLY QUTPUT
AS A SHARE OF TOTAL SCHOLARLY QUTPUT

ELZE

68,285
1996-2000

o
£

¥
*

9,63
2011-2015 159,635

C R

o |
]
)
o

United States
013
1996-2000 49,01 8%
99 981 7%
104,210 8%
2011-2015

United Kingdom
12,948

712

1996-2000

i
L]
*» 8
*

p
2011-2015
47,208 8%
e e e s 1
1 1
y Canad 1
! w |
1 1996-2000
1
1 1
1 14,123 8% I
| 2011-2015 = 1
1 1
S ————-
Australia
o
1996-2000
7%
so110s
France
11,845
1996-2000 9%
19,783 8%
059
2011-2015 180

m;é'

-
]

Brazil

2,681 10%
1996-2000

g‘

18,276 10%
22,070

2011-2015

Japan
3
1996-2000 11,73 10%
17,126 9%
2011-2015
43,517 8%
Denmark
1,546 10%
1996-2000
o
2011-2015
Portugal
m
1996-2000
5,488
20112015 10%
7,387 10%
Mexico
o
1996-2000
62
20112015 10%
Chile
397
1996-2000 1o%
671 8%
229
20112015 7%

2,278 &%

|
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B Women B Men

oLy U KERTI T TERTION CoLoRTIN International

- Collaboration
2011-2015 ﬂ‘% 2011-2015 SoEL 1%
o S * (Canada has relatively low shares
- of papers reflecting international
S I o collaboration for both women
20112015 IR % 34,888 7
T = - and men (opposite of the US)
United Kingdom Drenmark
1996-2000 ﬂ“is% 1996-2000 _31% 195 b SChOIarly Output reerCting
e b international collaboration
increased for all comparators as a
Portugal .
ro96.2000 | proportion of total scholarly
EZI -
EXI output
.

* For all, women’s scholarly output
is less likely to result from
international collaboration than

B

’
e men’s
rone. 20 | EE >+

aon1201s AT %

20,571 sa% A Gender in the Global Research Landscape
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International Mobility of Women for Canada
Canada

176,718 ACTIVE RESEARCHERS
Of whom women: 319

FWCI: 1.93
» < > >
Inflow Transitory Outflow
Researchers: 1196 Researchers: 49% Researchers: 13%%
Of whom women: 28% Of whom women: 28% Of whom women: 26%
Relative Productivity: i 0.89 Relative Productivity: m 1.28 Relative Productivity: = 0.92
Relative Seniority: =@ 1.14 Relative Seniority: = 1.07 Relative Seniority: = 1.11
PWCl: m 1.96 FWCl: m 2.02 FWCl: m 1.73
-4

Non-migratory

Researchers: 28%

Of whom women: 41%
Relative Productivity: m 0.42
Relative Seniority: = 0.77
FWCI: m 1.46

Relative Productivity, Relative Seniority, and FWCI: W =050 m 0.50-0.75 0.75-125 wm 1.25-175 m =175
* The proportion of women researchers classified as migratory is lower than the share
of active women researchers overall whereas the share of non-migratory women
researchers is higher than the share of women researchers overall.

* This data indicate that women researchers in Canada may be less internationally
mobile than men researchers. g

* The highest impact research for women comes from the transitory group. Impact is
lowest for the non-migratory researchers.
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Key Takeaways

The proportion of women researchers in Canada is 42% overall.

Women tend to specialize in the life and health sciences; men tend to
specialize in the physical sciences.

Women tend to publish slightly fewer papers than men on average;
however, women’s citation and download impact are similar to men’s.

Proportion of women among inventors is 13%, 20% of patent applications
list a woman among their inventors.

8% of women’s scholarly output belongs to the top 10% interdisciplinary
papers, slightly more than men.

Women seem to collaborate across the academic and corporate sectors on
papers at a slightly lower rate than men.

Women seem to cpllaboraf’é internationally less than men; women also
appear to be less internationally mobile than men.

‘ Gender in the Global Research Landscape



Report Team

Empowering Knowledge



. - S
ELSEVIER .l |

Global Advisers and Subject Experts

United States

Gendered ||} %" .

t nnovations s =4 ! o
¢34 HARVARD Sl REED COLLEGE %ﬁ

8| UNIVERSITY

EU
= b ) - .
= Fraunhofer GenPOR 3
IAO | 1
b =
WIPO
Joint Research Centre i b
oRaANIZATION | o e
Asia Pacific
"| Australian
(Q o National
Japan Science and Technology Agency eaEa University
GENDER INSTITUTE

‘ Gender in the Global Research Landscape



ELSEVIER - L
B

Expert Interviews

INTERVIEW

INTERVIEW
W
Y
whe
-
_“,12.‘..;“
Miyoko O. Watanabe Stirll
Deputy Executive Director, Office for Diversity and Inclusion, Ja mes tl rin g
Provast, Imperial College, United Kingdom

Japan Science and Technology Agency (JST), Japan

INTERVIEW INTERVIEW

Londa Schiebinger
The John L. Hinds Professor of History of Science and Director, Gendered [nnovations in Science,
Health & Medicine, Engineering, and Environment, Stanford University, United States
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Analytical Services Product Manager Research Intelligence, Elsevier
Analyst, Author

Stacey Tobin
Writer and Editor, The Tobin Touch, Inc.
Author
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Report and Other Materials

 Download the Report & Infographic

- https://www.elsevier.com/research-intelligence/resource-
library/gender-report/ nocache — Full Report

Gender in the
Global Researc
Landscapé

- https://www.elsevier.com/research-
intelligence/campaigns/gender-17 — Infographics

e Access the report’s Data

- https://data.mendeley.com/datasets/bb3cjfem2w/draft?a=
142e523e-4b73-4829-99a8-ebb5c526¢103 — on the
Mendeley Data platform

* Access the report’s References

- https://www.mendeley.com/community/gender-in-the-
global-research-landscape/ — a public Mendeley Group,
community resource for anyone to join and contribute

e Gender & Research Resource Center

- https://www.elsevier.com/connect/gender-and-science-
resource-center — Dynamic resource with information
‘about gender and women in STEM activities, initiatives,
and programs

‘ Gender in the Global Research Landscape
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Women'’s and Gender Studies Research Network (WGSRN)

*Coming Soon* to SSRN « Launching with 4,000 working
papers
* 16 Sub-areas:
KNOWLEDGE [ - Gender in the Global Research
Is YOUR STRENGTH Landscape
- Feminist Methodology and Research
- Feminist Theory and Philosophy
m - Sexuality and Gender Studies
- Gender and Social Protection
 Freely accessible - Women, History and Culture
repository of abstracts and - Women and International Relations
- Women and Psychology
- Women and Work

Women's and ender Studies

pre-print full-text papers
A community where

researchers can shape the _ _
thinking in their fields - Media, Gender and ldentity

- Sexual and Gender Based Violence

- Women and Law

- Women and Health

- Gender, Politics and Justice

- Gender, Arts, Literature and Music
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