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The Academy of Science of South Africa (ASSAf) was inaugurated in May 1996. It was
formedinresponse to the need for an Academy of Science consonant with the dawn
of democracy in South Africa: activist in its mission of using science and scholarship
for the benefit of society, with a mandate encompassing all scholarly disciplines that
use an open-minded and evidence-based approach to build knowledge. ASSAf
thus adopted in its name the term ‘science’ in the singular as reflecting a common
way of enquiring rather than an aggregation of different disciplines. Its Members are
elected on the basis of a combination of two principal criteria, academic excellence
and significant contributions to society.

The Parliament of South Africa passed the Academy of Science of South Africa
Act (Act 67 of 2001), which came into force on 15 May 2002. This made ASSAf the
only academy of science in South Africa officially recognised by government and
representing the country in the international community of science academies and
elsewhere.

LASSAF TaIANAS




—

L
SCIENCE
I RESEARCH
HEALTH

the interacademy partnership

Women for Science:
Inclusion and Participation in
Academies of Science

A Survey of

the Members of |AP:

The Global Network of Science
Academies







WOMEN FOR SCIENCE:

Table of Contents

List of Tables 4
List of Figures 5
Acronyms and Abbreviations 6
Message from the ASSAf President 8
Foreword 10
Acknowledgements 14
Executive Summary 18
1 Intfroduction 24
2  Global Overview of Women's Participation in Science 25
3  Survey Methodology 31
4 Results 36

4.1 Academy Membership 36

4.2 Academy Membership by Broad Discipline 43

4.3 Academy Governance 49

4.4 Other Academy Activities 55
5  Progress towards Inclusivenesse 65
6 Concluding Comments 70
7  Recommendations 73
Appendices 74
Appendix 1: IANAS — Survey of Women in the Academies of the Americas 75
Appendix 2: Questionnaire — ASSAf Survey 91

Appendix 3: Academic Membership by Broad Discipline 98




A Survey of the Members of IAP: The Global Network of Science Academies

List of Tables

Table 1 Shares (%) of women researchers, by country 28
Table 2 The 69 national science academies that participated in the

two surveys 32
Table 3 Survey response rates — Survey responses versus number of |IAP

national academy members, by world region 36
Table 4 Women as percentage of members of national science

academies, by individual academy (N=63) 37
Table 5 Women as percentage of members of global science

academies, by individual academy 40
Table 6 Women as percentage of members of national science

academies, by IAP world region 4]
Table 7 Descriptive statistics for women as percentage of members of

national science academies, by broad discipline group 45
Table 8 Women as percentage of members of national science

academies, by broad discipline group 46
Table 9 Women as percentage of members of three global science

academies, by broad discipline group 48
Table 10 Women as percentage of TWAS membership, by IAP region 49
Table 11 Women as percentage of members serving on the governing

body, by national academy 50
Table 12 Women as percentage of members serving on the governing

body of three global academies 54
Table 13 Documents that mention the need for increased participation

by women in the national academy’s activities 56
Table 14 Details about programmes on women in science 60
Table 15 Surveyed national academies that present a “Women in

Science” award, and how often the award is presented 64
Table 16 Extent of agreement with statements about the participation of

women in the national academy’s activities 66

Table 17 Actions advocated in the IAC report of 2006 69




WOMEN FOR SCIENCE:

List of Figures

Figure 1 Women as a share of researchers 26
Figure 2 Women as percentage of members of national science

academies, by individual academy 40
Figure 3 Relationship between the share of women researchers in a

country and the share of women members of the national

science academy in that country (N=45) 42
Figure 4 Women as percentage of members of national science

academies, expressed as mean and median shares

respectively, by broad discipline group 44
Figure 5 Women as percentage of members of science academies in

nine broad disciplines, plotted against the total number of

members in each discipline across 61 academies 47
Figure 6 Women as percentage of members serving on the governing

body, by national academy type (averages reported) 54
Figure 7 Percentage of national academies with a woman president/

chair (currently or previously) by academy type 55
Figure 8 Existence of a gender policy or any document (strategy, policy,

founding document, etc.) that explicitly mentions the need for
increased participation by women in the academy’s

activities (N=68) 55
Figure 9 Initiatives supporting the participation of women in the national

academy’s activities 58
Figure 10 Percentage agreement with statements about the participation

of women in the national academy’s activities 67
Figure 11 Existence of a committee that addresses gender/diversity

issues or anyone advising the academy on gender/diversity
issues (N=51) 68




A Survey of the Members of IAP: The Global Network of Science Academies

Acronyms and Abbreviations

AAS
AASSA
AMC
ASSAf
ASTII
BAS

BIS
CREST
CSTD
CWSEM
DRC
Eurostat
FTE
GAB
GAB-Brazil
GenderInSITE
IAC
IAMP
IANAS
IAP

IAS

ICT
INSA
Lattes
NAS
NASAC
NEPAD
NIST
OECD
OWSD
RICYT

S&T

Australian Academy of Science

Association of Academies and Societies of Sciences in Asia
Academia Mexicana de Ciencias

Academy of Science of South Africa

African Science and Technology Indicators Initiative
Bangladesh Academy of Sciences

Department of Business Innovation and Skills, United Kingdom
Centre for Research on Evaluation, Science and Technology
UN Commission on Science and Technology for Development
Committee for Women in Science, Engineering and Medicine
Democratic Republic of the Congo

Statistical Office of the European Union

Full-fime equivalent

Gender Advisory Board of the UNCSTD

Brazilian Chapter of the Gender Advisory Board

Gender in Science, Innovation, Technology and Engineering
InterAcademy Council

InterAcademy Medical Panel

Infer-American Network of Academies of Science

The Global Network of Science Academies

Islamic World Academy of Sciences

Information and communications technology

Indian Nafional Science Academy

Directory of Research Groups, Brazil

National Academy of Sciences, USA

Network of African Science Academies

New Partnership for Africa’s Development

National Institute of Standards and Technology, USA
Organisation for Economic Co-operation and Development
Organisation for Women in Science for the Developing World
La Red de Indicadores de Ciencia y Tecnologia: lbero- and
Inter-American Network on Science and Technology
Indicators

Science and Technology




WOMEN FOR SCIENCE: ///
SNCE ‘ /

SAGE Science in Australia Gender Equity

SAHS Swiss Academy of Humanities and Social Sciences

SAMS Swiss Academy of Medical Sciences

SATW Swiss Academy of Engineering Sciences

SCJ Science Council of Japan

SCNAT Swiss Academy of Sciences

SPRU Science Policy Research Unit

STEM Science, Technology, Engineering and Mathematics

STEMM Science, Technology, Engineering, Mathematics and
Medicine

STI Science, Technology and Innovation

TWAS The World Academy of Sciences

TWOWS Third World Organisation for Women in Science (now OWSD)

uIs UNESCO Institute for Stafistics

UK United Kingdom

UN United Naftions

UNESCO United Nations Educational, Scientific and Cultural
Organisation

us United States

USA United States of America

WAAS World Academy of Art and Sciences

WIS Women for Science

WG Working group







WOMEN FOR SCIENCE: ///
SNCE ‘ /

Message from the ASSAf President

Academies of science play a critical dual role. They recognise scientific excellence
through election into their membership, eminent scientists in a nation; and mobilise
their members to provide objective evidence-based science advice on issues of
national, regional and global importance. For academies of science to successfully
fulfil theirmandate, the inclusion of both male and female membersin their operations
is of utmost importance.

This report presents the first comprehensive survey of academies of science globally
regarding women's representafion in membership, governance and academy
activities. The survey findings show that there continues to be low representation of
women in all areas stated above.

The findings of this report and its recommendations should be used as a guideline
for academies of science, globally, to develop strategies on increasing women's
participation in academy activities. It should also provide stimulus for action by IAP:
The Global Network of Science Academies* and its member academies to collect
and report gender-disaggregated data on an annual basis.

The collection, analysis and reporting of gender-disaggregated data allows
academies to introspect on their role as advocates for the increased participation
of girls and women, not only within themselves but also in a nation’s science system.
It also allows for increased discussions on the importance of applying the gender lens
in the conceptualisation and implementation of academy activities, with a specific
focus on their science advisory activities.

The Academy of Science of South Africa (ASSATf) is honoured to have participated in
the implementation of this global project. The Organisation for Women in Science for
the Developing World (OWSD), the Inter-American Network of Academies of Science
(IANAS), and the Network of African Science Academies (NASAC) are thanked for
partnering with the Academy in carrying out this task.

DoyaL eddy

Professor Daya Reddy
President: Academy of Science of South Africa (ASSAf)

* Over the past two decades, academies of science and medicine have aligned themselves info three major global networks
— IAP: The Global Network of Science Academies, the InterAcademy Council (IAC) and the InterAcademy Medical Panel
(IAMP) —in order to build on and amplify their individual strengths when facing pressing global issues. These three inter-related
organisations have now formed an umbrella organisation — the InterAcademy Partnership (IAP) — bringing together established
global networks of academies with the goal of maximising the confributions of science toward understanding and solving the
world’'s most challenging problems.
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For many years, IAP — The Global Network of Science Academies — has promoted
the role of women in science. Although great strides have been made in enrolling
more women in undergraduate courses, especially in the biological and chemical
sciences (success has been more limited in the areas of physics, mathematics and
engineering), there remains significant challenges in ensuring that the best women
scientists are able to have fulfilling careers with increasing levels of responsibility,
eventually taking up leadership and decision-making positions. All too often we resort
to metaphors such as the ‘glass ceiling’, ‘sticky floor’, or ‘leaky pipeline’, to describe
how fewer and fewer women are present at advanced career levels.

Foreword

As this report, Women for Science: Inclusion and Participation in Academies of
Science demonstrates, this situation is reflected in the membership of academies —
whereby members are elected based on their excellence in science.

IAP — The Global Network of Science Academies, is a network of 111 merit-based
science academies, and aims to enhance the role of science academies in society.
It seeks to do this by building the capacity of its member academies through the
organisation of events on critical science-based issues, as well as through its affiliated
regional networks of academies, and by forging partnerships with other scientific
institutions that share our values and vision. Indeed, at the time of releasing this
report, IAP is in a transition phase. We will be re-branded as ‘IAP for Science’ within
the InterAcademy Partnership, a new umbrella organisation that brings fogether IAP,
the InterAcademy Medical Panel (IAMP) and the InferAcademy Council (IAC).

A cenftral focus of IAP’s mission is fo reach out to society and participate in discussions
on critical global issues in which science plays a crucial role. In the 21 century, that
means virtually every major issue facing society, and very much includes the active
participation of women in science. We therefore are delighted to see the publication
of the results of a survey of our member academies undertaken over the past year:
Women for Science: Inclusion and Participation in Academies of Science.

We very much hope that the findings of this report and its recommendations will be
used as a guideline for academies to develop strategies on increasing women'’s
participation in their activities. We also hope that the recommendations will be heard,
read and acted upon. We encourage the report to be made available to prominent
decision-makers and the media across the globe, and to be presented to diplomats
and public officials during international conferences and summits, discussed at
conferences attended by national leaders, and translated into other languages to
increase its visibility and impact. By distributing this report to the broadest audience
possible, we expect that it will catalyse meaningful dialogue — and be converted into
meaningful actions — on the issue of women'’s representation in leadership positions
that continues to be of importance to society.
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Finally, we wish to thank the cooperative efforts of the IAP secretariat in Trieste,
Italy, the Academy of Science of South Africa and of course those IAP member
academies that have contributed data to the survey. Without these contributions,
the completion of this landmark report would not have been possible.

= e b it

Mohamed Hassan and Volker Ter Meulen
Co-chairs

IAP, The Global Network of Science Academies (IAP for Science of the
InferAcademy Partnership)
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Both surveys were supported by IAP: The
GlobalNetwork of Science Academiesand
enjoyed the support of the Organisation
for Women in Science for the Developing
World (OWSD) and the Network of African
Science Academies (NASAC).

Executive Summary

This report documents the results

of the first comprehensive survey

of member academies of IAP: The

Global Network of Science Acad-

emies to ascertain the inclusion and

participation of women scientfists. The

report incorporates the findings of

two related surveys, which focused

on the following aspects of women's participation in science academies:

e Academy membership and women’s participation in academy governance
structures.

e Disciplinary breakdown in academy membership.

* Involvement of women in other academy activities.

The Inter-American Network of Academies of Sciences (IANAS) took responsibility
for a survey of its 19 member academies of IAP (covering North America, Latin
America and the Caribbean), whereas the Academy of Science of South Africa
(ASSAf), conducted a survey of IAP member academies in the other world regions.
The combined surveys generated 72 useable questionnaires: 69 from the national
science academies and three from the global science academies. This corresponds
to aresponse rate of 63% for the national science academies.

* The average share of women members, across 69 national science academies,
was 12%.

At 30 from a total of 69 science academies, the share of women members was
either 10% or less.

* Thetwo national academies with the largest shares of women members are both
IANAS members: the Cuban Academy of Sciences (27%) and the Caribbean
Academy of Sciences (26%). The national science academies of Mexico,
Nicaragua, Peru, Uruguay and Honduras - all IANAS members — are among the
list of the top 10 academies with the largest shares of women members.

*  Women are ‘best’ represented in the social sciences, humanities and arts (16% of
all members in this discipline, across all science academies, are women), followed
by the biological sciences (15%) and the medical and health sciences (14%).
Women's representation as academy members is least in the mathematical
sciences (6%) and engineering sciences (5%).




A Survey of the Members of IAP: The Global Network of Science Academies

* Figures for the three global science academies — Islamic World Academy of
Sciences (IAS), the World Academy of Art and Science (WAAS) and The World
Academy of Sciences (TWAS) — show a similar picture: women are ‘best’
represented among academy members in the social sciences and humanities.

e The share of women serving on the academy governing body (20%) markedly
exceeded the share of women in the academy membership (12%).

e The average share of women on the governing body was lowest (17%) for the
subset of national academies admitting members in all disciplines (compared
to 20% for academies admitting members only in the natural/physical/pure
sciences).

e The National Academy of Sciences in the US (47%), together with two European
academies (in Switzerland and Sweden, both 47%), have the best representation
of women as members of the governing body. Outside Europe, three IANAS
members are also worth mentioning: Cuba (40%), Canada (38%) and Panama
(38%). Relatively high shares are also recorded for three other European
academies: the Netherlands (43%), the UK (40%) and Ireland (36%).

* Seventeen per cent of the 53 national academies surveyed by ASSAf reported
either their current or previous president/chair to be a woman. The percentage
of academies with a current/past female head was highest for academies that
admit members in all disciplines (19%).

* The ASSAfsurvey asked whether the academy had any document (e.g. strategy,
policy or founding document) that explicitly mentioned the need for increased
participation by women in the academy’s activities. A similar question was
asked in the IANAS survey, where the focus was on whether the academy had
a gender policy. Of the 68 academies that answered either question, 27 (40%)
responded in the affirmative.

* Thirteen (26%) out of 50 academies in the ASSAf survey said that they had a
programme(s) on “Women in Science”. The notion of *programme” was broadly
interpreted, although one could discern a focus on programmes and incentives
to atftract girls and young women to science careers, as well as how to ensure
their continued participation in the science enterprise.

* The IANAS survey asked the academies to elaborate on the nature of activities
that involve participation by women. Evidence-based panels and especially
committees were mentioned by 12 academies. With regard to women
chairing such committees, five academies stated that it was indeed the case
and so specified the committees concerned: geography and environment;
environment and health; women in science and education, social sciences;
and humanities awards committee 2013. These reflect interests and disciplines
that women are typically involved in. Women parficipate less in committees
and structures that involve the natural and applied sciences such as physics,
mathematics, engineering and related subjects according to the survey.

* Twelve (23%) out of 53 national academies in the ASSAS survey stated that they
host a “Women in Science” award.
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e Only 17% of academies in the ASSAf survey strongly agreed that they had
increased their numbers of women scientists in the nomination pool for
membership.

*  About two-thirds of respondents in the ASSAf survey agreed that their national
academy had made some progress in ferms of the promotion of more women
to decision-making levels (67%), the inclusion of more women in its panels and
committees (65%) and in the academy’s portrayal of science to the public
(65%).

e Just over half (52%) agreed that the number of women in the nomination pool
for prizes and awards had increased.

e For those national academies that also sponsor and evaluate research, the
gender implications of such activities seem to be largely neglected. Only
38% and 28% of academies, respectively, reported sensitivity to the gender
implications of their sponsored research and research evaluations.

* One of the key recommendations of the InterAcademy Council (IAC) report
(2006) was the call for a gender-balanced committee to address gender/
diversity issues, or at least someone to advise the academy on gender/diversity
issues. Thirty-one (or 61%) of 51 science academies in the ASSAf survey did not
have either of the above. A third of academies (33%; 17 academies) said that
they have an established infrastructure (i.e. a dedicated committee), while the
remainder (6%; three academies) relied on the input and guidance of individuals.

e The IANAS survey included an open question as to whether the academy
actively promotes women and gender issues in its structures, decision-making
and programmes. Five academies answered “no” to this question and three
failed to answer. One stated that although they were not actively promoting
women, they do not discriminate but welcome all members who are interested
in pursuing science, regardless of race or gender. Of the remaining eight
academies, the most common answers revolved around a number of internal
and external efforts. Increased participation of women in the board of directors
was mentioned several times as was the increasing participation in national
and international events through personal activity, and also support to publish
scientific papers. Supporting and nominating women for positions in larger
infernational organisations was also mentioned.

1) IAP member academies should annually collect, analyse and report gender-
disaggregated data on their respective membership and activities.

2) The IAP should publish gender-disaggregated data of its member academies in
its annual report.

3) The IAP annual report should report on the gender dimensions of IAP’s infernal
activities.

4) |IAP member academies should establish permanent organisational structures
that provide strategic direction and implement the academy’'s gender main-
stfreaming activities. Where applicable, it is advised that either a "Women or
Gender in Science, Technology and Innovation (STI) Committee” or a National
Chapter of OWSD be established. Such an entity will, among others:
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* Data Collection: Coordinate and advocate for the annual collection,
analysis and reporting of gender-disaggregated data by the academy
and within the nation’s STl system.

e Advisory Function: Provide strategic direction to the academy’s governing
council on targets and appropriate strategies for including more women in
the academy’'s membership, governance, and activities.

e Gender Equality: Ensure a gender analysis is included in the academy'’s
science adpvisory function and that measures are implemented to ensure
women's participation in the academy’s advisory activities.

e Partnerships: Promote and develop activities, programmes and projects
that seek to advocate for gender equality in STI.

e Partnerships: Engage in strategic partnerships in support of gender equality
and the academy’s gender mainstreaming activities.

¢ Research: Advocate for relevant research into women'’s parficipation in
science academies and in STl in general.

*  Policy Analysis: Propose strategies for policy analyses where gender is a key
variable, such as in issues related to establishing research agendas, health,
food, education, biodiversity, and development.
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In 2006, the InterAcademy Council (IAC) published a report titled, Women for
Science: An Advisory Report, aimed at providing information and recommendations
to academies of science on the importance of the full inclusion of women in science,
technology and innovation (STl) activities. Academies of science have a dual
mandate, to honour scientific excellence and provide evidence-based scientific
advice in support of policy development to their governments and stakeholders.
In order for this mandate to be fully realised, the recognition through academy
membership and participation of women scientists in academies’ science advisory
activities is important. One of the recommendations of the IAC report was the
importance of continually collecting gender-disaggregated data from science
academies, and reporting these data regularly.

1 Introduction

The present study aimed af undertaking the first comprehensive survey of IAP member
academies to ascertain the inclusion and participation of women scientists. The
survey comprised two parts. The first was a survey undertaken by the Inter-American
Network of Academies of Sciences (IANAS) in North America, Latin America and the
Caribbean (Appendix 1), and the second a survey that the Academy of Science
of South Africa (ASSAf) co-ordinated, and which studied IAP member academies
in other world regions. Both surveys were supported by IAP: The Global Network of
Science Academies and also enjoyed the support of the Organisation for Women
in Science for the Developing World (OWSD) and the Network of African Science
Academies (NASAC).

Before discussing the survey methodology (Section 3) and main results (Section 4), a
global overview of women's participation in science is given. The focus of this brief
discussion is on women's share of researchers worldwide.

2 Global Overview of Women’'s Participationin Science

A global and comparative perspective of the participation of women in science
is only as good as the quality and availability of gender-disaggregated data. The
online portal of the United Nations Educational, Scientific and Cultural Organisation
(UNESCO) Institute of Statistics (UIS, as of 17 December 2014) includes data,
specifically with regard to the share of women researchers per country, for 138 out
of 153 countries. The available figures — mostly reported as headcounts but also as
full-time equivalents (FTEs) — do not always reflect current figures, which hinders any
systematic comparison. Closer inspection shows that for 66% of the 138 countries,
the most recent reporting year falls within the period 2010 to 2012, whereas 20% of
countries have a reporting year between 2005 and 2009 and 14% a year between
1997 and 2004. Also, relatively “big” global players are included among the 15
countries not covered by the UIS as far as the percentage of women researchers is
concerned. These include Brazil, China and the United States of America (USA), as
well as other countries such as Australia, Benin, Canada, the Democratic Republic of
the Congo, Jamaica, Niger, Peru and the United Arab Emirates.
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These challenges aside, in 2012, UNESCO released a fact sheet on the representation
of women as researchers, based on available UIS figures at that point in time. The
fact sheet included, among others, a global map of women’s shares of researchers,
which has been reproduced as Figure 1.

@ 0%-30%
@ 30.1%-45%
@ +5.1%-55%
@ s5.10-70%
@ 70.1%-100%
O Data not available

Figure 1: Women as a share of researchers
Source: UIS (2012). Women in science. UIS fact sheet, December 2012, No 23.

At the time of publication of the UIS fact sheet, only two countries in the world
reported representation levels of women researchers that were significantly above
the 50/50 mark (gender parity) — Myanmar in South East Asia and Bolivia in South
America. In addition, only 25 countries (out of a total of 128) reported figures of
between 45% and 55%. This means that altogether 27 countries (or 21%) either closely
approached or exceeded the parity level, with 79% of countries falling just below
or significantly below the parity level. The three countries with the smallest shares of
women researchers were Ethiopia (7.6%, in 2010), Guinea (5.8%, in 2000) and Saudi
Arabia (1.4%, in 2009). The same report also reported regional averages for 2009,
based on then available data:

Latin America and the Caribbean: 45%
Oceania: 39%

Africa: 35%

Europe: 34%

Asia: 19%

For the purpose of the current report, the online portal of the UIS (http://data.uis.
unesco.org) wasrevisited (in June 2015) and data on the share of women researchers
downloaded for all countries listed. Given the limitations of the UIS data, other sources
were also consulted to extract data on the shares of women researchers. These
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include the Organisation for Economic Co-operation and Development (OECD -
stats.oecd.org), the European Commission (eurostat — ec.europa.eu/eurostat), the
Ibero- and Inter-American Network on Science and Technology Indicators (RICYT
— www.ricyt.org/comparatives), the African Science Technology and Innovation
Indicators (ASTIl) Initiative of NEPAD/African Union (www.astii.org), and the Directory
of Research Groups in Brazil (Laftes-cnpg - http://lattes.cnpqg.br/web/dgp/por-
lideranca-e-sexo). Table 1 reports the relevant figures.
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Relevant figures are available for 137 countries in Table 1. For only 32 of these
countries the share of women researchers exceeds 45%, which, depending on the
figure, is either above or just below the parity mark. For a further 48 countries the
corresponding figure is less than 30%. For the remainder of countries the shares of
women researchers range between 31% and 44%. This wide-ranging set of figures (atf
country level) needs to be taken into account when viewing the shares of women
members of science academies in the different countries.

The fact that information with regard to the shares of women researchers are “missing”
for some countries in Table 1 does not mean that those countries do not collect any
statistics about women's representation and participation in science. It could very
well be because of different definitions and methodologies used in the measurement
of a country’s scientific workforce. The USA is a good example. The National Science
Foundation reports gender-disaggregated figures but for categories of S&T workers
other than researchers, such as employed scientists and engineers (http://www.nsf.
govV/statistics/2015/nsf15311/tables.cfm). For instance, in 2013, women comprised
46% of all employed scientists and engineers in the USA.

3 Survey Methodology

The study was executed as two separate but related surveys. IANAS took responsibility
for a survey of its 19 member academies of IAP (covering North America, Latin
America and the Caribbean), whereas ASSAf, in South Africa, conducted a survey
of IAP member academies in the other world regions. The two questionnaires used
were not entirely identical but shared three common themes:

e Women's share of academy membership.

e  Women'’s participation in academy governance structures.

e Academy-specific documents and initiatives that support the participation of
women in the academy’s activities.

The IANAS survey ran from January to June 2014. A relevant questionnaire was
developed and forwarded to the presidents of the academies for completion. After
several reminders, 17 of the 19 academies responded and submitted questionnaires.
Most questionnaires were completed by the presidents, although academy staff
members and IANAS Women for Science Working Group focal points also assisted
when needed. Data analysis started in June 2014 and a first draft was presented
to the Women for Science meeting in Ottawa, Canada, in September 2014. On
the basis of the feedback received, additional data had to be requested from the
academies. The two non-responding academies were also given a second chance
to participate, which they did. The final report was sent to IANAS in May 2015, after
consolidating and integrating the feedback received from individual academies.

The survey that ASSAf coordinated ran from June to September 2014, although the
last completed response was only received in April 2015. An online questionnaire
(See Appendix 2) was designed in SurveyMonkey. The IAP assisted with the survey by
disseminating the call for participation among its respective member academies,
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togetherwiththe hyperlinkto accessand complete the questionnaire online. However,
16 academies preferred to complete the MS Word copies of the questionnaire which
they forwarded to the research team. These were then manually copied onto the
online system. Member academies of IANAS were not directly targeted in the ASSAf
survey although three IANAS members also submitted questionnaires (Brazil, Cuba
and Guatemala).

ASSAf received a total of 53 useable questionnaires — or 50, if the three IANAS
members that also participated in the other survey are excluded. In addition to
the 50 usable submissions from national science academies, three global science
academy members of IAP also submitted questionnaires.

Table 2 lists the 69 national academies that participated in either of the surveys.
These academies are arranged by country and classified in terms of the nine world
regions used by IAP. The three global academies (not reported in Table 2) are the
Islamic World Academy of Sciences (IAS), the World Academy of Art and Science
(WAAS) and The World Academy of Sciences (TWAS).

Table 2: The 69 national science academies that participated in the two surveys

Country Academy IAP world region
Albania Academy of Sciences of Albania South Eastern Europe
Argenting National Academy of Exact, Physical Latin America & the
9 and Natural Sciences Caribbean
Australia Australian Academy of Science SOUT.h East Asia & the
Pacific
Austria Austrian Academy of Sciences IESIEIT & NerEti
Europe
Bangladesh Bangladesh Academy of Sciences South Asia
.. National Academy of Sciences of Latin America & the
Bolivia . .
Bolivia Caribbean
Bosnia and Academy of Sciences and Arts of
. ; . South Eastern Europe
Herzegovina Bosnia and Herzegovina
Brazil Brazilion Academy of Sciences LO“T‘ Amenca & the
Caribbean
Cameroon Cameroon Academy of Sciences Africa
Canada Royal Society of Canada North America
Caribbean Caribbean Academy of Sciences LOT'D America & the
Caribbean
Chile Chilean Academy of Sciences LO“F‘ AISEE €. S
Caribbean
China Chinese Academy of Sciences SOUT.h East Asia & the
Pacific

Colombian Academy of Exact, Physical |Latin America & the

releimi2ie and Natural Sciences Caribbean
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Country Academy IAP world region
. National Academy of Sciences of Latin America & the
Costa Rica . .
Costa Rica Caribbean
Croatia E:TC;OTIOI’] Academy of Sciences and South Eastern Europe
Cuba Cuban Academy of Sciences LOT”T‘ America & the
Caribbean
. | Academy of Sciences of the Czech Central & Eastern
Czech Republic .
Republic Europe
Dominican Academy of Sciences of the Dominican | Latin America & the
Republic Republic Caribbean
E i Academy of Scientific Research and Affica
gyp Technology
Ethiopia Ethiopian Academy of Sciences Africa
Finland Finnish Academy of Science and Letters \EAL/J?(S)TS;” & Northem
Académie des Sciences - Institut de Western & Northern
France
France Europe
. Georgian National Academy of Middle East & Central
Georgia ; .
Sciences Asia
German National Academy of Sciences | Western & Northern
German Leopoldina Europe
4 Union of the German Academies of Western & Northern
Sciences and Humanities Europe
Ghana Ghana Academy of Arts and Sciences |Africa
Academy of Medical, Physical and Latin America & the
Guatemala . .
Natural Sciences Caribbean
National Academy of Sciences of Latin America & the
Honduras .
Honduras Caribbean
Hungary Hungarian Academy of Sciences cemiel & begiem
Europe
India Indian National Science Academy South Asia
Ireland Royal Irish Academy IWESIET) & INSTUIENT
Europe
Italy Accademia Nazionale dei Lincei Westemn & Northern
Europe
. . South East Asia & the
Japan Science Council of Japan .
Pacific
Kenya Kenya National Academy of Sciences | Africa
Latvia Latvian Academy of Sciences Sl & [Feriem
Europe
Malaysia Academy of Sciences Malaysia SOUT.h East Asia & the
Pacific
Mexico Academia Mexicana de Ciencias LOT'O AmSeal & e
Caribbean

i
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Country Academy IAP world region
Mongolia Mongolian Academy of Sciences SOUT.h ECEl £518 & e
Pacific

Montenegro :Ar?snfenegrm Academy of Sciences and South Eastern Europe
Morocco Hassan Il Academy of Science and Africq

Technology

Royal Netherlands Academy of Arts Western & Northern
Netherlands

and Sciences

Europe

New Zealand

Royal Society of New Zealand

South East Asia & the
Pacific

Nicaragua

Nicaraguan Academy of Sciences

Latin America & the

Caribbean
Nigeria Nigerian Academy of Science Africa
Pakistan Pakistan Academy of Sciences South Asia
. Palestine Academy for Science and Middle East & Central
Palestine .
Technology Asia
P National Academy of Sciences of Latin America & the
anama .
Panama Caribbean
Peru Academia Nacional de Ciencias LO“F‘ Aimisiieel & s
Caribbean
Poland Polish Academy of Sciences Cenfral & Eastern
Europe
Serbia Serbian Academy of Sciences and Arts |South Eastern Europe
. Slovenian Academy of Sciences and
Slovenia South Eastern Europe

Arts

South Africa

Academy of Science of South Africa

Africa

Real Academia de Ciencias Exactas,

Western & Northern

Spain Fisicas y Naturales Europe
Sri Lanka Ng’rlonol Academy of Sciences of South Asia
Sri Lanka
sudan Squnese National Academy of Affica
Sciences
The Royal Swedish Academy of Western & Northern
Sweden )
Sciences Europe
Swiss Academies of Arts and Sciences
Swiss Academy of Engineering Sciences
. Swiss Academy of Humanities and Western & Northern
Switzerland . .
Social Sciences Europe
Swiss Academy of Medical Sciences
Swiss Academy of Sciences
Tanzania Tanzania Academy of Sciences Africa
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Country Academy IAP world region

Turkey Turkish Academy of Sciences /'Z\Slgdle Hesi” & Ceiniirel

Uganda Uganda National Academy of Sciences | Africa

United Kingdom |The Royal Society \é\/es’rern & Netem

urope

United States US National Academy of Sciences North America

Uruaua National Academy of Sciences of Latin America & the
guay Uruguay Caribbean

Venezuela Venezuelan Academy of Physical, Latin America & the

Mathematical and Natural Sciences Caribbean

IANAS = “Latin America & the Caribbean” and “North America”.

Two more academies (the Academy of Sciences of Mozambique and the Koninklijke Viaamse
Academie van Belgié voor Wetenschappen en Kunsten in Belgium) also provided online submissions
in the ASSAf survey. However, the two academies are not included in the above table because of
incomplete responses.

The Swiss Academies of Arts and Sciences is the “umbrella” academy in Switzerland. Its four
constituencies (SATW, SAHS, SAMS and SCNAT) also completed and submitted individual surveys.
Thus, a total of 69 completed (valid) surveys were received but only 65 of these represent “unique”
organisations if the four Swiss constituencies are excluded and only the “umbrella” organisation

counted.

The survey response (for national science academies) is 63%, according fo Table
3. For the missing 37% it needs to be kept in mind that many of the IAP member
academies targeted may not keep the requested gender-disaggregated stafistics,
or have limited staffing capacity to answer extensive requests. If one excludes the
two regions covered by the IANAS survey, the regional representations are ‘best’ for
South Asia (where four of the five IAP member organisations in the region completed
questionnaires) and Western and Northern Europe (75%) and Africa (69%). Moreover,
academies in Western and Northern Europe account for 18% of all questionnaires
received, followed closely by African academies (17%). Together with the academies
in Latin America and the Caribbean they are responsible for 61% of all questionnaires
received.
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Table 3: Survey response rates — Survey responses versus number of IAP national
academy members, by world region

Combined
survey IAP members
responses (Only res;g:;?s'e
World region (Only national
national academies) as % of IAP
academies) members
Africa 11 17% 16 16% 69%
Central & Eastern Europe 4 6% 11 11% 36%
Latin America & the Caribbean 17 26% 17 17% 100%
Middle East & Central Asia 3 5% 12 12% 25%
North America 2 3% 2 2% 100%
South Asia 4 6% 5 5% 80%
South East Asia & the Pacific 6 9% 13 13% 46%
South Eastern Europe 6 9% 11 1% 55%
Western & Northern Europe 12 18% 16 16% 75%

Total 65 100% 103 100% 63%

“Only national academies” means that global science academies have been excluded.
The fotal survey count is listed above as 65 “unique” organisations (and not 69) because the four
constituencies of the Swiss Academies of Arts and Sciences are excluded.

4 Results

4.1 Academy Membership

The science academies surveyed were asked to provide two sets of statistics. First, the
total number of academy members and, second, the number of women academy
members. In both instances a “member” was indicated to represent any person who
is elected info the academy. It is recognised that various academies use different
names for active members elected into an academy as part of the honorific function
of academies. The two sefts of statistics allowed for calculating the share of women
academy members. Table 4 reports the share of women members for individual
national science academies (63 academies in fotal) and Figure 2 presents the
results in a global map. The two national academies ranked highest are both IANAS
members; the Cuban Academy of Sciences (27%) and the Caribbean Academy
of Sciences (26%). The national science academies of Mexico, Nicaragua, Peru,
Uruguay, Honduras and Canada — all IANAS members — also feature on the list of the
top ten academies with the largest shares of women members (between 23% and
16%). In terms of organisations ranked lowest, for 30 of the 63 science academies in
Table 4 the share of women members is either 10% or less.
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The average share of women members, across all 63 national science academies, is

12% (median = 11%).

Table 4: Women as percentage of members of national science academies, by

individual academy (N=63)

Total Women %

SR SRR members members Women
Cuban Academy of Sciences [**] |Cuba 313 85 27%
Caribbean Academy of Caribbean 223 57 26%
Sciences [*]
Academy of Sciences of the Czech
Czech Republic Republic 20 e 2%
Academy of Science of South ¢ 1 Afica | 423 101 24%
Africa
Academia Mexicana .
de Clencias [*] Mexico 2 499 587 23%
N|<‘:oroguc1n Academy of Nicaragua 30 7 23%
Sciences [*]
Academia Nacional de Ciencias |Peru 114 23 20%
National Academy of Sciences of
Uruguay [*] Uruguay 26 5 19%
Ng’rlonol Academy of Sciences of Sri Lanka 136 o5 18%
Sri Lanka
Latvian Academy of Sciences Latvia 393 70 18%
Naftional Ac*:odemy of Sciences of Honduras 29 5 17%
Honduras [*]
Finnish Academy of Science and Finland 715 123 17%
Letters
Science Council of Japan Japan 2101 361 17%
Swiss Academy of Medical .

. Switzerland 222 38 17%
Sciences
Royal Society of Canada [*] Canada 2108 346 16%
Academy of Sciences Malaysia Malaysia 265 41 15%
Academy of Sciences and Arts of |Bosnia and

; h - 55 8 15%

Bosnia and Herzegovina Herzegovina
Royal Irish Academy Ireland 480 69 14%
Venezuelan Academy of Physical,
Mathematical and Natural Venezuela 50 7 14%
Sciences [*]
National Academy of Sciences of .
Costa Rica [] Costa Rica 43 6 14%
Royal Ne’rhgrlonds Academy of Netherlands 547 74 14%
Arts and Sciences
Colombian Academy of Exact, .
Physical and Natural Sciences [*] Colombia 190 26 14%
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Total Women o
) Sllilin members members Women
Austrian Academy of Sciences Austria 790 105 13%
Academy of Sciences of the Dominican
Dominican Republic [*] Republic 168 22 13%
Brazilian Academy of Sciences [**] | Brazil 506 64 13%
Uganda National Academy of
Sciences Uganda 56 7 13%
The Royal Swedish Academy of
Sciences Sweden 624 78 13%
US National Academy of Sciences .
(NAS) United States 2252 294 13%
Academy of Medical, Physical
and Natural Sciences [***] SueliEimele 8 g 2%
Chilean Academy of Sciences [*] |Chile 75 12%
National Academy of Exact, .
Physical and Natural Sciences [*] Riginiie o . e
Ghana Academy of Arts and Ghana 105 12 1%
Sciences °
Cameroon Academy of Sciences |Cameroon 83 9 11%
Academy of Sciences of Albania |Albania 39 4 10%
Croatian Academy of Sciences .
and Arts Croatia 150 15 10%
German National Academy of
Sciences Leopoldina Germany 1534 152 10%
Hassan Il Academy of Science
and Technology Morocco 71 7 10%
Australian Academy of Science Australia 479 46 10%
Swiss Academy of Engineering Switzerland 243 o5 10%
Sciences °
Serbian Academy of Sciences .
and Arts Serbia 141 13 9%
Montenegrin Academy of
Sciences and Arts vieniEnEdie N 5 T
Nigerian Academy of Science Nigeria 160 14 9%
Royal Society of New Zealand New Zealand 446 39 9%
Turkish Academy of Sciences Turkey 197 17 9%
National Academy of Sciences of Bolivia 47 4 9%
Bolivia [*] °
Real Academia de Ciencias .
Exactas, Fisicas y Naturales Spain 49 4 8%
Académie des sciences — Institut France 485 38 8%
de France ?
Pakistan Academy of Sciences Pakistan 90 7 8%
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Academ Count Total  Women
! Y members members Women

Ge_orglon National Academy of Georgia 103 8 8%
Sciences
Bangladesh Academy of Sciences |Bangladesh 85 6 7%
Ke‘nyo National Academy of Kenya 146 10 7%
Sciences
Palestine Academy for Science Palestine 75 5 7%
and Technology

. United
The Royal Society Kingdom 1419 92 6%
Suglcmese National Academy of sudan 78 5 6%
Sciences
Indian National Science Academy |India 864 52 6%
Chinese Academy of Sciences China 741 42 6%
Accademia Nazionale dei Lincei |ltaly 530 28 5%
Slovenian Academy of Sciences Slovenia 95 5 5%
and Arts
Hungarian Academy of Sciences |Hungary 776 39 5%
Ethiopian Academy of Sciences |Ethiopia 102 5 5%
Mongolian Academy of Sciences |Mongolia 63 3 5%
Polish Academy of Sciences Poland 533 22 4%
Tanzania Academy of Sciences Tanzania 130 5 4%
Notes:

J Five national academies did not provide any statistics to calculate the shares of women
academy members. These include the Academy of Scientific Research and Technology in
Egypt, the Union of the German Academies of Sciences, and the Swiss Academies of Arts
and Sciences and two of its four constituent members (the Swiss Academy of Humanities and
Social Sciences [SAHS] and the Swiss Academy of Sciences [SCNAT]). In the case of the Swiss
Academies of Arts and Sciences it is because the SAHS and SCNAT do not have the system
of individual members — their members are scientific unions with individuals from the relevant
disciplines.

J Although the National Academy of Sciences of Panama participated in the IANAS survey,
statistics for this academy are not included in the above table. The membership entry process
for this science academy in Latin America is by application rather than election, which
accounts for its higher share of women members (40%).

J The reference year for the survey conducted by ASSAf, as far as membership statistics are
concerned, is 2013/2014. Academies could use one of two sets of figures: the 2013 infake
of members in cases where elections for the 2014 intake had not yet occurred, or the 2014
member intake in cases where the relevant elections had already occurred.
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@ 20%-30%
® 10%-20%

® 1%-10%

Not available

o

Figure 2 Women as percentage of members of national science academies, by
individual academy

The ASSAf survey included an additional question as to whether the academy
admits members in all disciplines or only members in the natural, physical or pure
sciences. The share of women for the 33 academies that admit members in all
disciplines, including the arts, engineering, humanities and social sciences, is 11%.
The corresponding share in the case of the 15 academies that admit members only
in the natural, physical or pure sciences is 10%."

The IANAS survey, on the other hand, included a question as to whether an academy
limits (‘caps’) its membership oris open to all newly qualified individuals. Seventeen of
the 19 academies provided information. Of these, seven indicated that they restrict
their membership whereas the rest maintain open membership.

The shares of woman members of the three global science academies appear in
Table 5.

Table 5: Women as percentage of members of global science academies, by
individual academy

P Total Women %
members members Women
World Academy of Art and Science 736 115 16%
The World Academy of Sciences 1141 117 10%
Islamic World Academy of Sciences 105 9 9%

Table 6 compares the mean share of women academy members in each world
region. Not surprisingly, based on what has already emerged from Table 4, the largest

! Forty-eight academies in the ASSAf survey completed this question — the 45 academies outside IANAS and the three IANAS members who also
completed the ASSAf survey.

s
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mean share (17%) is associated with Latin American and the Caribbean. Since the
mean is sensitive to outliers, it is advisable to also focus on the median shares. The
median represents the middle value and for that reason is unaffected by outliers
at either end of the distribution of percentages. In terms of the median shares of
women academy members, North America occupies the first place (15%), with Latin
America and the Caribbean in close second place (14%). However, it needs to be
remembered that the North American region includes only two national science
academies. Both of these academies have exceptionally large membership figures,
based on Table 4 above: the Royal Society of Canada (2 108, of which 16% are
women members) and the US National Academy of Sciences (2 252, of which 13%
are women members).

Table 6: Women as percentage of members of national science academies, by IAP

world region
- 7% Women Sl Standard Mini- Maxi-
IAP world region : of acad- Ao
Mean Median . deviation mum mum
emies

Africa 10% 10% 10 6% 4% 24%
Cenftral & Eastern
Europe 13% 12% 4 10% 4% 24%
Latin America & the
Caribbean 17% 14% 16 5% 9% 27%
Iv\|.ddle East & Cenftral 8% 8% 3 1% 7% 9%
Asia
North America 15% 15% 2 2% 13% 16%
South Asia 10% 8% 4 6% 6% 18%
South East Asia & the
Pacific 10% 10% 6 5% 5% 17%
South Eastern Europe 10% 10% 6 3% 5% 15%
Western & Northern
Europe 11% 12% 12 4% 5% 17%
Total 12% 11% 63 6% 4% 27%

Note: The standard deviation refers to the variation in the shares of women members of the
individual academies.

It was considered worthwhile to explore the relationship between, on the one hand, the
share of women researchers in a country and, on the other hand, the share of women
members of the national science academy in that country. This could only be done for
a smaller subset (N=45), as only 45 of the science academies met the following criteria:
the availability of arecent figure (i.e. a figure based on data for 2010, 2011, 2012 or 2013
—See Table 1) on the share of women researchers in the country where the academy is
located, and a cormresponding figure for the share of women members in the academy
itself. Figure 3 visually displays the relationship by means of a scatterplot.
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The correlation coefficient between the two variables is 0.223, which implies a
relatively weak but positive correlation (Figure 3). This means that there is some
relationship — although not very strong — for the share of women academy members
to increase as the national share of women researchers also increases.? What seems
clear, though, is that women's share of academy membership seldom exceeds 20%,
and that the variations between academies are large.
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Figure 3: Relationship between the share of women researchers in a country and the
share of women members of the national science academy in that country (N=45)

2|f the correlation (Pearson r of 0.223) is squared to represent the coefficient of determination, a value of 0.050 is obtained (R?). The latter means
that only 5% of the variability in the percentages of women members of science academies can be accounted for by the shares of women
researchers at national level. This still leaves 95% of the variability to be accounted for by other factors. Thus, other factors, other than women's
representation as researchers at national level, seem to be relatively more important in explaining women's representation among members of
science academies.
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The respondents in the survey that ASSAf co-ordinated were asked to specify the
number of academy members in nine broad discipline groups. They also specified
the number of women academy members in the same nine discipline groups. An “alll
other” option was included for when the academy'’s discipline did not match any
of the nine groups provided. The IANAS survey, on the other hand, used 10 broad
disciplinary groups, together with an “other” option. The alignment between the two
classifications is as follows:

Broad disciplines used in survey by
ASSAf

Broad disciplines used in survey by
IANAS

Agricultural sciences

Biological sciences
Computer sciences/ICT
Earth and environmental sciences

Biology
Computer science
Earth sciences

Engineering sciences Engineering
Mathematical sciences Mathematics
Medical and health sciences Life/health/medical
Astronomy
Physical and chemical sciences Chemistry
Physics
Social sciences, humanities and arts Social science
Other Other

For the purposes of this report, the broad disciplines in the IANAS survey were mapped
onto those in the ASSAf survey. Having two sets of figures (i.e. fotal number of all
members versus total number of women members) for each of these nine disciplines,
allowed for the calculation of the share of women academy members in each
discipline group. Appendix 3 reports these shares by individual academy. However,
in order to facilitate better understanding of Appendix 3, two summaries of the data
are first presented (Figure 4 and Table 7).

Figure 4 shows, for each of the nine broad disciplines, the mean share of women
members across all the science academies that completed the relevant items in
the survey. The figure ranges from as high as 22% (biological sciences) to as low
as 5% (engineering sciences). However, given that there are large size differences
between the individual science academies as far as the mean share of women
members is concerned (Table 8), it would be more appropriate to report the median
share instead. Following this suggestion, we witness three broad disciplines whe