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Foreword

In 2021 the Association of Korean Woman Scientists and Engineers (KWSE) and
the International Network of Women Engineers and Scientists (INWES) signed an
agreement that launched the INWES-KWSE Gender barrier perceptions In Science and
Engineering (GISE) project. The work was a continuation and expansion of the valuable
surveys carried out by KWSE in Asia and the Pacific Nations from 2014 to 2018. The
2021 project was a pilot study which developed a robust process for the survey that was
extended to an international audience. Moreover, a proposed gender index for STEM based
on the gender barrier perceptions was a meaningful outcome. This year’s report is a
continued effort based on the pilot study, which resulted in the completion of the GISE
index development, translation of the survey into 7 languages and a culmination of data
made available to participating organizations.

The aim of KWSE in 2014 was initially to develop common indices to compare the
situation of women in Science, Technology, Engineering and Mathematics (STEM) in
countries across Asia and the Pacific islands, as discussed at the INWES Asia and Pacific
Nation Network (APNN) meeting in 2011 during ICWES15. After 11 years of collective
efforts by INWES and KWSE, this project now offers an international view of STEM. It
centers on the ideas underpinning the United Nations’ definition of human development:
“richness of human life”, growth in choices and of course economic empowerment for all
(United Nations Development Programme, n.d.).

The approach taken by KWSE and adopted here is novel in the arena of gender studies:
we are assessing perceptions of gender barriers and seeking views from individuals
working in the sciences and engineering, rather than seeking tallies or comparing numbers
of men and women in STEM sectors. This approach is one that the World Economic Forum
and Data2X have suggested as pertinent and valuable (World Economic Forum 2021,
Data2X 2020).

The GISE Index presented in this report is based on the initial index proposed in the
INWES-KWSE 2021 project. In 2022, the original proposal was adapted and modified.
The composite index reported in this document is based on a two-factor approach and
initial analysis is very promising.

As a collaborative effort of INWES, and acknowledging the inputs from many members
of INWES and in particular the early work by the APNN (INWES Asia and Pacific Nations
Network) countries, this project is now reaching maturity and we present here a well-tested
methodology that is producing extremely valuable data on perceptions of gender barriers
in STEM, as well as some results from the 2022 survey.
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The longer-term aim of the work of INWES and INWES members such as KWSE is to
reduce gender-based job segregation in the STEM sectors, identified as a key issue by
many global organizations including UNESCO (UNESCO, 2021). It is hoped that the
outputs from this year’s survey and data analysis will contribute to identifying barriers,
enabling effective action to reduce job segregation and closing the worldwide gender gap
in STEM.

A significant outcome of the GISE 2022 project include a tested methodology for
perceptions-based gender comparisons in all areas of STEM, including the GISE index,
for a continued longitudinal study. It is with great anticipation that GISE studies are further
strengthened and play a key role in building a policy road map for the balanced
development of future human resources worldwide.

We are most grateful to Dr. Sarah Peers for her passionate contribution in preparing,
conducting and leading the GISE project. We are also thankful to our valuable
international group of advisors, disseminators and experts from INWES and KWSE.
Special acknowledgments to Dr. Byung-Joo Min, Professor Kong-Ju-Bock Lee and Dr.
Yanghee Kim who have laid the foundation of the GISE project. And we must
acknowledge the scientists and engineers who have given their time to respond to the
surveys; without whom this report would not have been possible.

S
Jung Sun Kim, Ph.D.
INWES President 2021-2023
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Message from KWSE

Korea’s traditional emphasis on education has led to gender equality in terms of
academic accomplishment. When we turn our attention to economic activity, however, it
quickly becomes clear that we still have a long way to go. According to the WEF’s Global
Gender Gap Report published in 2021, South Korean women’s labor participation rate is
just 77% that of men. Furthermore, South Korea’s wage equality score was 0.574, which
is notably smaller than the global average of 0.628. According to Credit Suisse Research
Institute’s CS Gender 3000 published in 2019, the percentage of women in senior
management positions in Korea (3.1%) is far lower than even the notoriously low global
average of 20.3%. Both reports suggest that our society’s glass ceiling remains very strong.

Science and technology is mentioned as a crucial component of solutions to crises (e.g.
global financial crises, side effects of the Fourth Industrial Revolution, climate change,
pandemics) as well as in the building of countries that are resistant to such crises. This is
leading to increased interest in cultivating and utilizing female workers in the sciences as
a means of combatting the declining economically-active population and falling total
fertility rate.

Major countries of the world have carried out programs since the 1980s to support women
scientists and engineers under the goal of securing a diverse labor pool in science and
technology. In the United States and EU, discussions in the political sphere on providing
equal opportunity to men and women are accompanied by the creation of statistical
evidence, systemic improvements made via social consensus, and activities to raise social
awareness actively undertaken by universities and corporations—all for the effective
implementation of gender equality policies.

To strengthen the capabilities of women in and contribute to the advancement of science
and technology, South Korea enacted the Act on Fostering and Supporting Women
Scientists and Technicians in 2002. The Basic Plan for Fostering and Supporting Women
Scientists and Technicians, which is drafted in five-year increments, was established in
2004. Over the course of four Basic Plans, the number of women in science and
engineering has increased. We should not forget, however, that this must be accompanied
by consistent efforts toward achieving qualitative growth and realizing hidden potential:
specifically, by doing away with gender-related prejudices in science and engineering (e.g.
gender imbalance, glass ceiling, gender barrier) and replacing such prejudices with a
culture of gender equality.
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From 2014 through 2018, the Association of Korean Woman Scientists & Engineers and
International Network of Women Engineers and Scientists (INWES) conducted
international surveys focused on the gender barriers perception in science and engineering
in the Asia-Pacific. Based on five years of policy research, the survey’s scope was
expanded in 2021 and 2022 to include all regions of the world. Focus was placed on
quantifying the perception of the gender barrier. Currently, we have completed the basic
preparations necessary to derive a GISE (Gender perception In Science and Engineering)
index. I hope that our efforts contribute to improving gender gap-related issues in science
and engineering at the government policy level.

Finally, I would like to express my gratitude to everyone who worked so tirelessly to help
conduct international policy-related initiatives from 2014 to 2022.

Seong Jin Ju, Ph.D.

14" KWSE President
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Summary

The Association of Korean Woman Scientists & Engineers (KWSE) in collaboration with
International Network of Women Engineers and Scientists (INWES) ran the pilot project
for the GISE International survey in 2021, building on KWSE’s surveys from 2014 to 2018.

In 2022, the GISE project focused on:

e seeking to reduce the barriers to dissemination to harder to reach areas,
which include countries in Africa.

o further work on the GISE Index to solidify the foundation set and proposed in
2021.

About the 2022 Project and Survey
The project ran from February to November 2022. The purpose of the survey is

e to continue to gather statistical data on gender perceptions in the STEM fields
by country, gender, and age.

e to provide a robust methodology for a continued longitudinal study on gender
in STEM.

e and to play a key role in building a policy road map for the balanced development
of future human resources worldwide.

The key outputs from this year’s project include

e asurvey based on past KWSE questionnaires for multiple languages that will be
made available to INWES members to make their own analyses.

e GISE index developed to act as an indicator of the progress towards gender equity
in STEM.

e survey questionnaires translated to two new languages: Chinese (Traditional
Mandarin) and Portuguese to add to the existing versions in Korean, French,
Spanish, Japanese and English, making 7 language versions available.

e significant difference of gender barrier perceptions between women and men has
been revealed.

e multiple dissemination events, particularly in Africa, to raise the visibility of the
issues of gender barriers and of the GISE project.

o strengthened visibility of GISE with UNESCO.

e as open access policy set up for GISE data to INWES members and partners.
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The questionnaire for the survey asks respondents for their views on gender barriers in
STEM education, research and the work environment. In 2022, the survey was
disseminated across the world, targeting all genders of working age, and all STEM

specialisms.

An overview of the survey in numbers is shown below.

STEM Areas of Focus

7 STEM Clusters
based on

32 STEM
Specialisms + a
category for
“other STEM”

* By the closing date of the survey, which was set to allow analysis to take place, just under 2200 responses
had been received. Of these just under 280 were not completed or were from respondents who did not fit the
criteria of the survey or contained several inconsistencies. After the official closing date, a further 676
responses were received, mainly from Africa. These were not included in the main phase of data analysis. Of
the 676, 515 were considered for some limited secondary analysis specific to Africa and results are also

included in this report. All data is being kept for future analyses, including longitudinal comparisons.

The GISE index for the 2022 study are:

Factor 1
CRO::l;it()IZ/ Il(\_I;II)SEEX (Absolute) Factor 2 (Comparative) Index
Index
Africa 0.00 0.00 0.00
India 0.16 0.14 0.16
Taiwan 0.42 0.45 0.32
Japan 0.70 0.72 0.56
European Union 0.73 0.95 0.33
Rest of the World (as a comparison) 0.81 0.79 0.70
South Korea 0.87 0.65 1.00
South America 1.00 1.00 0.83

* Index of 1.00 means low perception of gender barriers and 0.00 means highest perception of gender barriers

GISE Report 2022
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Introduction

The United Nations continues to highlight the gender gaps in science, technology,
engineering, and mathematics (STEM) and makes explicit mention of this in the Gender
Snapshots publication for 2022:

“Women hold only 2 in every 10 science, engineering and information and
communication technology jobs globally” and “Steered away from STEM, girls miss
opportunities in tech and innovation” (UN Women and DESA, 2022).

It is still a major concern to many that women still do not take full part in all areas of
science and engineering. The concerns have increased in this post-Covid world: the global
Human Development Index (HDI) decreased (UNDP, 2022) and women have been most
affected as they are over-represented in the sectors most impacted during the pandemic,
and by the closure of schools and childcare facilities. In addition, in many regions, women
in research and innovation, particularly in science and the digital technologies, have found
inflexible workplaces combined with increased family and caring responsibilities have had
a negative impact on their ability to be as productive. Post pandemic, this may lead to a
widening gap in the career progression of women compared to men in STEM.

The purpose of the Gender perceptions In Science and Engineering Project (GISE) in 2022
is to:

e to continue to gather statistical data on gender perceptions in the STEM fields
by country, gender, and age.

e to provide a robust methodology for a continued longitudinal study on gender
in STEM.

e and to play a key role in building a policy road map for the balanced development
of future human resources worldwide.

This longitudinal approach may potentially also offer a view of whether women in STEM
feel they have been further disadvantaged as compared to previous years.

The project had a requirement to reach at least 15 countries from around the world,
with a request to focus on reaching a wider audience in Africa, and a target of 1500
responses.

The GISE 2022 project continues the work carried out by the Association of Korean
Woman Scientists and Engineers (KWSE), initially in South Korea and then across several
Asian countries, followed by the project run by KWSE in collaboration with INWES:

GISE Report 2022 © 2022 INWES & KWSE 1




e The 2021 Report on International Perceptions of Gender Barriers in STEM -
Outputs and outcomes of the INWES-KWSE pilot survey “Gender perceptions in
Science and Engineering” (GISE) (Kim & Peers, 2021)

e The 2014, 2016 and 2018 Policy Reports on Balanced Development of Human
Resources for the Future (summarized in (Kim & Park, 2019))

e The Glass Ceiling for Asian Women in STEM (KWSE, 2015)

The series of surveys from 2014 to 2021 has provided much valuable information and data
on perceptions of gender barriers in STEM. Reports on the 2021 GISE project can be found
on the INWES Resources page (https://www.inwes.org/reports/), as well as on KWSE’s
own website (https://www.kwse.org/information/brocherReport) which also houses the
reports up to 2021.

Gender inequality is not just an issue of individual rights and freedom. Many
commentators, researchers and the United Nations have linked women’s economic
empowerment to social improvement and sustainability. In business, gender equality and
reduced job-segregation leads to higher levels of innovation. As noted in the Gender
Snapshots report for 2022, it is estimated that by not having women taking part in the
digital technologies, there is a huge loss to the global economy and to innovation.

Data2X has commented on the data gaps for measuring women’s economic empowerment,
including subjective measures of “empowerment”, beliefs, experiences, and self-reported
metrics, and the World Bank makes use of perception data to assess availability of
engineers and scientists (Data2X, 2020; Buvinic, 2017; World Bank, 2017). The approach
in the GISE project to consider individual’s perceptions of the barriers they experience or
that they see others face is novel to gender data in STEM and addresses the data gaps noted
by Data2X.

Measuring Gender Equality in STEM

As noted in the 2021 report, there are many measures and indices for gender equality in
existence: such as the Gender Development Index (GDI) related to the Human
Development Index (HDI), and the Gender Inequality Index (GII) (United Nations, 2021
& 2022). These, although useful, do not provide a metric for gender in STEM. The gender
equality scorecards reportedly being proposed for science and engineering (Holloway,
2021), and the UN SAGA Toolkit and Indicator Matrix (UNESCO, 2017) are also valuable
for policy making at the highest levels, but they may also be cumbersome for general use.

The European Commission data on women in research and innovation is useful — for
Europe and for academia — but does not pretend to include women in STEM in industry
(European Commission, 2021). But globally the data gaps for women participating in
STEM are real: the World Bank calls for more sex-disaggregated data for STEM, and
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comments on the issues of a lack of common agreement of what STEM is (World Bank,
2020). In this project, we have taken STEM to include the broadest interpretation to reduce
the numbers of gaps in categories of STEM.

One of the hoped-for outcomes from the extended surveys by KWSE was to identify a
metric that would measure gender equality in STEM as perceived by the scientists or
engineers themselves. A so-called composite index, which encapsulates many variables
and metrics in one, would provide an easy reference point to highlight if a country, region
or even STEM sector is progressing towards gender equality. Such an index could be
included in international toolkits, for example, the Composite Indicators & Scoreboards
Explorer (europa.eu) (available at https://composite-indicators.jrc.ec.europa.ceu/ ).

The GISE Index first proposed in 2021 was the first step in creating such an index. It has
undergone some development and a more complete GISE Index is presented here. Initial
data analysis is promising.
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The 2022 KWSE-INWES Global Survey on Perceptions
of Gender Barriers in all areas of STEM

The purpose of this survey is to evaluate how scientists and engineers across the
world perceive “gender barriers” experienced by women in STEM. The term “gender
barriers” is used in this study to describe the hurdles and obstacles women in STEM
experience in their educational and professional lives because of their biological and social
identity as women.

The survey was open to all who:

e aged 18 or more and still working.
e was studying/working or had studied/worked in STEM.

Responses from all areas of STEM, from all over the world, and from all genders were
welcomed. This is the first truly global survey carried out on individual’s perceptions of
gender barriers in STEM.

As for 2021, where respondents were not sure about their STEM specialism, they were
encouraged to submit a response with an explanation of their specialism.

The process, ethics & confidentiality, and timelines
The process followed in 2022 included the following:

1. Adapt the 2021 questionnaire where necessary, including referring to regional
leads and requests for additional region-specific questions

2. Manage translations of the questionnaire into more languages, including Chinese
(traditional Mandarin) and Portuguese

3. Confirm same approach to ethics and confidentiality as for 2021 (refer to the

2021 report) which address the strict requirements of the European Union which

are stricter than those of Canada and the rest of the world (European Commission,

2018; Kardash & Kossaim, 2018; European Union, n.d.; Office of the Privacy

Commissioner of Canada)

Seek and recruit an assistant consultant for Africa

Conduct survey through dissemination amongst INWES members and to

extended groups in Africa through the assistant consultant.

Coding and cleaning up of data

Statistical analyses comparing by country and/ or by continent

Draft technical report

Publishing and disseminate of this report

o ks

© o N
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This final printed report will be posted on the homepages of KWSE and INWES. Reports
will also be distributed to members and related organizations including UNESCO, and UN
ECOSOC. We will be sharing this final report and summary to all senior contacts in Africa
approached during promotion and dissemination of this project.

Meetings and consultation

As noted in the 2021 report, the most productive meetings were the smaller and 1-1
meetings with advisors and stakeholders. In 2022, we focused on those smaller meetings
to add value to the process.

Meetings were held with KWSE representatives, consultants, advisors and country
representatives:

e 25 February - Opening meeting for the 2022 project, Setting timelines and
expectations.

e 20 April - Meeting with GISE advisors and country representatives, including
guests from Africa. Promotion of GISE to extended groups in Africa.

e Through April and May - Informal meetings with volunteer translators to update
questionnaires. This included a meeting with INWES member TWiST (Taiwan
Women in Science & Technology) to discuss support provided for professional
translation into Chinese Mandarin for Taiwan.

e 4, 11 May - Meetings with Latin American representatives, to explore
requirements for additional region-specific Section A questions.

e Through May - Supporting INWES webinars and dissemination of GISE through
these webinars.

e 5,11, 15 July - Explorative discussions with Africa consultants on reaching
relevant groups and networks in Africa including action plans.

e 19 July - Meeting with representatives of INWES Africa Regional Network (ARN)
and Middle East and Northern Africa (MENA), and the consultant in Africa, to
discuss plans for dissemination, including social media and press conferences in
Central Africa.

e Through July - Informal meetings with country representatives to note any issues.

e 30 August - Meeting with statistics team (Numea team) to define timelines and
outline requirements.

e 30 August - Meeting with INWES Africa Regional Network - update on survey
responses and exploring future events. Conference in Africa proposed; funding
proposal to be developed with INWES African Regional Network committee
supported by the consultant in Africa.

e 30 September - Meeting with the data analyst at Numea to confirm details of
analysis requirements.
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e 1 October - Meetings with consultants to update on data and issues. Decision made
to extend for another 10 days and possibly longer the closing dates to allow late
responses from new supporters across Africa including UNESCO groups.

e Through October - Informal meetings with ARN committee members and the
consultant regarding a possible conference. A new proposal adopted to include
GISE sessions in existing ARN events planned for 2023.

e 26 October — Progress and Next Steps Meeting with KWSE and GISE advisors.

e 9 November - Update and progress of initial set of data analysis results meeting
with Numea data analyst.

e 24 November — Initial analysis results interpretation and discussion meeting with
Numea data analyst. Discussion included the design of GISE Index.

e November - Closing meetings with consultants.

e The late responses received from Africa were analyzed in a secondary phase in
early 2023.

In addition, periodic meetings were held with the INWES President, and discussions held
at INWES quarterly Board Meetings.

The questionnaire

The questionnaire was kept as close to the 2021 GISE questionnaire as practically
possible. The main changes related to Section A are regarding personal information as well
as circumstances (the confounding variables).

For 2022 there was work on defining countries or regions and STEM specialisms.
Additional questions to assess the career stage of the respondent were also added as well
as a new question on whether they considered leaving STEM.

The list of countries included in the questionnaire was based on the UN list
of member states (refer to https:/www.un.org/en/about-us/member-states) but
made use of a practical list of the countries in English alphabetical order:
https://www.listofcountriesoftheworld.com/.

The list of STEM sectors or specializations was based on the UN SAGA STEM
classifications. This was adapted to include all areas of STEM in industry. This list was
used as a menu of options for both subjects studied and current sector/specialization. In
the cleaning of the response data, it was noted that not everyone understood the
classifications and some adaptation of responses was needed.

For ease of coding, the STEM Clusters were assigned letter codes as shown in  Table 1
(NB. these were automatically assigned by the statistical analysis software in alphabetical
order of STEM Cluster name).
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Table 1: STEM specializations and STEM Clusters for GISE

STEM Specialisms STEM Cluster Name Letter Code

1 | Mathematics and statistics Maths/Numerical Sciences d
2 Comparmdiomalon i N Sines d
3 |Other numerical sciences Maths/Numerical Sciences d
4 |Physical sciences Natural Sciences e
5 |Chemical sciences Natural Sciences e
6 |Earth and related environmental sciences Natural Sciences e
7 |Biological sciences Natural Sciences e
8 |Other natural sciences Natural Sciences ®
9 | Civil engineering (including construction) Engineering b
o Bt et doionic aghorit. g :
[l agertn, :
12 |Chemical engineering Engineering b
13 |Materials engineering Engineering b
14 |Medical engineering Engineering b
15 |Environmental engineering Engineering b
16 |Environmental biotechnology Other Tech and Architectural f
17 |Industrial biotechnology Other Tech and Architectural f
18 |Nano-technology Other Tech and Architectural f
19 | Architecture and town planning Other Tech and Architectural f
20 |Other engineering and technology Other Tech and Architectural f
21 |Basic medicine, pharmacy Medicine and Health c
22 |Clinical medicine Medicine and Health c
23 |Health sciences, nursing, healthcare Medicine and Health c
24 |Medical biotechnology Medicine and Health c
25 |Other medical science Medicine and Health c
26 oot e d st i .
27 |Animal and dairy science Agricultural, Animal a
28 |Agricultural biotechnology Agricultural, Animal a
29 |Other agricultural sciences Agricultural, Animal a
30 |Psychology and cognitive sciences Social Sciences, Psychology, Economics g
31 |Economics and business science Social Sciences, Psychology, Economics g
32 Sdtll::l t?gﬁfafezzzﬁie: é;?ﬁ;?;:f;g)c ruitment in STEM, Social Sciences, Psychology, Economics &
33 | Other field of STEM Other Tech and Architectural f
34 |Other field not in STEM
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The key questions on perceptions of gender barriers (Sections B-H) are described in Table
2 (subdivided into 5 tables 2.1 to 2.5) together with the required interpretation of responses
for the GISE Index. Responses were on the Likert Scale (1-5) to assess the degree to which
the respondent agreed or disagreed with the statement/ confirmed the experience or did not
have that experience as in the statement.

e For Sections B, E, F, G and H: 1 = Strong agreement with the statement and
5 = Strong disagreement.

e For Sections C and D, 1 = Never seen /Never experienced, and 5 = Experienced
myself/ Witnessed someone experience this.

A note on Sections C (Direct Experience of Gender Barriers) and D

(Indirect Experience):

In 2021, there was no attempt to compare responses to sections C and D when all
genders were included in the analysis: as men responded to Section D and women (and all
non-binary) to Section C, it was felt that it would not be possible to compare.

This year it was noted that the two sections are “mirror images” since the statements in
section D are the statements in C but rephrased for indirect experiences. An attempt has
been made this year to compare responses to Section C for women against the
corresponding responses to Section D for men. In Table 2-2, C/D represents the two
statements combined: where gender has been given as female (or non-binary and tending
towards experiences that are like women’s) the response is as given to Section C. Similarly,
where gender was given as male, then the response is as given to Section D.

Table 2: Subtables of Survey Questions on Gender Barriers and Coding for Gender
Equality
*In the subtables overleaf, Indicator of GE column shows either 1 or 5. For statements with indicator of GE

as 1, 1 is most gender equal while 5 is least gender equal. For those with indicator of GE as 5, 5 is most gender
equal while 1 is least gender equal.
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Table 2-1: Survey Questions on Gender Barriers and Coding for Gender Equality
for section B

Coding for Gender Equality (GE) FACTORS
Indicator
Indicator of
Statements of GE* | Potential Further notes
for GE
B1 Girls and boys are equally Section B: It may be that if
encouraged to choose any major/field of 1 there is gender agreement
stuc.ly in STEM during their education for each of these then there
e, is high or potential for
B2 Female students in STEM receive gender equality. In the
equally fair assessments and appraisals GISE Index calculations
for their work, task, or project results, 1 however, we took Section
compared to their male counterparts in B to indicate GE.
the same programs and levels.
B3 Women in STEM receive equal work Furthf:r, we should check
distribution and work appraisals 1 to see if men respond more
compared to men of the same negatively to these
qualifications and level. statements, i.e., with 4 or 5,
) ) compared to women! This

B4 1t is equally dlfﬁcqlt for a woman as will remove the bias that
for a man to get a job in the STEM field 1 .
with the same qualifications. has been 1.ntr0duced (rs:fer

to subsection Assumptions
B5 Being promoted or becoming and biases below).
a tenured professor or a principal 1
investigator is equally difficult for
women in STEM as for men in STEM.
B6 Women in STEM generally receive FUTURE:
equal pay for equal work, compared In countries/regions where
with their equally qualified male there is data, we may
colleagues. 1

compare actual gender pay

gaps in the STEM sectors

with the responses to this

question.
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Table 2-2: Survey Questions on Gender Barriers and Coding for Gender Equality

for section CD

Coding for Gender Equality (GE) FACTORS
Indicator
Indicator of
Statements of GE* Potential Further notes
for GE
QDI Women in STEM bemg If M&F
disadvantaged in receiving '
promotions, grade appraisal, research 1 atgres. I If men (M) do nqt see
funds or scholarships because she is potentia women (F) experience
for GE . .
female. barriers, is that because
CD2 Women in STEM being If M&F they don't recognize sexist
disadvantaged in participating or | agree: barriers? Or because those
leading a research/work project or potential events have truly not
team because she is female. for GE
- - occurred?
CD3 Women in STEM being sexually
S . If M&F
harassed (linguistical or physical) or j . ) .
treated unfairly by their 1 a;%rete'- | For section C/D: If there is
colleagues/peers (in class, laboratory, pfo el(l}gl gender agreement f(.)r egch
team, at work, etc). or of these thqnltlt}ere lelS high
CD4 Women in STEM being sexually or potentia or ture
N . gender equality; and
harassed (linguistical or physical) or .
. . . If M&F conversely, if men and
treated unfairly by their senior 4 .
] agree: women give different
classmate, lab-mate or professor (in 1 .
T i O o e potential responses here, then there
etc), or senior colleagues or mana, ers, for GE is gender inequality. (And
’ gu g as for Section B, a check
at work. .
. bei should be made to see if
dC,DdeomendH,l STEM peing If M&_F men set higher responses
isadvantaged in accessing | agree: than women, i.c., if they
research/work equipment or potential see more barriers for
information because she is female. for GE women than women do
CD6 Women in STEM being in If M&F themselves.)
trouble or leaving study/work/research | agree:
project due to her marriage, pregnancy potential
or childcare. for GE
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Table 2-3: Survey Questions on Gender Barriers and Coding for Gender Equality
for section E & F

Coding for Gender Equality (GE) FACTORS
Indicator
Indicator of
Statements of GE* Potential Further notes
for GE
E1 I believe things will turn out fine This question appears to be
in the future career for women in absolute: 1 implies both that
STEM. 1 the future for GE in STEM
is secure and that there is a
place for women in STEM.
E2 It is crucial to have strong policy If M&F
support to solve gender inequality in agree: If respondents do not
the STEM field. - potential believe policies or quotas
for GE are needed, is that because
E3 It is appropriate to introduce a If M&F ther(te) 18 gendehr eq(lilahty? Or
quota system or affirmative actions to agree: ceause t he ydo nc;t
solve gender inequality in the STEM - potential recognize the nged or
field for GE gender equality
F1 In a relative sense, men are
rational while women are emotional, Section F is a strong
and thus they ought to complement 5 indicator of expectations for
each other l:?y carrylng.out roles that GE in a region. Tt could be
are appropriate for their gender. .
: : argued that if women
F2 P“Plff‘ry brfea;dvgipner.s (v;hoftake believe in gender roles, then
care of financial obligations) o 5 there is littl d
households should be men. ere .1S 1 © gendet
equality in that area.
F3 Women are born to be, or _ Strong disagreement here,
naturally able to care for children in a 5 on the other hand, would
way that men are just not as capable. correspond to strong
F4 In order to maintain the order and disagreement with
peace of a family, the husband should statement B1, say, in that
have greater power and authority than 5 those who perceive
the wife. inequality in how boys and
. . . girls are treated in STEM,
F51 beh@ve gender f:quallty will be are also likely to disagree
fqlly achieved only 1f women are R with gender roles.!
given equal opportunities as men.

1

correlation between responses to section F and Section B.

GISE Report 2022
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Table 2-4: Survey Questions on Gender Barriers and Coding for Gender Equality
for section G

Coding for Gender Equality (GE) FACTORS
Indicator
Statements Il;(fhgg:r Po t:i tial Further notes

for GE
G1 Women are equally granted or If M&F
entrusted equal roles for their research agree:
or project or work performance at the 1 potential
laboratory and at work. for GE
G2 Women equally receive the If M&F
appraisal or award for the outcome of 1 agree:
their project or research or work. potential

for GE
G3 The strictness, objectiveness and
importance of the research or task If M&F
outcome are equally respected 1 agree:
regardless of the sex/gender of the potential
person in charge. for GE
G4 Dealing with funders ( those
providing funding for research
projects or those providing the budget If M&F If both men and women
for a work project), in terms of agree: see gender inequality (i.c.
administrative or budget process, is 1 potential respond with 3 to 5) but
equally fair regardless of the for GE they agree on levels of
gender/sex of applicant or project inequality, then there is a
leader. strong potential for future
G5 Women receive the same social gender equality.
evaluation and respect as men in their
roles as scientists or engineers (by If M&F
their colleagues, professor, managers, 1 agree.
funding donors, academic association, potential
scientific society, professional for GE
institution, etc.)
G6 Marriage, pregnancy or childcare
have the same effect on IfM&F
scientist/engineer regardless of their 1 agree:
gender/sex on their study, research or potential
work performance. for GE
G7 Female students in STEM are If M&F
intimidated in the laboratory or in agree:
classes or in the workplace because 5 potential
they are female. for GE
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Table2-5: Survey Questions on Gender Barriers and Coding for Gender Equality
for section H

Further notes

It can be argued that our
belief for why our own
STEM career has not
progressed, or whether any
one of us are considered
leaders, might have nothing
to do with gender equality.
But if the samples of men
and women agree on how
their career is progressing,
this means they are
experiencing the same and
this implies GE.

Coding for Gender Equality (GE) FACTORS
Indicator
Indicator of
Statements of GE* Potential
for GE
H1 On balance, my STEM career has | If M and
progressed well so far. F respond
similarly
H2 I am considered by colleagues to
be either a leader in STEM, or on
track for leadership.
If M and
F respond
similarly
H3 I have not been personally
affected by gender barriers in STEM. | ForF, 1
H4 My family /partner /friends are,
on the whole, supportive of my
STEM career. ForF, 1
HS5 My current colleagues, managers,
professors, are as supportive of me
and my STEM career as of others in
the same environment.
ForF, 1

If there is gender agreement
for each of these then there
is high gender equality, and
conversely, if men and
women give different
responses here, then there is
high gender inequality
(assuming men have
responded positively, i.e.
with 1 or 2, and women
have responded with a 4 or
5). It would be interesting to
check if men responded
negatively, i.e., 4 or 5, to
H3-5, meaning men feel
more disadvantaged than
women.
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Regionally specific questions and language issues

This year, seven versions of the questionnaire were disseminated in different
languages identified to reach out to key parts of the world (Table 3).

While finalizing the questionnaire, it was noted that there was the possibility of confusion
with the long lists of countries used to identify origins and current place of residence or
work of the respondent. The countries were listed in alphabetical order in English and
numbered. When translated, the countries were still listed by number order which meant
that they were no longer in alphabetical order in the translated language. There were some
concerns about this, and it is proposed that in future long lists, such as country lists, are
always ordered alphabetically, but keeping a numeric code to enable easier decoding of

responscs.

Table 3: GISE Questionnaire Versions - Languages and region-specific questions

Language Principally disseminated in Comments on variations
Complete questionnaire with all variations.
Englich All countries For India, ad.dl.tlonal ques‘uon; 1nclqde
caste and religion, as is usual in Indian
surveys.
Additional questions requested
Korean South Korea information on where in Korea the
respondent was based.
Included extended questions on family
French French-speaking Africa, Europe circumstances for African Regional
Network respondents.
Japanese Japan No additional questions.
For Europe: additional questions on
disabilities and ethnicity as is usual in
. . . European surveys.
g Latin America, Europe For Latin America: questions on length of
time in training, level of university
education.
Chinese Taiwan No additional questions.
Europe and Africa . .
Portuguese (NB no responses to this version) No additional questions.
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As the questionnaire was to be distributed further into South America in 2022, the Latin
American group requested some additional data be gathered on respondents from the
region including:

Length of time that the respondent took to complete their university studies: In
many South American countries, students can postpone and take breaks from their
studies. It is suspected that women are less likely to be supported financially and
practically by their families etc. during their studies, hence may take longer to
complete their degree programs.

If the respondent has a doctorate, the region where they obtained their doctorate:
It is quite usual for Latin Americans to travel to other Spanish speaking countries
or Canada and the US to complete higher studies. In addition, knowing if the
respondent has a doctorate will allow estimations of the percentages of women
versus men with doctorates.

Whether or not the respondent has a decision-making post in government or is a
teacher: This will allow future analysis to consider the gaps in leadership and if
women are more likely to become teachers.

Dissemination and promotion and information

The webpage set up in 2021 on the INWES website continued in 2022 to provide a

central point of information on the project: www.inwes.org/gise. As for 2021, the
questionnaire was distributed online using Google Forms (Figure 1).

&

= Have you ever had to explain what it is like to be a women in STEM?
= Someissues are

= We need data on perceptions. We need to know how people, men and
women, feel about gender in STEM. SURVEY in ENGLISH
® Where perception gaps are small, there is potential for change. + taking partin future GISE meetings to

¢ common across countries and STEM sectors
4 Butsomeare not.

¢ Where people feel valued, there are potential solutions to share. data organisations

( s
‘ BHow can you take part?

@ + Gotowwyinwes org/gise for the survey!

| %, § )

W hv G l SE ,) « Please SHARE informally with all your
v contacts. Aim for +10!

+ Suggestions for networks and groups:
please email sarah.peers@inwes.net with
contact names.

e

+ Volunteers: we will be very pleased tohear 4%
from anyone whe wishes to s
@i

« disseminate the project (for which you
can be rewarded with a GISE certificate!)
SURVEY in KOREAN

share connections with international

Figure 1: Example slides used in dissemination

The questionnaire was again distributed by INWES volunteers, to INWES membership in
the INWES Regional Networks. Contacts were strongly encouraged to extend the
invitation to take part to networks outside INWES. In addition, the consultants for Africa
and for Europe carried out much more work to reach groups not associated in any way
with INWES and KWSE.
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The GISE survey and project was promoted and disseminated at multiple events both
hosted by INWES and by others. The following are some of the key events:

INWES series of webinars “Reimagining STEM Research Cultures”: eight
webinars were held from April to June 2022 for four regions: Africa, Latin
America, Europe and Asia and the Pacific Nations. The GISE project and a call to
complete the survey was presented at each webinar.

A presentation on the GISE project “Perception of Gender barriers In Science &
Engineering - an ongoing study” was given by the GISE Project Manager at the
6th Gender & STEM Network conference, 21-23 July, Munich, Germany.
https://www.unibw.de/gst2022-en

A presentation of the GISE project was also presented at the 20th Anniversary of
INWES Webinar, July 2022.

Multiple meetings with contacts of African STEM organizations throughout July,
August and September.

Information session with EduClick association in Cameroon, 3 August.

A short series of seminars on GISE “Challenges Women and Girls face in STEM
Career Development”, with Pan African Volunteers Network (PAVNET), Sierra
Leone, 11-13 August.

Space4 Women Expert Meeting in Daejeon, 19 August: a presentation
by the INWES President entitled “What women’s networks can do
to close the gender gap” included a description of the GISE project.
https://space4women.unoosa.org/news/what-happened-2022-space4women-
expert-meeting

An information and discussion session with Cameroonian Leadership Academy,
including many engineers, doctors and scientists, 19-21 August in Kribi.

Press release televised in Cameroon and Central Africa by Direct CTV Afrique-
Bastos, 16 September, with the participation of Ministries in Cameroon of Posts
and Telecommunications, of Youth, and of External Relations, the women’s
coordinator of the internet governance forum, and the association of Women
Computer Scientists of Cameroon. It was also transmitted through Facebook:
https://www.facebook.com/ctvafrique/videos/590109286149266/

Events with UNESCO groups in Africa including Congo-Brazzaville, Cameroon-
Gabon and Equatorial Guinea, held September-October 2022.

GISE Webinar: “Gender Data for Science & Engineering: addressing the gaps for
a better world”, 1:15 hours webinar at 12noon UTC, 8th December 2022. Speakers
included Katja Iversen, past president of Women Deliver, and representatives
from UNESCO and Africa. This was transmitted on INWES Global YouTube
channel.

Future dissemination is also planned to share the results of GISE Survey 2022. In addition,
there have been links made to the US Support for Economic Growth in Asia (US-SEGA)
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https://www.unibw.de/gst2022-en
https://space4women.unoosa.org/news/what-happened-2022-space4women-expert-meeting
https://space4women.unoosa.org/news/what-happened-2022-space4women-expert-meeting
https://www.facebook.com/ctvafrique/videos/590109286149266/

program (see https://pdfiusaid.gov/pdf docs/PAO0ZDSZ.pdf ) who are looking to share
the GISE process as an example of good practice to their networks.

Dissemination also occurred through the usual INWES communications channels, i.e.,
news items on the website, social media, and newsletter, and through the
@INWES_Global and @INWES_Europe Twitter accounts, etc.

Through the efforts of our consultants and volunteers, other national and international
external organizations also shared the survey, and these are listed in Table 4.

The survey was also shared on multiple social media groups for networks of women in
STEM (e.g., Women In Mathematics — a US based Facebook Group), LinkedIn
professional groups (e.g. EDI in STEMM). Personal contacts reached the World Health
Organization and UN groups outside Africa. Figure 2 shows photographs of promotion
and dissemination of the GISE 2021 report and 2022 questionnaires in Bolivia, Korea,
Sierra Leone and Congo-Brazzaville.

Table 4: Groups and Networks who disseminated to their own members

Country/Region Organization Notes

ACAFEI - L'association

camerounaise des Femmes .
Women in STEM network for young

Cameroon, Africa Informaticiennes (the )
. .. women in IT.
Cameroonian Association of
Women in IT)
Pan-African organization set up to
. . . encourage solidarity between all
Africa African Union & Y

member states. https://au.int/ Shared
with local contacts.

. Network set up as an African Union
. African Women Leaders Network W UP as an ATic
Africa Commission initiative.

(AWLN) www.awlnafrica.net

Computer training school for women

Cote d’Ivoire, AmazoOn du Web and girls.

Africa https://www.facebook.com/lesamazo
on

Non-profit organization training
young girls, children, and people
Cote d’~IV0ire, Centre MAR&e de IUmiére from disa(.iv?lntaged soc'ial classes in
Africa digital professions.
https://www.facebook.com/CentreM
AReedel.Umiere/
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https://www.facebook.com/CentreMAReedeLUmiere/
https://www.facebook.com/CentreMAReedeLUmiere/

Table 4 cont’d

Country/Region

Organization

Notes

Cote d’Ivoire,
Africa

DynExAfrica (Dynamiques et
Excellentes d’Afrique)

Pan-African STEM NGO providing a
“girls into STEM” program for
financial empowerment for youth in
disadvantaged and rural areas.
https://www.facebook.com/DynExcA
frica/

Cameroon, Africa

Educlick Africa

E-learning platform to make
education accessible to displaced
persons and refugees.
https://www.facebook.com/EduClick
Africa/

Europe,
North America,
and Pacific Nations

Gender & STEM Network

Network of researchers/ social
scientists specializing in gender
issues in STEM.
https://www.facebook.com/groups/G
enderandSTEM/

Kenya, Africa

ICRW - International Center for
Research on Women

Global research institute whose
mission is to empower women,
advance gender equality and fight
poverty. https://www.icrw.org/

Coéte d’Ivoire,
Africa

Impact’Lab UNESCO

Incubation centre for young people.
https://www.facebook.com/Incubateu
r.UNESCO/

Global

International Science Council

Noted that ISC connections were
regional and in Latin America.
https://council.science/

Brazzaville-Congo,
Africa

La Maison de la Société Civile

Network of civil societies and NGOs.

Cameroon, Africa

Networks of Scientific Journalists
of Africa and Gender Data
Journalists

OWSD-Africa - Organization for
Women in Science for the

OWSD is a global organization
linking women scientists from the

Africa Developing world (African developing world, with regional
chapter) networks.
. PAVNET - Pan African Volunteering experts aiming to
Africa reduce poverty.

Volunteers Network

https://pavolpavnet.medium.com/
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https://www.facebook.com/EduClickAfrica/
https://www.facebook.com/EduClickAfrica/
https://www.facebook.com/groups/GenderandSTEM/
https://www.facebook.com/groups/GenderandSTEM/
https://www.icrw.org/
https://www.facebook.com/Incubateur.UNESCO/
https://www.facebook.com/Incubateur.UNESCO/
https://council.science/
https://pavolpavnet.medium.com/

Table 4 cont’d

Country/Region

Organization

Notes

Ethiopia, Africa

Safe Light Initiative

Non-profit organization to provide
youth with training and opportunities
for change in mindset and innovative

skills. https://safelightet.org/

Senegal, Africa

Sciences et Technologies au
Féminin

Women in STEM network.
https://www.facebook.com/Femmese
nSTIM/

Space Generation Advisory

The network of young professionals

Global . and students in the space industry.
Council .
https://spacegeneration.org/
STEM organization providing hands-
Ethiopia, Africa STEMpower on labs for pre-university students.

https://www.stempower.org/

Africa UNESCO Cameroon
Africa UNESCO Congo
Africa UNESCO for Central Africa
Africa UNESCO Céte d’Ivoire
Africa UNESCO Peacemakers

Kenya, Africa

UoEm (University of Embu)

Chartered university
https://embuni.ac.ke/

Bolivia, South

UPSA (Universidad Privada de

Private university

Engineering Organizations

America Santa Cruz de la Sierra) https://www.upsa.edu.bo/es/
. http://www.wfeo.org/ Shared through
Global WEFEO - World Federation of the Women In Engineering

committee.

Kenya, Africa

Women’s Economic
Empowerment Community of
Practice

https://weecopkenya.org/ A CoP led
by ICRW.

Zimbabwe, Africa

ZIE Women in Engineering

Network of Women in STEM
https://www.facebook.com/WIEZimb

abwe/
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Figure 2: Photographs and posters for dissemination activities in Bolivia, Sierra
Leone, Republic of Korea, and Congo-Brazzaville
(photos from top to bottom, left to right)
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Results of the 2022 Survey

Actual country and regions

As noted in 2021, it was very possible to reach a wide range of countries: the target
was a minimum of 15 countries, but the survey reached 79 in 2022 (Figure 3). Few
countries reached the target sample size of 100, aside from: South Korea, Japan, India,
Europe (as a region), English-speaking Africa, French-speaking Africa, and Cameroon,
similar to the responses from 202 1. Despite this, analyses were carried out on the responses
even where the sample sizes were smaller than 100 when there was indication of some
statistical meaning. Responses were grouped and included in comparative analyses where
relevant.

© Australian Bureau of Statistics, GeoNames, Microsoft, Navinfo, OpenStre

(KEY: white = 0 responses, green = responses)

Figure 3: World Map indicating reach of the GISE Survey
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Summary Tables of Data

The following tables provide an overview of the output data from the 2022 survey.

Table 5: Targets and Numbers Achieved

Target Achieved
Responses 1500 | 2900 approx. of which 1911 have been included in initial analyses.
Countries 15 79 across all regions of the world (except Antarctica)

Female: Male 50:50 | 49:51

STEM Sectors N/A | 32 specialisms identified, re-categorized into 7 STEM Clusters

As shown in Table 5, the initial targets of the project were reached. Of the near 2900
responses to the questionnaires, around 280 were discarded due to errors etc. and a further
676 responses from Africa arrived after the deadline. Of the late responses 515 were
included in the secondary analyses.

Table 6 shows the breakdown of analyzed responses by gender vs region or country.
Responses from 967 men, 935 women and 9 non-binaries were analyzed.

Table 6: Breakdown of analyzed responses by Gender X Region/Country

English | French South South
Africa | speaking | speaking | Europe | India | Japan | RoW* ou . ou Taiwan | Totals
. . America Korea
Africa | Africa
Men 194 85 109 21 644 16 42 5 18 27 967
Women 242 95 147 44 258 130 59 38 138 35 944
Non- gk
binary
Grand 180 256
4 2 14 101 4 1 2 1911
Totals 0 (301) (650) 65 20 6 0 3 56 6

* RoW = Rest of World, i.e. clustering of all other countries and regions.
(Figures in brackets) include the late responses.

**The 9 non-binary responses are included across the row of responses categorized as “Women”.
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Table 7 shows the breakdown of analyzed responses by STEM clusters against region or
country. The largest cluster was Maths & IT with 583 responses followed by 527 from
Engineering.

Table 7: Breakdown of analyzed responses by STEM Cluster X Region/Country

. . . Other .
Region/ Agricul- Engln- Heal.th. & Maths & IT Na.ltural STEM S.oc1a1 Grand
Country tural eering Medicine Sciences areas Sciences Total
436
Afri 38 65 46 99 55 28 105
e (951)
Europe 2 16 2 17 7 7 14 65
India 10 288 30 414 89 26 45 902
Japan 6 32 38 6 45 13 6 146
RoW* - 54 7 16 17 6 1 101
South
America 1 12 - 9 4 4 13 43
South 1 ) 21 19 58 7 8 156
Korea
Taiwan 2 18 24 3 10 3 2 62
African 31
Diaspora (35)
Grand 60 527 168 583 285 94 194 1911
Total

* RoW = Rest of World, i.e. clustering of all other countries and regions.
(Figures in brackets) include the late responses.

We include here the total for the African Diaspora but note that as the sample sizes of 31
(and with the late responses, 35) was small, analyses were not carried out on the African
Diaspora as a separate grouping of peoples.

Analyses carried out

As noted earlier, there were two phases of analyses:

o Initial analyses based on 1911 responses.
e Secondary analyses for the late responses from Africa included the comparison of
English-speaking and French-speaking Africans to the statements.

The initial phase included extensive comparative analyses of responses to the key gender
perception questions B1-B6, C1-6, etc. to H1-5. These were carried out as for 2021.
Further comparisons by gender, etc. have also been conducted based on the response to
some of the key Section A questions.
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Analysis of responses to sections B to H, including C/D, were prioritized for South Korea,
but also conducted across all data and for each distinctive GISE Countries/Regions with a
large enough number of responses or meaningful results.

Table 8 lists the statistical comparisons according to gender, STEM clusters, country, or
HDI and GGI. For 2022, special focus was placed on Africa as shown in this table.

Table 8: List of Statistical Comparisons Conducted

Type of comparison

Description

1. By gender

A comparison of responses to sections B-H for all male versus all
female/non-binary (NB. All non-binary respondents considered
themselves to have similar issues to women and so were clustered
with female) globally, and then for South Korea, Africa, India,
Japan, Europe, South America, and Taiwan.

2. By STEM cluster

A comparison of responses to sections B-H by STEM Cluster. This
requires at least two analyses: globally and for each region 2a.
Overall Comparisons to find statistically significant values for the
mean response values, followed by 2b. Multiple Comparisons of
STEM Clusters.

3. By STEM X Gender

For each STEM Cluster, a binary comparison of male versus female
responses to Sections B-H.

4. By Country

A comparison of responses to sections B-H for South Korea against
all other countries/regions, i.e., rest of the world, and similarly for
Africa, India, Japan, Europe, South America, and Taiwan.

5. By STEM
Experience

A 3-way comparison of STEM Experience (early career, mid-
career, and senior) across all responses to sections B-H (two sets of
analyses: Overall Comparison and then Multiple Comparison)
followed by three 2-way comparisons across all responses of

a. male early career vs. female early career

b. male mid-career vs. female mid-career

c. male senior vs. female senior
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Table 8 cont’d

Type of comparison

Description

6. Leaving STEM

Comparison of male vs. female across ALL data to their response to
the question in Section A “2.4 (c) Have you left STEM or
considered leaving STEM permanently?”

7. By HDI and GII

Comparisons of responses to sections B-H across countries
clustered according to levels of HDI and GII, followed by
comparisons of groupings by gender X HDI.

8. Focus on Africa

For Africa only: a comparison of responses to sections B-H for

a. women in Africa compared to women
in all other areas of the world,

b. and men in Africa compared to men
in all other areas of the world.

Additionally, the secondary phase analysis compared English-
Speaking and French-Speaking Africa.

Where possible, statistical tests employed replicated those employed in 2021 and include:

(a) Testing variances for equality, using Levene’s test for 2-way or binary
comparisons, or for homogeneity in multiple comparisons.

(b) T-test for two-way comparisons

(c) ANOVA and Welch for three-way comparisons

(d) Extended techniques, e.g., Mann-Whitney and tests for small sample sizes, were
applied when data conditions were not validated, but conclusions tended to remain

the same.

(e) Bonferroni tests for multiple comparisons.

When interpreting the results, the actual mean values and variances for the group were

taken into consideration.

Interesting results and interpretations

The following outlines the most interesting of the comparisons, i.e., where the test

results identified clear differences in the populations.

GISE Report 2022

© 2022 INWES & KWSE 25




Does “The global war of the sexes” continue in 2022?

A comparison of all responses shows that for nearly all statements there are
significant differences in responses between men and women/non-binary. And the higher
sample size means that we can be more confident that men and women indeed disagree
with each other over gender barriers in STEM.

Globally, there are notable differences of opinion across many statements, as can be seen
in the snapshot of data sorted by the t-value, where a high t-value indicates the groups are
different (Figure 4). Comparing against the 2021 results, we note that statements where
there were greatest differences in 2021 appear quite high up in the set of statements where
there is disagreement between the genders in 2022, i.e. H3 (I have not been personally
affected by gender barriers in STEM), G5 (Women receive the same social evaluation and
respect as men in their roles as scientists or engineers by their colleagues, professor,
managers, funding donors, academic association, scientific society, professional
institution, etc.), and G2 (Women equally receive the appraisal or award for the outcome
of their project or research or work) where women are more likely to disagree, and also
E3 (It is appropriate to introduce a quota system or affirmative actions to solve gender
inequality in the STEM field) where men are more likely to disagree.

The full list of disagreements in 2022 is much longer and we note that the top
disagreements appear when comparing the first two of the direct and indirect experiences
statements: women are much more likely to report having experienced gender barriers,
than men are likely to report having seen women experience these gender barriers.

CD1 Women in STEM being disadvantaged in receiving promotions, grade appraisal,
research funds or scholarships because she is female.

CD2 Women in STEM being disadvantaged in participating or leading
a research/work project or team because she is female.

At the other end of the scale, women are more likely than men to agree that quota
systems/affirmative actions and strong policies are necessary (statements E3 and E2
respectively), although the differences are not so stark.

Sadly, the statement E1 (I believe things will turn out fine in the future career for women
in STEM) also appears in this list of disagreements between men and women.
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Independent Sample Test: T-Tests
Descriptive Statistics t-test for Equality of Means
LIGTTE Female e
Statements™® 1.\1011- Non- A EICS Male-SD t df Slgmﬁc.ance
binary- . Mean Two-sided
binary-SD
Mean

CD1 2.74 1.35 1.77 1.05 17.44 1778.90 0.00
CD2 2.69 1.34 1.81 1.08 15.77 1808.45 0.00
Gl 2.45 1.25 1.69 0.89 15.42 1697.02 0.00
G2 2.43 1.27 1.67 0.89 15.16 1683.85 0.00
H3 2.66 1.36 1.82 1.04 15.10 1769.58 0.00
G5 2.70 1.36 1.86 1.07 14.95 1788.93 0.00
CD6 3.09 1.32 2.28 1.29 13.62 1903.62 0.00
G6 3.24 1.52 2.35 1.34 13.54 1866.11 0.00
B3 2.64 1.33 1.89 1.12 13.31 1837.,83 0.00
CD3 2.87 1.37 2.11 1.15 13.01 1834.91 0.00
CD4 2.87 1.34 2.13 1.17 12.91 1860.36 0.00
El 2.02 1.05 1.48 0.78 12.60 1735.95 0.00
F2 3.93 1.36 3.17 1.45 11.88 1904.57 0.00
G3 2.31 1.24 1.72 0.94 11.61 1759.36 0.00
F1 3.28 1,48 2.54 1.33 11.50 1879.01 0.00
B6 2.55 1.36 1.90 1.12 11.28 1829.06 0.00
G4 2.44 1.21 1.86 1.03 11.16 1844.93 0.00
F4 3.99 1.35 3.29 1.52 10.57 1892.42 0.00
Bl 2.30 1.33 1.73 1.05 10.40 1796.04 0.00
F3 3.49 1.46 2.81 1.43 10.18 1904.09 0.00
CDS5 2.31 1.29 1.77 1.09 10.01 1843.12 0.00
B2 2.30 1.26 1.81 1.09 9.04 1859.91 0.00
HS5 1.97 1.07 1.65 091 7.15 1842.80 0.00
H1 2.14 1.05 1.83 0.86 7.07 1820.55 0.00
B5 2.53 1.35 2.16 1.20 6.30 1874.33 0.00
H2 2.15 1.04 1.97 0.96 4.04 1887.00 0.00
B4 2.57 1.32 2.36 1.34 344 1908.00 0.00
G7 2.89 1.30 2.76 1.37 2.04 1906.22 0.04
H4 1.65 0.96 1.57 0.80 1.77 1835.61 0.08
F5 1.75 1.12 1.82 1.12 -1.26 1908.00 0.21
E2 1.48 0.79 1.66 0.95 -4.68 1864.25 0.00
E3 1.98 1.14 2.36 1.39 -6.58 1849.10 0.00

(NB. Data in GREEN and RED indicate where differences between the men and women are notable. Data in
GREEN are for statements where women are more likely to disagree than men. Data in RED are for
statements where men are more likely to disagree with women.)

Figure 4: Snapshot of results for the Global War of the Sexes

*Statements corresponding to Figure 4 are as follows.
B1- Girls and boys are equally encouraged to choose any major/field of study in STEM during their
education period.

B2- Female students in STEM receive equally fair assessments and appraisals for their work, task, or project
results, compared to their male counterparts in the same programs and levels.

B3- Women in STEM receive equal work distribution and work appraisals compared to men of the same
qualifications and level.

B4- It is equally difficult for a woman as for a man to get a job in the STEM field with the same qualifications.

B5- Being promoted or becoming a tenured professor or a principal investigator is equally difficult for
women in STEM as for men in STEM.

B6- Women in STEM generally receive equal pay for equal work, compared with their equally-qualified
male colleagues.
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CD1- Women in STEM being disadvantaged in receiving promotions, grade appraisal, research funds or
scholarships because she is female.

CD2- Women in STEM being disadvantaged in participating or leading a research/work project or team
because she is female.

CD3- Women in STEM being sexually harassed (linguistical or physical) or treated unfairly by their
colleagues/peers (in class, laboratory, team, at work, etc.)

CD4- Women in STEM being sexually harassed (linguistical or physical) or treated unfairly by their senior
classmate, lab-mate or professor (in university laboratory or project group, etc.), or senior colleagues or
managers at work.

CD5- Women in STEM being disadvantaged in accessing research/work equipment or information because
she is female.

CD6- Women in STEM being in trouble or leaving study/work/research project due to her marriage,
pregnancy or childcare.

E1- I believe things will turn out fine in the future career for women in STEM.
E2- It is crucial to have strong policy support to solve gender inequality in the STEM field.

E3- It is appropriate to introduce a quota system* or affirmative actions* to solve gender inequality in the
STEM field.

F1- In a relative sense, men are rational while women are emotional, and thus they ought to complement
each other by carrying out roles that are appropriate for their gender.

F2- Primary breadwinners (who take care of financial obligations) of households should be men.

F3- Women are born to be, or naturally able to care for children in a way that men are just not as capable.
F4- In order to maintain the order and peace of a family, the husband should have greater power and authority
than the wife.

F5- I believe gender equality will be fully achieved only if women are given equal opportunities as men.
G1- Women are equally granted or entrusted equal roles for their research or project or work performance
at the laboratory and at work.

G2- Women equally receive the appraisal or award for the outcome of their project or research or work.
G3- The strictness, objectiveness and importance of the research or task outcome are equally respected
regardless of the sex/gender of the person in charge.

G4- Dealing with funders (those providing funding for research projects or those providing the budget for a
work project), in terms of administrative or budget process, is equally fair regardless of the gender/sex of
applicant or project leader.

G5- Women receive the same social evaluation and respect as men in their roles as scientists or engineers
(by their colleagues, professor, managers, funding donors, academic association, scientific society,
professional institution, etc.)

G6- Marriage, pregnancy or childcare have the same effect on scientist/engineer regardless of their
gender/sex on their study, research or work performance.

G7- Female students in STEM are intimidated in the laboratory or in classes or in the workplace because
they are female.

H1- On balance, my STEM career has progressed well so far.

H2- T am considered by colleagues to be either a leader in STEM, or on track for leadership.

H3- I have not been personally affected by gender barriers in STEM.

H4- My family /partner /friends are, on the whole, supportive of my STEM career.

HS5- My current colleagues, managers, professors, are as supportive of me and my STEM career as of others
in the same environment.
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Table 9: Notable highlights of differences by Gender

Region/ Statements where there were .
— x Comments on the difference
Country significant differences
There were many statements where
there was significant disagreements,
including all the CD statements, with
5 out of the 6 CD statements being
the most disagreed with. The
following statements were also
contentious: G5, G2, G1, H3, G6,
G4, B3, G3 and B1.
* In South Korea, there were strong
disagreements for these statements with a
In addition, women were more likely | mean difference in response values often
to agree with these statements: over 1.
South E2 1t is crucial to have strong policy
Korea | Support to solve gender inequality in | gor 57, it seemed men were more likely to
the STEM field. agree than women with this statement.
E3 It is appropriate to introduce a
quota system or affirmative actions to .
solve gender inequality in the STEM NB the sample size for men was small at
18.
field.
And an unusual disagreement:
G7 Female students in STEM are
intimidated in the laboratory or in
classes or in the workplace because
they are female.
The major disagreement was for:
G6 Marriage, pregnancy or childcare | The statistically significant disagreements
Afica | have the same effect on were not notable!
scientist/engineer regardless of their There were no disagreements with a mean
gender/sex on their study, research or | difference value greater than 0.07.
work performance.
. Although the overall sample size was
. All of the CD statements were in the ue v pre Size W
Taiwan small (total of 62), the tests indicated

top areas of disagreement.

statistically different results.
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Table 9 cont’d

Region/ Statements where there were .
— : Comments on the difference
Country significant differences

H3 I have not been perspna}ly There were quite strong disagreements for

affected by gender barriers in STEM. | these statements with a mean difference in

Also, B5, B3, B6, G5, and: response value sometimes slightly greater

Europe | F1 Inarelative sense, men are than 1.'

rational while women are emotional, | The disagreement over F1 may be

and thus they ought to complement surprising, given the expectation that there

each other by carrying out roles that is more gender' equality in Europe than in

are appropriate for their gender. most other regions of the world.

The statistically significant )

disagreements were not notable, aside Although there were no major areas of

from the following statement: disagreement, men were more likely to
India disagree with the B4 statement! However,
] ) it may be that this is due to male

B4 It is equally difficult for a woman | respondents in India claiming a bias for

as for a man to get a job in the STEM | women in STEM.

field with the same qualifications.

H3 I have not been personally

affected by gender barriers in STEM.

Also, G5, CD2, B3, G2, G3, B2, G1, )

G4 and F3. As for Sputh Korea, in Japan there were
strong disagreements for these statements
with a mean difference in response values

Japan As could be expected there is also more often than not over 1.

disagreement: Women are much more likely to agree

E3 It is appropriate to introduce a with E3 than men.

quota system or affirmative actions to

solve gender inequality in the STEM

field

and with B3.

F2 Primary br.eadwipne?s (who take There were some very strong

care of financial obligations) of disagreements between men and women

South | households should be men. with F5 having a mean difference value of
America | Also, G5, F1, B4, CD3, B5, CD2, over 2. NB. The sample size of men was

CD1, CD4 and F4.

very small: only 5, and perhaps this is not
meaningful.
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Results from other comparisons

Interpretations were possible when comparing across STEM sectors and different
countries and regions. Examples of these are:

e The comparison of all STEM Clusters in South Korea.

e South Korea compared to all other countries aggregated.

e  Where there were sizable samples for other GISE countries/regions, i.e. Africa,
Europe, Japan, etc.

Some interesting results came from global data to compare: men versus women by STEM
Clusters; men and women in the 3 groupings Early Career, Mid-Career, Senior; and men
versus women according to whether they have considered leaving STEM.

The most difficult to interpret are the results for STEM Clusters as this requires referring
to two different tables of statistical results (i.e. the Overall and Multiple Comparisons), as
well as the tables for codes (i.e. the STEM Cluster letter codes in the table on page 7 and
the coding of responses to indicate gender equality as shown in the table on page 8).
Interestingly, the global overall comparisons for STEM Clusters showed several
statistically significant differences and detailed interpretations could lead to a whole new
report.

For Countries X STEM Cluster set of analyses, there were not so many obviously
significant responses, which may be due to sample sizes, but a longitudinal analysis may
reveal more.

Finally, the comparisons between African men and all other men, and African women and
all other women are included in this section.

The most notable and a sample of interesting differences are recorded in Tables 9 and 10.

Table 9 shows differences in responses by gender while Table 10 outlines other
comparisons; for example, Korea vs other regions.
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Table 10: Other notable results from comparisons

Comparative
Analysis

Statements of interest

Comments

South Korea vs
all other regions

G6 Marriage, pregnancy or childcare
have the same effect on
scientist/engineer regardless of their
gender/sex on their study, research or
work performance.

CD6 Women in STEM being in
trouble or leaving study/work/research
project due to her marriage, pregnancy
or childcare.

It is very interesting to see how
the two statements where
Koreans seem to disagree
strongly with the rest of the
world are both on the impact of
marriage, pregnancy and
childcare.

Koreans are more likely to
report being affected (CD6) and
more likely to disagree with G6.
In both cases the mean value
difference is slightly over 1.
This would imply that the
issues of childcare for working
parents are still very much alive
in South Korea.

Taiwan vs all
other regions

F4 In order to maintain the order and

peace of a family, the husband should
have greater power and authority than
the wife.

Taiwanese seem to disagree
with this statement more
strongly than the rest of the
world. This would indicate a
better potential for gender
equality! However, the absolute
mean difference was not high.

Africa vs all other
regions and
Africa X Gender
vs. all other
regions

F4 In order to maintain the order and
peace of a family, the husband should
have greater power and authority than
the wife.

F2 Primary breadwinners (who take
care of financial obligations) of
households should be men.

E3 It is appropriate to introduce a
quota system or affirmative actions to
solve gender inequality in the STEM
field

Also F1, F2, and F3

In contrast to Taiwan,
respondents from Africa were
much more likely to agree very
strongly with these statements
than the rest of the world.
African men were strongly in
agreement with F4, compared to
men from elsewhere. But they
were also more likely to agree
with E3.

African women were much
more likely to agree to nearly all
statements in Section F (F1 to
F4) compared to women from
elsewhere.
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Table 10 cont’d

Comparative
Analysis

Statements of interest

Comments

South America
vs all other
regions

F1 In a relative sense, men are rational
while women are emotional, and thus
they ought to complement each other
by carrying out roles that are
appropriate for their gender.

And section B.

In South America, respondents
were more likely to disagree
with the statements F1
indicating GE, but also much
more likely to disagree with the
statements in section B,
indicating less GE.

Japan vs all other
regions

F1 In a relative sense, men are rational
while women are emotional, and thus
they ought to complement each other
by carrying out roles that are
appropriate for their gender.

As for South America, in Japan,
respondents tend to disagree
with F1, much more so,
compared to all other
respondents.

In general, respondents in Japan
are more likely to disagree with
statements so highlighting the
potential for GE.

Europe vs all
other regions

B1 Girls and boys are equally
encouraged to choose any major/field
of study in STEM during their
education period.

Europeans do not feel that boys
and girls are equally encouraged
into STEM.

India vs all other
regions

CD1 Women in STEM being
disadvantaged in receiving
promotions, grade appraisal, research
funds or scholarships because she is
female.

The significant mean value
differences (absolute values
were less than 0.75) did not
appear to indicate huge
differences of opinion compared
to the rest of the world, although
there appears to be more
agreement with CDI.
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Table 10 cont’d

Compara.t 1ve Statements of interest Comments
Analysis
We note from the multiple and
the overall comparisons that
responses from the Medicine
and Health sector are more
CD1 Women in STEM being likely to disagree with CD1
disadvantaged in receiving (mean value 2.62) compared to
promotions, grade appraisal, research | Engineering, Maths/Numerical
funds or scholarships because she is Sciences, and Social Sciences
female. (with mean values 2.20, 2.00
STEM Clusters - . . ' and 2.20 r.espective!y). This
And E1 I believe things will turn out may surprise those in
globally fine i . . .
ine in the future career for women in | engineering sectors who argue
STEM. that we only need to see more
women in engineering for
gender barriers to be reduced.
NB Many other interesting Similarly, responses to E1 are
interpretations are possible! clearly more pessimistic for
Medicine and Health compared
Agricultural, Engineering,
Maths/Numerical Sciences and
Social Sciences.
G6 Marriage, pregnancy or childcare
have the same effect on Women in Agricultural sectors
scientist/engineer regardless of their are more likely than men to
. gender/sex on their study, research or | disagree with G6. And men in
Agriculture .
STEM Cluster X work performance. the Agrlcultura! sectgrs appear
Gender o to be .conse.rvatlve with more .
F4 In order to maintain the order and agreeing with F4 than women in
peace of a family, the husband should | Agriculture with a mean
have greater power and authority than | difference of 1.4.
the wife.
CD1 Women in STEM being
disadvantaged in receiving
promotions, grade appraisal, research
funds or scholarships because she is
female. There are many statements
Engineering CD2 Women in STEM being where women in Engineering
STEM Cluster X | disadvantaged in participating or are more likely to indicate
Gender leading a research/work project or gender barriers, including all of
team because she is female. Section G on treatment at work.
Section G and:
H3 I have not been personally affected
by gender barriers in STEM.
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Table 10 cont’d

Comparative
Analysis

Statements of interest

Comments

Early career vs.
Midcareer vs.
Seniors -
Globally

Nearly all statements.

It is notable that the three
categories can be differentiated
in terms of their perceptions of
gender barriers. However as
noted below, the mean values
for responses do not vary in one
direction.

Senior X Gender

H3 I have not been personally affected
by gender barriers in STEM.

CD1 Women in STEM being
disadvantaged in receiving
promotions, grade appraisal, research
funds or scholarships because she is
female.

CD2 Women in STEM being
disadvantaged in participating or
leading a research/work project or
team because she is female.

G1 Women are equally granted or
entrusted equal roles for their research
or project or work performance at the
laboratory and at work.

G2 Women equally receive the
appraisal or award for the outcome of
their project or research or work.

Senior women in STEM were
much more likely to disagree
with H3 compared to senior
men. And to disagree with G1
and G2. They were also more
likely to report having been
disadvantaged at work (CD1
and CD2).
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Table 10 cont’d

Comparative
Analysis

Statements of interest

Comments

Mid-career X
Gender

G6 Marriage, pregnancy or childcare
have the same effect on
scientist/engineer regardless of their
gender/sex on their study, research or
work performance.

H3 I have not been personally affected
by gender barriers in STEM.

CD6 Women in STEM being in
trouble or leaving study/work/research
project due to her marriage,
pregnancy, or childcare.

Also, G5, G2, CD1, G1, CD2, B3.

Mid-career women (i.e., 10-20
years’ experience) were more
likely to report having been
impacted by marriage and
childcare etc. than men. This
might be as expected. What is
not so expected is the number of
statements where there is a big
difference (i.e., 1 or nearly 1)
between the responses of
women and men.

Early Career x
Gender

None!

This is included to highlight
how early career women (i.e.,
up to 10 years in STEM) do not
report any significant
differences compared to early
career men.

Leaving STEM

This analysis compared the responses
by men and women to the question in
Section A: Have you left STEM or
considered leaving STEM
permanently?

The analysis shows that there
are differences in responses to
this question, but with a strange
mix of results. Men are more
likely to reply with a “Maybe”
than women, whilst women are
more definitive with their
responses and either reply with
a Yes or a No.
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Countries grouped by human development & gender equity indices
(HDI/GII)

An additional analysis assessed the concept of comparing responses to B-H sections
according to groups of countries with the same values of the HDI (Human Development
Index) and secondly with clustering of countries according to the GII (Gender Inequality
Index).

For HDI, it was notable that responses for countries with Very High and High ratings were
almost indistinguishable: the comparative analysis showed only three statements where
there was any statistical difference in the mean values. The responses for countries with
Medium and Low Ratings were also remarkably similar. It may be possible to simplify
comparisons in the future by grouping Very High and High HDI countries, and Medium
and Low HDI countries. This will enable other interesting groupings to be considered
while keeping sample sizes large.

In 2021 there were only a handful of questions for which the correlations were meaningful
where the absolute values of the coefficients indicated a low to moderate correlation. But
with the increased sample size, this year it was clear that there is a close correlation
between HDI and GII: i.e. the results and comparisons for countries by GII rankings were
similar to the results and comparisons for HDI groupings.

The statements of greatest interest were:

G6 Marriage, pregnancy or childcare have the same effect on scientist/engineer
regardless of their gender/sex on their study, research or work performance.

CD6 Women in STEM being in trouble or leaving study/work/research project due to
her marriage, pregnancy or childcare.

G7 Female students in STEM are intimidated in the laboratory or in classes or in
the workplace because they are female.

There is a distinct difference in responses to these statements: respondents from high HDI
countries are more likely to disagree with these statements.

Focus on Africa

In the above section and in Table 10, we have reported on some of the more notable
comparisons for African men vs. all other men and African women vs. all other women
from the initial analyses.

In addition, a secondary analysis was carried out making use of all the late responses to
compare responses from English-speaking Africans to French-speaking Africans. There
were no interesting differences to report. This does not mean that there are no differences
across countries in Africa, of course, but it would confirm that there are no systemic
cultural issues related to the European official language in use.
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Other considerations and issues:

Assumptions and biases

A key assumption made in this study and in preceding studies is that it is women
who are impacted negatively by gender inequality. A few respondents noted this, and in
some cases added quite strongly worded comments (here shown verbatim):

“Girls are given unfair advantages in STEM because of quota”.

“[...]I don't think there is any gender equality. But I do feel that there is gender
inequality for males. Because girls are getting more chances and opportunities than
boys.”

“I believe that females get much more opportunities not only in getting better jobs but
also in other aspects of the opportunities.[...] "

“I feel that there are enough laws for protection of women in stem. So. There is no
need of extra quota or anything else for women - this creates inequality between
women and men . And this will leads to discrimination”

“I totally agree that women are facing issues in STEM but in same way men are also
facing issues. So I believe never see issue only from women side when it is gender
issue. Here both are victims on sometimes.][...] "

“I have seen cases where Women not only receive equal opportunities as Men but also
have a bias TOWARDS them [...]”

In future studies, it will be important to address these concerns of biases and assumptions
explicitly. This will need both justification where an assumption has to be made, or
alternatively attempt to remove the bias in the statements.

In carrying out the detailed analysis and interpretation, particularly in relation to the GISE
Index, it was noted that there were some statements which could be interpreted in several
ways. For example,

F5 1 believe gender equality will be fully achieved only if women are given equal
opportunities as men.

Disagreeing with statement F5 can both mean that the respondent does not believe equal
opportunities can ever lead to gender equality since there is no possibility of gender
equality, or on the other hand that the respondent believes that for gender equality to exist
there needs to be more action than just equal opportunity. As a reflection of this potential
for confusion, we note a final comment made by a respondent:
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“There can never be equality when it comes to gender matters in STEM or any other
field. We must consider pursuing the EQUITY agenda rather. What are the peculiar
strengths and weaknesses of females in STEM? How can it be harnessed so they
become the best in their context.”

This last respondent would probably not agree that “gender equality” is possible but is
likely to agree with the idea of equal opportunities.
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Confounding variables not yet included in analyses

The following are variables not included in analyses for this study, so may be added
to future projects or INWES regions may be encouraged to conduct their own analyses:

e Family responsibilities: In most regions, there is considerable debate over the
impact of family caring tasks carried out mainly by women. This will be a ripe
area for future analysis.

o Age: although where the carcer stage was not clear from the number of years in
STEM, the career stage was estimated by comparing year of birth to the number
of years of experience in STEM given.

e Original STEM focus: when considering the STEM specialism or sector of a
respondent, if the current STEM specialism was unclear, the original STEM
specialism was chosen as the representative area of STEM for the respondent.

e Type of organization: some of the respondents noted that in their countries the
situation of women in industry was quite different to the situation of women in
public sectors.

The origins of the respondents in principle allows for checks on outliers. In practice, this
question was used to assess possibilities of errors in interpretations of the questions
regarding the African diaspora. It was clear from the combination of origins that many
respondents misunderstood the question on the diaspora: many in Africa claimed to be part
of the diaspora when the definition would exclude them from being considered.

e African Diaspora: as noted earlier, this analysis was not conducted in the initial
phase. The sample of respondents who considered themselves (and who could be
considered) to form part of the African diaspora was too low for meaningful
interpretation. In future studies, it may be possible to highlight this as a desired
group for responses and aim dissemination and promotion of the survey to this

group.
Other confounding variables not applied in this phase include the region-specific questions:

Republic of Korea: regions of origin

Africa: belonging to a large or polygamous family
India: religion and caste

Europe: disabilities and other aspects of diversity
New questions for Latin America

The raw data is being made available to the regions and others who will be able to add to
the analyses by comparing results clustered by the values of these confounding variables.
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Sample sizing

In 2021, concerns were raised on sample sizing. These concerns were considered,
and a proposal was made to address the need for sample sizes that reflect population sizes.
A further review was carried out this year to assess current practice regarding global
surveys. Advice was also obtained from the contracted data analysts and statisticians.

The OECD Handbook on good practice for creating composite indices provides guidance
on sample sizing (OECD 2008). The OECD Handbook summarizes the various approaches
and notes that the sample sizes can be small, and choices are guided by heuristics with no
fully objective method to agree a minimum sample size.

The advice from the data analyst on this project is that the statistical tests will themselves
indicate which results are robust and which are not. To be on the safe side, the heuristic
that 30 or fewer responses is too small a sample was also applied.

“A tool for change” - the GISE Index

In 2021, there was a proposal for an index to measure the progress of women in
STEM at national or regional levels. An approach was proposed based on comparing male
versus female perceptions of gender barriers: the wider the variance between men and
women, the more likely gender barriers exist and the less likely there will be change. This
index would be measuring the potential for gender equality in STEM.

In testing the proposed index, however, it was found that the variations at one end were
not linear and at some points did not vary enough to distinguish between regions.

In 2022, a new slightly different form for the GISE Index has been proposed. It is based
on considering two aspects or factors:

e a comparative factor Views of Gender: as for 2021, this results from comparing
perceptions of men and of women and where there is agreement, this is likely to
mean potential for better gender equality in STEM in the immediate future.

e an absolute factor Differences in Perceptions: we can also consider any absolute
indicators of gender issues and sexism. Where these exist, there is lack of gender
equity right now.

The reasoning for this is that we wish to be able to compare not just numbers of women in
different STEM sectors but also shifts in cultural change. Those shifts would be indicated

by the comparative factor. The absolute factor though provides concrete evidence of
gender equality.

Figure 5 provides a high-level logical view of this composite index.
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This first analysis includes almost all questions from Sections B-H; i.e., the question marks
in the diagram in Figure 5 can be replaced with all statements. Only question F5 has been
discarded. Initial coding was drafted as shown: Survey questions on gender barriers.

— F Gender roles —

Lam B Gender in STEM G

=1 C/D Experiences |
GISE Index
'mal E Support for policies L

mal C/D Experiences o

G Barriers at
work/study

=1 H Career progress [

Figure 5: The 2022 GISE Index based on two factors

Addressing concerns arising from initial analyses

Initially there were a few concerns, which are here resolved. An initial worry was
discovering a positive association between Section F and the other sections (i.e., B, CD).
This concern was addressed relatively easily.

At first glance, F should be negatively correlated. But F measures “what should be,” and
the other sections measure “what is”. It is rational and consistent that someone who
perceives gender inequality would also wish for gender equality: since statements in
Section F are negatively worded (in the sense that the scenarios presented are negative
from a gender equality standpoint), someone who reports perceiving unequal opportunities
between boys and girls (disagree to B1) would also disagree to F1 (In a relative sense, men
are rational while women are emotional, and thus they ought to complement each other by
carrying out roles that are appropriate for their gender).

Disagreeing with B1 means that respondents recognize a gender barrier (due to gender

inequality) and disagreeing with F1 means the respondent does not wish for gender-
specific roles (due to gender equality). As such, the scales in both sections are already in
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the correct direction (the higher the mean, the more respondents wish for gender
equality/perceive gender inequality). This means that responses to F are not reverse coded
for the purposes of the GISE Index.

In addition, in the initial test, India scored relatively well in comparison to other regions
on the factor "Absolute view of gender barriers in STEM", but one of the worst in terms
of "Comparative view of gender barriers in STEM". This may be that the sampling is
skewed towards India as there are many responses from India. Similarly with the number
of responses from Africa as compared to the rest of the world. It may be that we are
detecting a difference between men and women in India, but not elsewhere and so
assuming agreement elsewhere rather than having enough information to support that there
is disagreement.

A possible solution is to employ only the absolute factor, but this does not meet the
approach sought after, i.e., being able to use comparative data. Instead we applied the
following differentiated coding for responses from men and women for the two factors and
this provided the results shown below.

Factor 1: Absolute views

The initial test analysis indicated that only responses from women should be used
in calculating the first factor (absolute). Since we are comparing regions, a low mean to
any statement would be indicative of lack of gender inequality as perceived by all. Yet if
men perceive no gender inequality (and the data seem to suggest this is the case, at least
in some instances), and the sample for one region is mostly comprised of men, this could
artificially sway the results to show "gender equality" when in fact, it might be due to an
overrepresentation of men in the sample. Retaining only answers from women would
allow for a more comparable view across countries for this factor.

Factor 2: Comparative views

On the second factor (comparative views), only gender gaps/effects when women
report being disadvantaged over men are included. This would allow for a more focused
relevant factor.

For example, regarding B1 (Girls and boys are equally encouraged to choose any
major/field of study in STEM during their education period):

e [If women disagree more than men, it is included, as well as the magnitude of the
disagreement. This shows an issue from a female perspective.
o Ifthere is no difference or if men disagree more than women, it is recorded as "0".

Also considered was splitting the factor in two: one for when women perceived being
disadvantaged over men, and another for when men perceived being at a disadvantage over
women. This was not implemented here.
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The implemented process and solutions

The following describes the process employed with comments on solving some of
the concerns raised above. This is the methodology for future analyses:

Step 1: Initial set up

1.1: To ensure consistency in directionality among all items, items G7, E2 and E3
were reverse-coded. As such, for all items, the higher the mean, the more
respondents report perceiving gender inequality or wishing for gender equality.

1.2: The dataset is prepared such that each row represents a country or region
(shortened to Region) selected because of the sample size or importance to the
survey.

Step 2: Calculate Factor 1 - Views of gender (Absolute)

As Factor 1 is meant to highlight regional differences in how women perceive
gender roles, gender in STEM and experiences, only responses from women are
retained for this factor. This also accounts for imbalances in the distributions of
men and women per region.

The following steps are applied to response values from sections B, C/D and F
(excluding F5 as explained earlier) only.

2.1 Reliability analyses are carried out. Compute the mean value of all items in a
section for each region.

2.2 Standardize the mean values for each item across all regions.
2.3 Compute the mean values of the standardized means for each section.

2.4 Compute the mean of all 3 sections: this provides the "Views of gender
(absolute)" factor value. The lower the value of the mean of means, the more
women are reporting experiencing gender barriers.

Step 3: Calculate Factor 2 - Difference between genders (Comparative)

This Factor compares responses from women to responses to men per region. If
responses are in agreement (i.e. where the difference in the mean values = 0) then
we take this to mean potential for gender equality. Positive differences indicate
men do not perceive the barriers that women do, and this will imply a lower
potential for gender equality.

The following steps are applied to response values from sections C/D, E, G and H
only.
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3.1 The standardized mean difference (d), i.e. the mean difference divided by the
standard deviation which provides a measure of effect size, was computed for each
item per region.

3.2 Given the data structure, positive values for d indicate a perceived
disadvantage by women in comparison to men. In order to only capture the
experience of women in STEM, where d was negative, i.e. where men appeared to
be reporting disadvantages compared to women, d was recoded to 0.

3.3 Compute the standardized means of the values of d for each item across all
regions.

3.4 Now compute the mean for each of the 4 sections.

3.5 And compute the means of the means of the 4 sections to iterate the
"Difference between genders (comparative)" factor.

The lower the value of the mean of means, the greater the difference between the
gender barriers reported by women compared to men.

Step 4: Calculate the GISE Index

4.1 Compute the mean of both factors to iterate the “raw” GISE Index. The lower
the value, the less likelihood of gender equality in STEM.

4.2 To compare a set of regions, the means of the two factors are normalized to
range between 0, for the region least likely to have or to progress towards gender
equality in STEM, and 1 for the region with most or likely to progress towards
gender equality in STEM. The reported GISE Indices are comparative indices for a
set of regions.

An example calculation

Intermediate values for the calculations for the comparisons carried out for this
survey have been provided in Appendices, along with all other data. Here, we illustrate
the computational steps by considering the data for Africa.

Step 1.1 results in a recoding of the mean value for African women’s response to E2
(1.22) to (6 - 1.22) = 4.78. Similarly, the values for E3 (1.44) and G7 (2.57) are recoded
to 4.56 and 3.43.

Step 1.2 ensures that all original mean values are transposed into a row format.

Step 2.1 tests correlations to ensure the validity of the data, and mean values for B, C/D
and F of 2.16, 2.56 and 2.77 respectively.

Step 2.2 calculates the standardized values for each item in sections B, C/D and F. For
example, the standardized mean value of B1 for Africa requires the mean and the
standard deviation of all the values for B1 across all regions (i.e. 2.07, 2.10, 1.71, 2.32,
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3.39,2.97,2.36, 3.0), which are 2.50 and 0.58 (to 2 decimal points). Thus the
standardized value for B1 for Africa = (2.07-2.50)/0.58 = -0.74696.

Step 2.3 finds the means of the standardized values for each section B, C/D and F. In the
case of Africa, these are -1.14, -0.95, and -2.11.

Step 2.4 calculates the Factor 1 raw value as the mean of the 3 means, to give -1.40

Step 3.1 results in calculations for the standardized mean difference value d of each item
in the relevant sections. For example, the mean difference value for C/D1 = (mean value
for women — mean value for men) = 0.57. To standardize, we find the combined standard
deviation for the population of both men and women = 1.1753. The resulting
standardized mean difference d for C/D1 is 0.57/1.1753 = 0.49 (to 2 decimal places).

Step 3.2 is applicable to the standardized mean differences of G7 and H4 for Africa,
where the computed results were -0.164 and -0.11 respectively. These are recoded to 0.

Step 3.3 computes the standardized means of the values of d across for one item across
all regions (as for step 2.2). Thus, the standardized d for C/D1 for Africa is -0.92689.

Step 3.4 calculates the mean of all standardized means of d by section, so for Africa and
C/D1 this is -0.82.

Step 3.5 calculates the Factor 2 raw value as -0.91.

In step 4.1, we combine the two Factor values to obtain the raw GISE Index. For Africa,
this is (-1.40 -0.91)/2 = -1.15.

The final step 4.2 requires ordering the raw GISE Indices to obtain rankings for the
regions being compared.

Summary GISE Index results for the 2022 Survey

The following compares the results for the initial selected set of countries and
regions. The results for each of the two factors (absolute and comparative) are included to
demonstrate how they may differ

We note that the index seems to indicate that there is still much to be done in Africa and
in India before change can happen.

Conversely, South Korea seems to rank highly in the GISE Index, but it is worth noting
the difference in the partial indices for the two Factors. The index of 0.65 for Factor 1
(only 4" in ranked order) implies Koreans are reporting gender barriers, but the index of
1.00 for Factor 2 (which is the highest) implies the potential to progress towards gender
equity in STEM.
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Table 11: GISE Index results

Factor 1 Factor 2
ComelSSE Gbag | LR Compraivg T2k
Index Index

Africa 0.00 0.00 1 0.00 1
India 0.16 0.14 2 0.16 2
Taiwan 0.42 0.45 3 0.32 3
Japan 0.70 0.72 5 0.56 5
European Union 0.73 0.95 7 0.33 4
Rest of the World 0.81 0.79 6 0.70 6
(as a comparison)

South Korea 0.87 0.65 4 1.00 8
South America 1.00 1.00 8 0.83 7

*Index of 0.00 means greatest perception of gender barrier and 1.00 means least perception of gender barrier

Next steps and summary

This methodology allows comparisons of regions, and to dive deeper into two
factors for gender equality in STEM, that is, the absolute “what is” and the comparative
“what should be”.

We do note that there are some low sample sizes for certain regions and that the GISE
index does not consider variability in responses. Thus for the moment, we should use this
index qualitatively to describe the survey sample, rather than to generalize quantitatively.
The results here, however, are highly promising. The intention is to test the above
methodology on past survey data focused on the INWES APNN regional network to
compare the GISE ranking across the countries of APNN. In addition, in this iteration of
the GISE index, all items/sections/factors are given equal weights. Future work could
consider testing if components should be weighted differently, and as noted earlier, we
may also wish to split the Comparative Factor into two.
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Opening access to GISE Data and Collaboration

In past surveys up to 2018, data from the surveys on gender barriers in STEM have
been shared with INWES members to direct their own analyses.

In 2021 requests were made to access the new international raw responses. To do this
sharing, it is necessary to ensure that data is shared ethically and used responsibly. The
following is the proposed policy to make these requirements explicit.

A policy for access to GISE Data

All organizations and individuals requesting access to the GISE data will be asked
to abide by the following principles:

e Confidentiality and data protection:

All requesters of data will commit to ensure that all data be used responsibly
with no attempt to identify any individual. No data can be forwarded onto any
other organization. All requests for onward sharing of data must be referred
to INWES or KWSE.

All data provided by INWES or KWSE will be stripped of any identifying
personal information to meet the requirements of the GDPR regulations in
the EU and the data protection regulations in Canada.

INWES Board of Directors will be ultimately responsible for ensuring that
data from 2021, 2022 and any future surveys disseminated by INWES is
protected according to all required regulations relevant to INWES and any
sharing ensures privacy of all respondents.

e Access: All access to the data will be by request through KWSE and INWES only.
Any new results will be shared in return with INWES and KWSE.

e Acknowledgements: KWSE, INWES and the funding organizations of the
projects (past, present, and future) will be acknowledged. All publications or
projects by those accessing the data that include the data or new analysis of data
from any of the GISE related projects (past, present, or future), will acknowledge
INWES and KWSE prominently. Similarly and in turn, INWES and KWSE will
acknowledge those who have carried out new analyses in any publications or
projects that make use of the new analyses.
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Guidelines and guidance provided include:

1. Data structure and fields for raw data

2. A secure online resource of the raw and analyzed data will be created for easy but
secure access to data

3. Logos and templates for acknowledgements

4. A process to share back new analysis results to KWSE and INWES

These guidelines will be made available through the INWES website and promoted to
INWES members and supporters, including contacts made through the GISE project.

A GISE STEM community in Africa

Through the work carried out by the Assistant Consultant in Africa, there are many
contacts in Africa who are interested in taking part in future surveys and wish to use the
evidence from the surveys to inform future work.

INWES is creating an email discussion group for GISE Africa and sharing this with the
individuals who have expressed an interest, including the INWES African Regional
Network.

Further activities to share GISE outputs and outcomes

In the near future, the following activities are planned:

e A GISE webinar as part of the NGO Forum at CSW67 in March 2023.

e ICWESI19, New Zealand, 2023 - abstract submitted and accepted for a
presentation and workshop: “Gender Data for Science and Engineering:
measuring perceptions and experiences across the world”

e There is appetite for further events in Africa and for collaborations to capitalize
on the STEM community in Africa. A session entitled “GISE in Africa - Informing
Action” is in planning for the next INWES African Regional Network (ARN)
Conference in Dakar, June 2023. This session has been proposed to, and
tentatively agreed by the ARN Chair.

e A webinar to launch the public report, planned for May 2023 and to include invited
speakers from UNESCO and the GISE Community.

e Invited talk at the INWES APNN Conference in Ulaanbaatar, Mongolia, June 28-
30, 2023.

e Publication in journals e.g. International Journal of Gender (refer to
https://www.unibw.de/gst2022-en/call_ijgst si papers 2022-official.pdf’)
Abstracts are in preparation for submission.
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Conclusions and Suggestions

Were the aims of the 2022 survey achieved?

The base targets were met; with over 1900 valid responses and a reach of 79
countries. In addition, a later 600+ responses from Africa have been included in
some of the analyses.

The project and results from 2021 have been shared at many events, including
international events.

The intention was to create links to external global partners, such as the World
Economic Forum, Data2X and the World Bank. Some contacts have been made,
but more could be done. On the other hand, the links to UNESCO are strengthened,
particularly in Africa.

The focus on Africa and the additional resourcing for Africa has been successful,
albeit late. It is noted that even for professionals working in STEM, Africa’s
“technology divide” as noted by The Economist (2019) is very real and has a huge
impact on how to disseminate surveys to be shared in Africa. The report by the
African consultant includes further suggestions and comments to support future
work in Africa.

There are rich outputs and outcomes: it was not feasible in the time allowed to carry out
the level of data analysis that could be possible. Not all the suggestions from 2021 have
been incorporated, for example considering similar sized regions with similar
cultural/socio economic issues. Other suggestions that have not been considered in this
year’s study include:

The impact of Covid-19 — this year’s survey did not include any questions to
compare pre- and post-pandemic. Although it is tempting to believe that the world
has returned to “business-as-usual”, there have been some changes to the way we
work that may impact on gender and individuals’ careers including post-pandemic
reduced public spending on education and childcare (McKinsey 2020).

Job roles have not been included, although there is consideration of STEM levels
of experience, and the Latin American specific questions include decision-making
roles. It may still be interesting to compare the experiences for women in technical
roles with those in facilitating roles. In addition, the issue of gender in technician
level roles is still a potential area for future work.
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Key results and outcomes

Important outcomes of the project include:

e The processes for running international surveys of gender barriers in the STEM
areas and to analyze the data, have been tested successfully.
e A GISE Index based on two complementary, but distinct factors has been

developed.

These will provide the basis for future data analysis and surveys.

Other outputs include:

e Survey questionnaires translated to two new languages: Chinese (Traditional
Mandarin) and Portuguese to add to the existing versions in Korean, French,
Spanish, Japanese and English.

e multiple dissemination events, particularly in Africa, to raise the visibility of the
issues of gender barriers and of the GISE project.

o Strengthened visibility of GISE with UNESCO.

In addition, the work in Africa has led to the formation of a large community of STEM
linked by their interest in the GISE project.

Next steps and suggestions for future projects

Proposals to run a further project in 2023 with a focus on data analysis. The surveys
to date have generated a huge amount of data, including regional/country specific data on
confounding variables, which have not been analyzed in full. In addition, the results of all
past surveys have not been compared across time.

It is being proposed that in 2023, INWES and KWSE seek to carry out extensive data
analyses, and support interested INWES members and external partners to study the
existing data. The GISE Index can be tested on past survey data from the INWES APNN
regions to compare the APNN countries.

INWES will be sharing this report and maintaining interest in GISE through events to be
held during 2023 at ICWES19, and in Regional Conferences for Africa, with the intention
of working with KWSE and other INWES partners to deliver the survey again in future
years.
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APPENDICES

The following may include documents reproduced as images. They are available in
PDF format upon request to INWES or KWSE. In addition, some are also available in the
languages of the questionnaires.
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APPENDICES

Appendix A: Additional Information

A-1. Sample email

Sample email inviting individuals and groups to take part

Note: the following text is the long version of emails sent out. Emails were tailored to the
target audience and were usually abbreviated.

Dear colleague,

We would like to invite you and your network to take part in a global survey, a
collaboration between the KWSE (the Association of Korean Woman Scientists and
Engineers) and INWES, the International Network of Women Engineers and Scientists.
The survey captures perceptions of gender barriers in study and work in the sectors and
fields related to STEM (Science, Technology, Engineering and Mathematics). This survey
has been carried out regularly since 2014 in Korea and the Asia and Pacific Nations
Network of INWES. Last year we were tasked with extending the survey to across the
world. This year, the survey is bigger. In particular we want to hear from African scientists
and engineers but all responses from all countries are welcome and necessary.

We ask all genders, adults who are studying, have studied, are working or have worked in
any area of STEM, including social sciences, medicine, architecture etc. to take part in the
survey. We also ask you to share with your networks and to encourage them to take part.
For any country or region where we reach over 100 responses, we will be able to analyze
the data for that area and compare the situation of women in STEM across countries.

The survey is available in several languages online as Google Form, including English
https://forms.gle/PAnrZFuWiUD8RsXFA. For more information, for links to the survey
and information in many other languages and for the 2021 GISE report, please refer to the
project webpage: https://www.inwes.org/gise/. The questionnaire is fully confidential.

This survey is comprehensive but not long. As many of the sections are country-specific,
a respondent will complete around 10 sections where the key sections are short. We
estimate it takes about 10 minutes to complete.

e Have you ever been asked to explain why there are few women in STEM or
what the issues are? Some issues are common across countries and STEM
sectors. But some are not. This survey will help us to see what are common
issues, and which are not.

e We need data on perceptions. We need to know how people, men and women,
feel about gender in STEM. Where perception gaps are small, there is potential
for change. Where men and women feel equally valued, there are potential
solutions to share. This survey will help to find solutions and policies that work.

e We need you to take part so that INWES can suggest ways to create a better
world with the full participation of women in STEM.
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How can you help? Complete the survey NOW https:/forms.gle/PAnrZFuWiUD8RsXFA
and SHARE with all your colleagues, men and women, in all areas of STEM (science,
technology, engineering, mathematics, medicine & healthcare, construction,
economics, social sciences, architecture, etc.). If your network can provide at least 10
responses, this would be great! Deadline to complete the survey: 25 September. The
survey is fully confidential.

The outputs from the project will be a public report comparing the issues,
lessons and solutions for gender equality in STEM around the world. Those
solutions can be used to generate future projects and programmes that work and
is shared with all INWES members around 50 countries. This is in addition to
any country reports (where there are more than 100 responses) which we can
share with your organization to help to inform future projects in that country.

What will be the impact of this project on scientists and engineers? The
information we are gathering is vital to be able to suggest policy, organizational,
and government changes that will ensure that STEM has a better gender balance.
We know that diversity is important to innovation: if our survey can lead to
more women in STEM, we will all gain with better science and engineering.

Why the particular interest in Africa? For Africa, there is very little information
about women in STEM: the GISE project and survey hopes to remedy this and
we will be inviting global databanks such as the World Economic Forum, the
World Bank Group, Data2X, and INWES partners such as the World Federation
of Engineering Organizations, International Science Council, and through UN
channels to make use of the outputs from this year and past years.

If you have any problems in accessing the questionnaire or any questions, please do not

hesitate to contact the Project Manager, sarah.peers@inwes.net.

For more information refer to the project webpage: https://www.inwes.org/gise/.

Dr Sarah Peers MIET MINCOSE FRSA FIKE

Project Manager for INWES

Mobile/Whats App:xxxxxxxxxxxxxxx | Twitter:@GenderSTEM | LinkedIn:SMCPeers
INWES contact: sarah.peers@inwes.net

Member of INWES-Europe | Twitter: @INWES Europe | Facebook page: INWES Europe

On behalf of INWES | Twitter: @INWES_Global | Facebook page: INWES | LinkedIn company

page: INWES
The International Network of Women Engineers and Scientists

“To build a better future worldwide through full and effective participation of women

and girls in all aspects of Science, Technology, Engineering, and Mathematics.”
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A-2. The Questionnaire

The questionnaires in Korean, English, French, Spanish, Japanese, Chinese, and
Portuguese can be made available upon request.

English Version

International Survey 2022: Gender
Barriers in STEM

For men and women working or studying any area of STEM*. A survey forming part of the
collaborative INWES-KWSE Gender perceptions In Science and Engineering (GISE)
project.

*STEM : Science, Technology, Engineering, Mathematics including social sciences,
medicine, architecture, etc.

* Required

About this Survey

The purpose of this survey is to evaluate how scientists and engineers across several regions
in the world perceive gender barriers experienced by women in STEM. The term “gender
barriers” is used in this study to describe hurdles and obstacles women in STEM experience in
their educational and professional lives because of their biological and social identity as
women.

Please take time to answer each and every question as truthfully as possible. There are no
right or wrong answers. Please respond based on your experiences and thoughts.

We estimate the questionnaire takes an absolute maximum of 20 minutes to complete and
there are around 12 Sections only (some very short indeed). Your answers will be used only for
analytical purposes. All data gathered will be published in combined form. This survey is
anonymous and any personal information will be kept strictly confidential. Please see: Data
Protection and Confidentiality (http://inwes.org/gise_DP_Confidentality)

This survey is for respondents of any gender. All respondents will be required to answer
Sections A, B, E, F, G, H. Those who identify as women or more closely female will be asked to
reply to Section C. Those who identify as men will be asked to reply to Section D. Those who
have defined themselves as “other” gender will be asked to attempt to identify whether they
need to respond to either C or D according to the best approximation to their personal
circumstances or lived experiences.

For more information on the project, please refer to www.inwes.org/gise. In case of questions
and queries on this questionnaire, email the Project Manager Dr Sarah Peers
sarah.peers@inwes.net. In case of complaints or more general questions about the project,
email info@inwes.org.

We deeply appreciate your cooperation!

Criteria to be part of this survey
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APPENDICES

same
environment.
& We have come to the end of the survey. Thank you for your
time and participation!!®
End of

. . This survey is part of the 2022 INWES-KWSE Gender
Questionnaire perceptions In Science and Engineering (GISE) project; for more
information on the project, please refer to www.inwes.org/gise.

52. If you have any final comments to make about the Survey or the Questions,
please feel free to add them here. Please do NOT add any information that may
identify you.

This content is neither created nor endorsed by Google.

Google Forms

GISE Report 2022 © 2022 INWES & KWSE

80



APPENDICES

A-3. Glossary

e Gender

e isused in this questionnaire to mean the gender/sex you identify as.

e The option for “other” is to allow non-binary genders to identify themselves
and be included in this survey at a basic level. We realize this option covers
many genders. Our focus, for the purpose of this survey only, is to identify
the barriers of people who identify more with the female gender or whose
experiences reflect those of women generally. In future, larger surveys, we
may be able to consider all aspects of gender more widely.

e Working age
e is a descriptor intended, in the context of this survey, to apply to someone
who could be employed as a STEM professional, assuming they have
achieved the basic qualification.
o First university level degree
e is used to mean a bachelor’s level degree (BA, BSc, BEng/MEng) or other
officially agreed (e.g., by your scientific society or professional institution)
equivalent to ISCED 2011 Level 6 achieved through training or relevant work
experience.
e Family/domestic/caring responsibilities

e means the tasks related to caring for children, meal preparation and shopping,
laundry and cleaning.

o Affirmative Action
e is the social policy to protect and support members of minority groups
intended to end and correct the effects of a specific form of discrimination.

Quota System
e is the social policy which gives preference to protected group members
(historically unfairly treated due to their sex, class or race) to correct the
inequality in hiring, studying or social participation.

GISE Report 2022 © 2022 INWES & KWSE 81
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A-4. Report from Assistant Consultant in Africa

The Associstion of
Korean Woman Scientists & Engineers

International Network of Women Engineers and Scientists ZE;E\E ooy 2912)

.- butlifing a Better future worldwide

As part of the dissemination of the KWSE-INWES global survey on the African continent and
in the diaspora, the Assistant Consultant set up a three-month action plan (July, August and
September) which was implemented through the following activities:

JULY

The advisory activities carried out in July 2022 were marked by three main priorities:
- Meetings and working meetings internally and externally,
- The development of an action plan for the dissemination of the survey in
Cameroon and Africa
- The strategy for its implementation at the national and continental level.

1- Internal work meetings
This were the webinar meetings that were held between Sarah Peers (project manager) and
me. These meetings took place in accordance with the following schedule:

July 8: meeting contact, presentation of INWES focal points in Senegal, Germany, Spain,
Mongolia and definition of my tasks.

July 11: presentation of the action plan developed for the dissemination of the survey

July 15: status report on the progress of the survey dissemination work.

In addition, another meeting was held on July 19 and focused on the presentation of the GISE
Assistant/Consultant INWES by Sarah to the other ARN staff for an effective contact and the
initiation of a regional strategic coordination plan for achieve the objectives of the project in the
Africa zone.

The last internal meeting of July is the one relating to my participation on July 20, 2022, in the
webinar marking the 20th anniversary of INWES.

GISE Report 2022 © 2022 INWES & KWSE 82
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.. butlding a better fulure worldwide The Association of

Korean Woman Scientists & Engineers

INWES) International Network of Women Engineers and Scientists W?E o101 2219]

During the online meeting between Paul Bernard Noah (GISE Assistant/Consultant) and Sarah Peers (Project Manager)

External activities

As part of our mission, which is to provide our technical, strategic and operational contribution
to the realization of the ongoing survey on the African continent, the following activities were
carried out by the GISE assistant consultant:

Survey dissemination campaign

The GISE Assistant/Consultant for Africa conducted a campaign throughout July to
disseminate the survey through some social media. For this month of July, the campaign that
is currently bearing fruit has taken place through whatSapp and sends it emails in English and
in English to more than three hundred recipients. The subject of the emails sent is as follows:
Invitation to participate in the INWES-KWSE international survey

External work meetings

The GISE Assistant/Consultant for Africa held several meetings with institutions, associations
and other organizations whose work and training is related to STEM.
More specifically, | had working discussions with:
o The president of the AIMS Cameroon center, Pr Dr Mama FOUPOUAGNIGNI (July 14,
2022)
o The rector of the ICT University (American school of reference in Central Africa in terms
of technology), Pr Jean Emmanuel PONDI (July 20, 2022)
o STEM Incubator & Startups experts from the Mountain University in Banganté, West
Region Cameroon (July 22-23, 2022)
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o The Secretary General of the investment promotion support network for the
development of entrepreneurship (RAPIDE), Georges Armand Kamande (July 17,
2022)
o Local associations and NGOs working in STEM fields (July 12, 16, 18, 22, 25, 2022)
o Senior officials from the Ministry of Higher Education (July 20, 2022)
o The Resident Representative of |1Al Cameroon — Center of Technological Excellence
Paul Biya Mr Armand Claude ABANDA who granted me a successful Audience (July
19, 2022) etc.
The GISE Assistant/Consultant for Africa also organized other online working meetings with
STEM specialists based in several African countries, resource persons from the African Union,
UNESCO, the Pan-African Youth Union, and leaders of the Pan-African Youth Organization
from the 54 African countries established throughout the continent to mobilize a large scientific
mass around the INWES-KWSE project.

All of these previous working meetings focused on the presentation of the INWES-KWSE
project and had the main objective of encouraging the support and participation in quantity and
above all in guality of scientists and engineers in the international survey on the perception of
the barriers that meet women in STEM fields.

AUGUST

The activities in August took place through webinar sessions with associations working in
STEM, resource persons working in the sectors of education, gender, science, health within
international organizations such as AUC, UNESCO Abidjan, Africa CDC, communication by
telephone and on social networks (e-mail and WhatSapp), information and orientation sessions
with associations and institutions working and studying in STEM, meetings in face-to-face with
resource people in the field and strategic people for the survey.

WEBINARS AND ONLINE MEETING

08/08/2022
Orientation and exchange webinar session with the NKWANGTECH association of Bafoussam
as part of the participation of its members in the INWES-KWSE survey.

Information and exchange webinar session with the association Data Girl Technology - Buea
on the theme: role and place of girls in STEM.

11-12/08/2022

Online seminar with PAVNET on the theme: Challenges women and girls face in STEM career
development. PAVNET is Panafrican Volunteers Network on the STEM aspects, based in
Sierra Leone.

GISE Report 2022 © 2022 INWES & KWSE



APPENDICES

o The Association of
Korean Woman Sclentists & Engineers

INWES International Network of Women Engineers and Scientists ll’Ag‘»'E QIO DI 2919

.. builiding a Better future worldwide

 NWES & PAVNET

SEMINAR ON
CuaLLEnceEs Women aAnp Giris FaceED

im STEM cAREER DEVELOPMENT

Au @®@ x

Q|_| K 7 A

4 ST ol
e ®© E MY
% e Ly R

;HUR!DAV 'I; :ua ggi: 4 pm GMT
RIDAY UG 5
SaTturpAaY 13 Auc 2022 Onllne

Follow and contact us @ the following accounts

12/08/2022
Webinar session of information and exchange with WETECH of Douala on the theme: role and
challenges of WETECH to help raise the level of participation of women and girls in STEM.

20/08/2022

Webinar session of information and exchange with BELOTECH of Ngaoundere on the theme:
Contribution and challenges of BELOTECH to help raise the level of participation of women
and girls in STEM

22/08/2022
Online meeting with UNESCO Abidjan, Céte d'lvoire
Online meeting with five associations leaders in Congo Brazzaville and Congo Kinshasa

23/08/2022
Online meeting with SAFE LIGHT from Ethiopia. Safe Light has main focus pillars, Digital
Literacy, Entrepreneurship, Peacebuilding, Leadership development.

04/08/2022 and 19/08/2022
Exchange meeting (online) with Youth and women department of AUC, Addis Ababa

WORSHOP AND FACE-TO-FACE MEETINGS
03/08/2022, Yaoundé

Information session with women and girl Association Educlik on the challenges of the
participation of women and girls in STEM fields. Yaoundé
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During with the members and president (Angéle Blandine Messa) of Association Educlick

10/08/2022, Yaoundé
Meeting with the President of the Association of Women Computer Scientists of Cameroon
and his team. Yaoundé

11/08/2022, Yaoundé
Meeting with the Secretary General Mr. BODJIO Romance of the association of former
scholarship holders in Korea in STEM issues. Yaoundé

11/08/2022, Yaoundé
Meeting with the Coordinator of the Youth Platform of the Internet Governance Forum (IGF).
IGF Office, Yaoundé

12-13/08/2022, Kye-Ossi, South region of Cameroon
Information and orientation session with UNESCO weavers of peace. Kyeo-Ossi, south region
Cameroon, a cross-border area between Cameroon-Gabon and Equatorial Guinea

|

Ass.Cons. Paul Bemard the explaining the merits of the KWSE-INWES survey to UNESCO peacemakers.
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18/08/2022, Yaoundé, Ministry of post and telecommunications

Meeting with the Coordinator of the Women's Platform and the Coordinator of the Youth
Platform of the Internet Governance Forum (IGF), Ministry of post and telecommunications.
Yaoundé

19-21/0/2022, Kribi, South region of Cameroon

Information and exchange meeting with 40 members of the Cameroonian Leadership
Academy including 11 engineers, 12 doctors, 3 mathematicians, 4 computer scientists, 2
architects, 5 social science specialists and 3 people from other fields. Kribi, south region,
Cameroon

24/08/2022, Yaoundé, Ministry of External Relations

Briefing with the deputy director of the African union at the ministry of external relations.
Ministry of external relations. Yaoundé. The purpose of this meeting was to request the Ministry
of External Relations of Cameroon to ask its diplomatic representations in Africa to disseminate
in their territories of competence the message of participation in the KWSE-INWES survey.

SEPTEMBER

The activities in September took place online, and face-to-face.

During the month of September, E-mails were sent to NGOs, associations, institutions and
individuals specialized in STEM (Ethiopia, Nigeria, Sierra Leone, Zambia, Céte d'lvoire,
Gabon, Angola, Gambia, South Africa, etc)

WEBINARS AND ONLINE MEETING

02/09/2022

Webinar session of information and presentation of the importance of the INWES-KWSE
survey with the Engineers of Nile Youth Development Actions

GISE Report 2022 © 2022 INWES & KWSE



APPENDICES

J INWES International Network of Women Engineers and Scientists ZEE?E ooy ntep| 2919)

.. builifing a berter future worldwide The Association of
Korean Woman Scientists & Engineers,

04/09/2022
Online meeting with G54 AFRICA

09/09/2022

Participation in the AOTS webinar on leadership programs and organizational changes.
During this webinar, | made a brief presentation of the INWES-KWSE survey and invited
webinar participants to complete the survey.

13/09/2022
Online meeting with the GIVEN BACK training and tutoring institute, Gabon

13/08/2022
Online exchange with GPN Global solutions LLC International, Zambia.

WORKSHOP AND FACE-TO-FACE MEETINGS
Between September 8 and September 14, 2022, there were informal meetings with
engineers, doctors, STEM students.

07/09/2022, Garoua, North region of Cameroon
Information and Orientation Session with UNESCO Peace Weavers, Garoua, North Region
Cameroon

14/09/2022, Ebolowa, South region of Cameroon
Information and orientation session with engineers, managers, trainers and learners of the
Center of Education and Action community (CEAC) of Ngalane, Ebolowa.

16/09/2022, Yaoundé
Press conference on the presentation of the importance and challenges of the KWSE-
INWES survey for Cameroon in particular and for Africa in general.

The conference officials, Paul Bemard Noah (Assistant Consultant INWES for Afnca) Kopong (Repi ive of the
Ministry of Posts and Telecommunications), Madame Dontsop Adeline (Representative of the Ministry of Youth)
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A view of the room (representative of the Ministry of External Relations Alexis Djatao, journalists of public & private medias

The following activities were planned to take place in September, but for various reasons, they
took place in October. These are more particularly activities related to my work stay in Congo
Brazzaville at the invitation of the representative of the UNESCO office in Congo Mrs.
Fatoumata Barry Marega for discussions on the subject of the KWSE-INWES survey.

04/10/2022, Brazzaville, cabinet of Congolese head of state

Information and exchange meeting on the GISE project and the KWSE-INWES survey with the
director of the computer training center which depends on the computer and research center
for the army and security (CFI-CIRAS) Mr Alain Ekondzi. CIRAS is a body attached to the
office of the Congolese Head of State. Brazzaville, Congo

05/10/2022

Audience with the Permanent Secretary of the Advisory Council for Civil Society and Non-
Governmental Organizations Mr. Céphas Germain Ewangui.

The discussions focused on the presentation of the importance and challenges of the KWSE-
INWES survey for the Congo and future prospects. The Advisory Council of Civil Society and
Non-Governmental Organizations is a body attached to the Presidency of the Republic of
Congo.

At the end of the exchanges, the permanent secretary of the institution proposed holding a
conference to present the survey and the GISE project to Congolese civil society organizations
and non-governmental organizations working in Congo. This conference led by the INWES
assistant consultant for Africa was held on October 7, 2022 at the civil society center in
Brazzaville.
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06/10/2022, Brazzaville, UNESCO Office in Congo
Information and exchange session on the presentation of the GISE project and the KWSE-
INWES survey with the representative of the UNESCO office in Congo and her staff.

Information and exchanges session between Assistant/Consultant INWES for Africa Paul Bernard Noah and the UNESCO
representative in Congo Madam Fatoumata Barry Marega accompanied by 5 of her close collaborators including her deputy Mr.
Bouka, and her assistant Mrs. Marléne Omolongo. This session also saw the presence of Antonio Palazuelos, expert in education,
community health and risk communication at the WHO Regional Office for Africa in Brazzaville.

Following the presentation made by the INWES assistant consultant for Africa, all UNESCO
staff members who took part in this session then took the floor to give their points of view.

Speaking on the subject, the representative of the UNESCO office in Congo Brazzaville Mrs.
Fatoumata Barry Marega notably mentioned the cultural aspect of the gender problem in
STEM, she mentioned that only 13 to 30% of Congolese women are in STEMs.

She then raised a concern about how to keep girls and women in STEM? and if in STEM do
girls go all the way in research. Ms. Marega also stressed the need to put in place initiatives
to facilitate the integration of girls and women in STEM fields and to explore the opportunities
of girls and women in all STEM-related fields. She indicated that UNESCO Congo works in
synergy with specialized ministries and that there is an initiative to honor a woman who works
in a STEM field.

The representative of the UNESCO office finally noted that the sample of 100 answers per
country was insufficient and she expressed the wish to explore together the convergences of
view and if possible that INWES and KWSE come back to the partners before validating
investigation. She immediately appointed two of her collaborators to help disseminate the
survey to UNESCO Congo's partner network.

GISE Report 2022 © 2022 INWES & KWSE



APPENDICES

: INWES International Network of Women Engineers and Scientists Kg;E\'E [norqlaqor“golsz]

.. builiing a Better future worldwide The Association
Korean Womon Scientts & Engineers

06/10/2022, Brazzaville, World Health Organization, Regional Office for Africa
Information meeting at the Africa regional office of the World Health Organization (WHO).
This meeting was held at the headquarters of the WHO Regional Office for Africa in Brazzaville

with Mr. Antonio Palazuelos, expert in education and health issues at the WHO Regional Office
for Africa, as usual interlocutor.

Group picture: Antonio F expert in i ity health and risk ication at the WHO Regi Office
for Africa, Paul Bernard Noah, Assistant/Consultant INWES for Africa and Brusely Likiby, national coordinator of Panycop Congo

The objective was to ask WHO Africa to share the survey with their partner networks in the
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07/10/2022, Brazzaville
Information session on the participation of Congolese civil society organizations in the INWES-
KWSE global survey on Gender in STEM with the support of the advisory council of civil society
and non-governmental organizations.
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Group picture with the leaders of CSO and NGOs in Congo after the session

This session focused on three key points:

1- presentation by the INWES assistant consultant for Africa of the GISE project and the
KWSE-INWES global survey for the attention of officials and leaders of Congolese civil society
organizations and invited non-governmental organizations.

2- exchanges (question and answer session) between the INWES assistant consultant for
Africa and the officials and leaders of Congolese civil society organizations and non-

governmental organizations present.

3-The participation of Congolese civil society organizations and non-governmental
organizations in the KWSE-INWES global survey.
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This information and exchange session took place with the support of the advisory council of
civil society and non-governmental organizations, a body attached to the presidency of the
Republic of Congo.

07/10/2022, Brazzaville
Discussion dinner with Mrs. Gamassa Cindy Isola, Gender and Inclusion Officer at the
Congolese Ministry of Posts, Telecommunications and the Digital Economy. Brazzaville.

This meeting was held on the instructions of the Minister concerned who wished to receive in
audience the assistant consultant INWES on Monday October 10, 2022. But due to the fact
that the assistant consultant INWES had to leave Congo on October 8, the Minister instructed
his collaborator Mrs. Gamassa Cindy to have an urgent exchange with the assistant consultant
INWES in order to take stock of the issues of the KWSE-INWES survey and the participation
of her ministerial department.

It is in this sense that my working dinner took place with Mrs. Gamassa Cindy Isola, gender
and inclusion Officer at the Ministry of Posts, Telecommunications and the Digital Economy of
Congo.

Encountered difficulties

During this survey conducted on the African continent, the assistant consultant faced some
difficulties:

1-The ignorance and misunderstanding that some Africans have of the issues and challenges
represented by STEM

2- Problems of access to the internet connection or good quality of the internet network have
regularly arisen. In some cases, some people asked for internet connection fees to be able to
complete the questionnaire.

3- Many people raised the problem related to the length of the questionnaire (they found it
particularly too long). This did not allow some to answer the survey to the end.

GISE Report 2022 © 2022 INWES & KWSE



APPENDICES

A,

INWES) International Network of Women Engineers and Scientists ¥ !E CHQIo| a1 2919

The Association of

. builiing a better fulure worldwide
Harean Woman Stientists & Engineers

Relevance and coherence of the GISE project

Observation 1: The relevance of the project is proven and its goal is consistent with the needs
of African countries.

The socio-political and economic context of African countries makes the purpose of the project
relevant. Indeed, most African states have made efforts in recent years to facilitate the
participation of girls and women in areas and aspects related to STEM and to make them
important levers of their public policies. However, this involvement of women in STEM is still
challenged by a number of cultural, social, economic and structural stereotypes.

Conducting a survey on perceptions of barriers faced by women in STEM fields was entirely
justified.

Observation 2: The project is consistent with the priorities of the African Union and its Member
States and is aligned with the programming framework of the national development policies of
African countries.

The project is consistent with the priorities identified by the African Union and African States
in their strategic frameworks. In concrete terms, the project is aligned with the African Union's
2063 agenda, which makes STEM one of the pillars of the development of African countries.
We can cite by way of illustration the "Vision 2035", included in the new National Development
Strategy 2020-2030 (SND30) of Cameroon.

The project has positioned itself as a support for effective awareness in Africa with a view to
catalyzing and promoting STEM in the service of social inclusion and participatory
development.

Observation 3: Africa zone targeting was relevant and appropriate.

The various respondents and the people met within the framework of this project confirm for
the most part that the project has come to the point in Africa where the participation of girls
and women in the fields of STEM is still relatively low.

Moreover, wanting to involve women more in STEM is a response to the fact that their
involvement, their role and their place are still weak and insufficient.

Project effectiveness

The effectiveness of the project must be analyzed in both senses of the term. On the one hand,
effectiveness refers to the questioning of the accomplishment of the achievements planned in
the initial programming (project document). On the other hand, effectiveness refers to the
notion of achieving the results or objectives of the project.

Effectiveness of the project in carrying out the planned activities.

Observation 4: All the activities planned under the action plan drawn up for the dissemination

of the GISE project and the survey have been implemented despite the difficulties
encountered.
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Observation 5: Public authorities, CSOs and NGOs, girls and women have shown a real
willingness to participate in the survey and to collaborate with INWES, which has made it
possible, on the one hand, to strengthen the position of gender in the social relations, and on
the other hand to highlight the important role that women can play in STEM-related fields.

In some localities in Africa, the voice of the woman scientist or engineer is not considerably
taken into account in the decision-making bodies and her role in several fields is considerably
reduced. This role is most often reduced to managing household chores in the home, looking
after children or even helping in the plantations of their husbands. Moreover, these women are
often victims of social discrimination.

Observation 6: The financial resources provided for carrying out certain activities were not
always sufficient. The total survey budget 4500 USD fully funded by the Korean government.

Observation 7: The collaboration with the project manager Dr Sarah Peers and the ARN key
members and chair (Vicky, Rufina, Mary, Nelly) was excellent and fruitful in carrying out the
survey.

Observation 8: Duration not adapted to the ambitions of the project

Timing is a very important factor in achieving the expected results during the implementation
of a project. By taking into account unforeseen events that can lead to delays in the
implementation of certain activities (adaptation of targets and understanding of survey issues,
etc.), and the aspects of behavior change that take a lot of time, we arrive at the conclusion
that more time would have been needed to consolidate the achievements of such a project in
general and of this survey in particular. The activities related to this survey were required to be
carried out in a relatively very short time frame (03 months), which may also have an impact
on the achievement of the expected results.

Observation 9: The project has enabled INWES and KWSE to be highly visible in Africa and
reinforced the visibility of the CSOs that took part in the survey.

Observation 10: Women have expressed a real need for capacity building in STEM-related
fields and support for their initiatives aimed at encouraging the participation of girls and women
in STEM.

Project impact/effect

Impact is the lasting change resulting from the implementation of a project. In other words,
what remains when the project is completed? On the one hand, it is a question of measuring
the effects of the project which will occur beyond its implementation, in the long term and on
the other hand the way in which the lessons leamed from the implementation can be used at
the national and international level.

The main effect of the project that can be observed in the long term concerns the awareness

of STEM issues and the desire to include the effective participation of girls and women in STEM
fields in the chapter of individual and collective priorities.
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Immediate effects of the survey (what the survey brought during its course)

The KWSE-INWSE Global Survey in Africa brought several positive points during its course in
Africa:

1- Awareness of the importance and challenges of STEM

2- The influence of KWSE and INWES including ARN in several countries in Africa and even
in the most remote areas (many Africans did not know KWSE and INWES). This survey gave
them the opportunity to get to know the two organizations and to see in them a reason for
encouragement and hope to facilitate the access and involvement of girls and women in
studies and professions related to STEM fields. .

3- The survey has helped to equip many people and in particular girls and women on the
fundamentals of STEM and on the role and place that are theirs in the fields and aspects
related to STEM

4- The survey made INWES and KWSE better known to the authorities of African countries
5- The survey allowed several UNESCO staff members in different African countries to know
the existence of the partnership between INWES and UNESCO

6- Even if to date the target number of responses has not yet been reached, the survey has
generated real enthusiasm among many Africans, especially women, girls and young people
(men and women).

7- The survey has allowed the creation of a large STEM community in Africa which is controlled
by the INWES assistant consultant for Africa

Recommendations

In view of the foregoing, as well as the requests made by the respondents, the findings, the
observations that were made during this survey by the assistant consultant, the following
suggestions should be taken into consideration:

1- Implementation of certain initiatives aimed at supporting and facilitating the access and
participation of girls and women in all areas related to STEM. These initiatives will be
part of the lineage of the impact that the survey will have brought over the duration.

2- Organize training and awareness workshops or seminars for men and women on STEM

3- Sign partnership or collaboration agreements with organizations and companies in
Africa to support gender-related activities in STEM

4- Set up a monthly initiative aimed at highlighting girls and women who study or work in
STEM.

5- Build strong collaboration with the media to help sensitize the masses on the
importance of STEM for Africa with the participation of women.

6- Possible organization of a global conference to present and validate the regional survey
reports.

7- Continue to support women's CSOs to continue to act for the full participation of girls
and women in STEM-related fields and aspects;
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8- Help find solutions to the unemployment of girls and women scientists and engineers
so that financial difficulties no longer constitute a barrier to their effective participation
in gender-related initiatives in STEM

9- Establish a mechanism for participation, dialogue and sharing of experience between
civil society, youth and women's organizations, government structures and INWES-
KWSE, to take into account the financing of activities on this theme.

10- Support Governments with a view to operationalizing their action plans and roadmaps
to support the various gender policies in STEM;

11- Take into account a “financial empowerment” component for girls and women in similar
projects, so that they are more involved in Gender and STEM programs

GISE Report 2022 © 2022 INWES & KWSE
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