Nuclear Energy Agency
Mentoring a Future Generation
of Female Leaders
in Science and Engineering
Joshikai in Fukushima for Future Scientists: International
Mentoring Workshop in Science, Engineering and Decommissioning

NE A

Foreword

I

n today’s society, the population of men and women is essentially equal in terms of numbers. However, in the
domain of science and technology, which is part of the same society, this is not the case. Despite the fact that
many female primary and secondary school students outperform their male counterparts in science, technology,
engineering and mathematics (STEM) subjects, female students tend not to choose the science and engineering
pathway when entering university. This reduced pipeline manifests in the professional world. In many countries,
the women who do pursue science and engineering careers often face daunting societal pressures and the
practical challenges of managing professional careers and family obligations. In the end, women in science and
engineering fields are fewer than might be expected, often receive less income for their work, and are vastly
underrepresented in leadership positions.
There are many causes for these outcomes and they vary from country to country and views about whether the
lack of women in STEM fields is an issue of fairness or simply a matter of choice. It is often reported that women
sometimes select their professions based on criteria that are somewhat different from the criteria used by men.
Whatever the cause, the lack of women in many fields can have substantial impacts. In the nuclear field, for
example, the dearth of women in leadership positions may be part of the reason that women in many countries
have a less positive view of nuclear energy than their male counterparts. These gender gaps represent, at the very
least, a tremendous loss in opportunity and productivity. We at the OECD Nuclear Energy Agency (NEA) believe
in the importance of efforts to close these gaps because many of our member countries are finding that fewer
young people are studying science, mathematics and engineering than was the case in previous generations, and
this has a direct effect on the capabilities of our member countries in areas of science and technology relevant to
our mission. Such a skills shortage would have serious implications for the future and it is, therefore, essential
to ensure that all young people, including young women, have the opportunity to explore careers in science and
technology. Addressing the issues facing our modern world now and in the future require more scientists and
engineers, not fewer. We must do more to address the persistent loss of talented women from these fields. Doing
so will benefit our economies, our societies and our planet.
One way to ensure the necessary, skilled workforce for the future is to engage young scientists in attractive
and innovative research projects. The NEA is pursuing this approach through its NEA Nuclear Education, Skills
and Technology (NEST) Initiative.
Still, more needs to be done to enable more young women to take advantage of efforts such as NEST. In Japan,
Prime Minister Shinzoˉ Abe has made it a priority to bring more women into Japan’s workforce and to encourage
them to explore opportunities in STEM fields. Following the Prime Minister’s lead, the NEA has co-operated
with the Nuclear Damage Compensation and Decommissioning Facilitation Corporation (NDF) to take another
step towards giving young Japanese women what may, for some, prove to be a life-changing experience at the
two-day workshop, “Joshikai in Fukushima for Future Scientists: International Mentoring Workshop in Science,
Engineering and Decommissioning”. During the workshop, 39 female students from Japanese high and junior
high schools enjoyed the unique experience of talking in an informal and personal manner with 11 highly
accomplished women from Japan and from 3 additional countries about the lives, careers and experiences of
women in science, engineering and decommissioning. As the event title indicates, the workshop this year, building
on success and observations from previous ones in 2017 and 2018, was held in Fukushima for the first time,
which is all the more crucial for its people and in the context of its ongoing decommissioning work, recalling that
an appropriate level of workforce and expertise should be secured and further developed who will be professionally
engaged in the decommissioning in Fukushima. This year’s workshop also welcomed a delegation from the United
States, who joined discussion to interact with Japanese participants. This is the first time the NEA brought
together students from two different countries in this event framework to share their thoughts and experiences.
International Mentoring Workshops is one activity the NEA is pursuing with its members to support efforts to
increase the number of women in the skills pipeline needed for the future. We appreciate the enthusiasm mentors
bring to these events and recognise that they gain as much from the experiences as do the young students.
We know that more must be done in this area and we look forward to exploring possible paths with our
member countries.

“

We recognise that the workshop is really about the future, and you are
the future. Everyone in this room came here today to support your growth and
confidence so that you can be a future scientist, engineer, or whatever you choose
to be. You can do it! Have confidence in yourself, whatever your dreams.

”

– NEA Director-General Magwood. Opening remarks at
“Joshikai in Fukushima for Future Scientists: International Mentoring Workshop
in Science, Engineering and Decommissioning”.
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W

omen’s empowerment is not only a fundamental human right, it is a cornerstone of a prosperous, modern
economy that generates balanced, sustainable and inclusive growth. The OECD has advocated gender
equality for decades through its Gender Strategy, the 2013 OECD Recommendation on Gender Equality in Education,
Employment and Entrepreneurship, and the 2015 OECD Recommendation on Gender Equality in Public Life.
Over the last decade, this agenda has gathered considerable political momentum. In 2013, Prime Minister Abe
advanced the business case for women’s empowerment by outlining his vision of “womenomics”. The following
year, gender equality became a key focus for G20’s 2014 Brisbane Summit where Leaders, relying on OECD data
and analysis, made a strong commitment to reduce the gender gap in labour market participation by 25% by 2025.
Since then, there has been progress with many countries taking important steps to enhance female representation
in leadership positions, promoting women’s entrepreneurship and encouraging more young women to study science,
technology, engineering and mathematics (STEM). However, even though the diagnosis is clear and powerful policy
tools are available, cultural norms and stereotypes often stand in the way of realising full equality.
In this context, the digital transformation must be a game changer. The Internet, digital platforms, mobile
phones and digital financial services offer leapfrogging opportunities for all. They can help bridge gender gaps by
giving women the possibility to earn additional income, increase their employment opportunities and flexibility,
and access knowledge and general information more easily.
However, not many women and girls are able to seize this opportunity. The gender gap in the digital
transformation is holding back women everywhere. With the future of work becoming a reality, new divides
are opening. Despite improvements in educational attainment (women make up more than half of university
graduates), under-representation of girls and women in the STEM and ICT fields remains stubbornly high. In G20
countries, at 15 years of age, only 0.5% of girls wish to become ICT professionals, compared to 5% of boys. As a
result, fewer than 1 in 3 engineering graduates and fewer than 1 in 5 computer science graduates are women. The
share of female ICT specialists still ranges from just 13 to 32%, and women established only 10% of innovative
start-ups, and male-dominated teams authored 90% of software packages. These issues are now central to G20
discussions on employment and economic growth, as illustrated by our report to the G20 Bridging the Digital
Gender Divide: Include, Upskill, Innovate.
In order to find the best enabling policies and practices for the digital era, we must tackle the challenge of
gender stereotyping as an issue that affects both women and men. As the OECD’s Social Institutions and Gender
Index (SIGI) shows, gender inequalities often stem from deep-rooted and normative beliefs about gender. Gender
stereotypes and norms are part of our cultures, societies, economies, workplaces and even schools and homes.
They determine what women and men should aspire to, resulting in lower levels of ambition and self-confidence
in girls (even in cases when they are more educated than male counterparts). In addition, women spend over four
hours a day doing unpaid work: double the rate of men. These stereotypes and often unconscious gender biases
put pressure on our boys through narrow images of masculinity and prevent women from having the same career
prospects as their male counterparts.
We must therefore correct the gender stereotyping that affects both women and men. Schools should be free
of materials that nurture gender stereotyping - textbooks, teaching and the national core curriculum need to
be gender neutral. Media and social networks also have an important role to play in removing any imaging
containing gender stereotyping. There must also be something positive for girls to aspire-to. This is why, in
2017, I launched, in collaboration with the Mexican government, the NinaSTEM Pueden initiative, a mentoring
programme to connect young girls with successful female role models in STEM careers. By highlighting the
careers of female astronauts, pilots, coders, engineers and architects there is an immediate impact on the future
careers they can envision for themselves.
Education is the foundation stone of empowerment, but role models can also help shape the dreams and
ambitions of our young people, equipping them with the skills they need to thrive in an increasingly globalised
and digitalised world and opening doors to news career paths. At an individual level, mentoring workshops like
these can help broaden ambitions and break down stereotypes.
Breaking gender stereotyping and ensuring that women fulfil their full potential is not only about women. It is
about building more cohesive and harmonious societies where discrimination is a thing of the past, and where
a future is realised where every individual has an equal chance to succeed.

“

Education is the starting point of empowerment. Equipping young women
with the skills they need to thrive in an increasingly globalised and digitalised
world will ensure they fulfil their full potential and make pernicious stereotypes a
thing of the past.

”

– Gabriela Ramos, OECD Chief of Staff and Sherpa to the G20.
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T

he NDF is an organisation that provides the technical support required for delivering the safe and steady
decommissioning of the Fukushima Daiichi Nuclear Power Station (NPS) following the March 2011
accident. It takes a long time, 30 to 40 years, for the decommissioning of Fukushima Daiichi NPS. For this
reason, we recognise that “decommissioning and Fukushima reconstruction are an inseparable pair”, and
our aim is that decommissioning move forward together with the reconstruction of the region. In order to
achieve this, it is essential to obtain the understanding and co-operation of local residents. To proceed with
the decommissioning efforts in a safe and steady manner as the highest priority, it is necessary to disseminate
accurate decommissioning information to the regions at the right time and in the right format. Thus, it is
important to respond to the community through careful communication, by listening sincerely to their anxieties
about the situation and answering any questions they may have. With this in mind, the NDF has hosted the
annual “International Forum on the Decommissioning of the Fukushima Daiichi Nuclear Power Station”, since
2016. In this forum, the NDF is working to devise methods for interactive communication by facilitating an open
exchange of opinions between the local participants, government officials and TEPCO, as well as providing clear
information concerning decommissioning to the participants, who are mainly from the regions. Moreover, the
NDF holds a workshop exclusively for high school students to encourage the younger generations to be interested
in decommissioning.
Joshikai in Fukushima is one of those approaches to support the theme, “Decommissioning and reconstruction
of Fukushima are an inseparable pair”. It is crucial to secure the science and technology human resources
needed for future industries – not only in decommissioning, but also for the reconstruction of disaster-hit areas,
including Fukushima. The diverse human resources needed for science and technology development must be
secured in both quality and quantity. Unfortunately, few women are involved in the science and technology field
in Japan. In particular, this is the evident fact in the current engineering fields, including nuclear engineering.
However, if more women go into the science and technology field, more female science students and engineers will
engage in decommissioning. As a result, new technological development will be encouraged and the challenge of
decommissioning may bring significant breakthroughs.
Furthermore, when more women with scientific backgrounds become experts in decommissioning or radiology,
even if not directly concerned with Fukushima, the general understanding of decommissioning may change as
more people who have not received much information so far learn about the process. Similar situations would
be likely in other fields. We are convinced that the active participation of women can accelerate reconstruction
in disaster-hit areas. For these reasons, we hope that female junior high and high school students, who have the
chance to shape the future of society, will recognise that the science and technology field is a great opportunity for
women. This is our vision for this Joshikai. We have read a lot of comments from students who have participated
in previous such events, and have greatly appreciated it. We believe that the messages that we wanted to convey
to them were successfully delivered. Therefore, we have one request to everyone who participated: tell your friends
about what you learnt in Joshikai, and about the event itself. We hope that girls can enjoy the next Joshikai even
more, and that it helps shape their future.

“

We have one request to everyone who participated: tell your friends about what
you learnt in Joshikai, and about the event itself. We hope that girls can enjoy the
next Joshikai even more, and that it helps shape their future.

”

– Hajimu Yamana, President of NDF, Nuclear Damage Compensation
and Decommissioning Facilitation Corporation.
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Joshikai in Fukushima for Future Scientists:
International Mentoring Workshop in Science,
Engineering and Decommissioning
2-3 August 2019, Fukushima, Japan
The “Joshikai in Fukushima for Future Scientists: International Mentoring Workshop in Science, Engineering
and Decommissioning” was held on 2-3 August 2019 in Fukushima, Japan in co-operation with the Nuclear
Damage Compensation and Decommissioning Facilitation Corporation (NDF). The event aimed to motivate young
female students to explore science, technology, engineering, mathematics (STEM) and nuclear decommissioning
careers and to suggest ways to overcome any barriers that they may face along the way.
The workshop brought together 39 female students from Japanese high schools and junior high schools with
highly accomplished women scientists and engineers from Japan and from 3 additional NEA member countries.
Additionally, foreign students were invited for the first time to this type of event, giving the opportunity to
4 female high school students and 1 college student from the United States to interact with Japanese participants
and engage in discussions. One US student was accompanied by her mother, Stephanie Rodgers, who is also a
nuclear engineer, along with Aleshia Duncan of the US Department of Energy who made this invitation possible.
During the two-day workshop, mentors discussed the lives, careers and experiences of women in STEM fields
through lectures, group discussions and group activities with students, as well as through a special session
presented by the US delegation.
Opening remarks were delivered by Tatsuya Shinkawa, Director-General for Nuclear Accident Disaster
Response, Director-General for International Energy and Technology Cooperation, Ministry of Economy, Trade and
Industry (METI) of Japan, and Shigeaki Tsunoyama, Director, Commutan Fukushima - Fukushima Prefectural
Center for Environmental Creation. The Nuclear Damage Compensation and Decommissioning Facilitation
Corporation President, Hajimu Yamana, and Nuclear Energy Agency Director-General, William D. Magwood, IV
also provided introductory remarks. Keynote speeches were given by co-chairs: Kimiko Murakami-Murofushi,
President of Ochanomizu University, and Rosa L. Yang, EPRI Fellow of Electric Power Research Institute (EPRI).
As was the case with the previous workshops, a special video address by Hélène Langevin-Joliot, distinguished
nuclear physicist and granddaughter of Marie Skłodowska-Curie, was shown to the students.
During his opening remarks, NEA Director General Magwood underlined that the NEA encourages its member
countries to explore ways of attracting, recruiting and retaining women in science and technology. In line with
the DG’s inspiring message, tote bags with the slogan of “You can do it!” were presented to every student. The
workshop was well covered by many Japanese media outlets, including Nippon Ho
ˉso
ˉ Kyo
ˉ kai (NHK), Japan’s
national broadcasting organisation which posted a programme featuring the event on its website.

T

he UK government has made a legally binding commitment to bring all
greenhouse gas emissions to net zero by 2050; the first major economy in
the world to enable this. As part of this effort, the nuclear industry is working
in partnership with government to better equip itself for a more sustainable
future to support these ambitions. The sector has committed to a 40% women in
nuclear target by 2030 to enable greater “thought” diversity from the workforce
to work towards increasing innovation. The sector is striving to meet this aim
through a number of work streams including one owned by the Nuclear Skills
Strategy Group, which focusses on Equality, Diversity and Inclusivity (EDI) of the
nuclear sector. This group has published a sector-endorsed EDI strategy, with
targeted activities and interventions. In parallel, the UK nuclear sector has developed a roadmap to achieve
the gender diversity target, incorporating interventions in the areas of attraction, retention and guidance.
Progress towards the target will be monitored regularly by utilising a sector gender diversity dashboard.
Initiatives such as the NEA international mentoring workshops and facilitated dialogues with country
members on diversity will create better diversity of thought across the international nuclear community.
Dr Fiona Rayment OBE, FREng
Executive Director NIRO, National Nuclear Laboratory
Chair, Nuclear Skills Strategy Group
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Workshop leadership
Yeonhee Hah, Head of the
Division of Radiological Protection
and Human Aspects of Nuclear
Safety of the NEA
Yumiko Hata, Director for
International Issues/Waste
Management of Fukushima
Daiichi NPS, Nuclear Accident
Response Office, Agency of Natural
Resources and Energy, Ministry of
Economy, Trade and Industry
(METI)
Chikako Hirose, Associate Senior
Researcher, Research Unit I,
Research and Development
Directorate, Japan Aerospace
Exploration Agency (JAXA)
Yumiko Kumano, Group Manager,
Nuclear Business Planning Group,
Nuclear Safety Management
Department, Tokyo Electric Power
Company Holdings, Inc.

William D. Magwood, IV,
Director-General of the NEA
Kimiko Murakami-Murofushi,
President, Ochanomizu University
Narie Sasaki, Associate Professor,
Division of Biological Science,
Graduate School of Science,
Nagoya University/Associate
Professor, Institute for Human Life
Innovation, Ochanomizu
University
Shoko Shimazaki, Section
Manager, DMC Development
Section, NICONICO Business
Division, DWANGO Co., Ltd.
Malgorzata Sneve, Director,
Regulatory Cooperation
Programme, Norwegian Radiation
and Nuclear Safety Authority
(DSA)

Ribka (Rebecca) Tadesse, Head of
the Division of Radioactive Waste
Management and Decommissioning (RWMD, NEA)
Haidy Tadros, Director General,
Directorate Nuclear Cycle and
Facilities Regulation, Canadian
Nuclear Safety Commission (CNSC)
Miyoko O. Watanabe, Deputy
Executive Director and Director of
Office for Diversity and Inclusion,
Japan Science and Technology
Agency (JST)
Hajimu Yamana, President,
Nuclear Damage Compensation
and Decommissioning Facilitation
Corporation (NDF)
Rosa L. Yang, EPRI Fellow,
Electric Power Research Institute
(EPRI)

(From left)
William D. Magwood, IV; Miyoko O. Watanabe; Yeonhee Hah; Yumiko Kumano; Narie Sasaki; Rosa L. Yang; Haidy Tadros; Yumiko Hata;
Malgorzata Sneve; Shoko Shimazaki; Ribka (Rebecca) Tadesse and Chikako Hirose; absent: Kimiko Murakami-Murofushi and Hajimu Yamana.
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Global situation of female students
in the STEM fields
Performance at school
 Across the 67 countries and economies that participated in PISA 2015, boys performed significantly better

than girls in science in 24 countries and economies while girls score significantly higher than boys, on average, in 22 countries and economies. The largest advantage for boys was found in Austria, Costa Rica and Italy,
where the difference between boys’ and girls’ scores was over 15 points. In Albania, Bulgaria, Finland, Republic
of North Macedonia, Georgia, Jordan, Qatar, Trinidad and Tobago, and the United Arab Emirates, the girls’
mean score was more than 15 points higher than that of boys. In all other countries, the gender differences
were not statistically significant (OECD, 2016b).
 The results also found on average across OECD countries, boys scored 8 points higher than girls in mathe-

matics (OECD, 2016b).
 While boys outperform girls in mathematics, on average, in many countries and economies, the gender gap

in science performance between the average boy and the average girl differs across countries. However, even
in science there is a sizeable gap in favour of boys among top-performing students. In 33 countries and economies, the share of top performers in science was larger among boys than among girls. Among the countries
where more than 1% of students were top performers in science, in Austria, Chile, Ireland, Italy, Portugal and
Uruguay, around two out of three top-performing students were boys (OECD, 2016b).
 A closer look at girls’ performance in mathematics and science reveals that girls still lag behind boys in being

able to “think like scientists”. For example, girls tend to underachieve compared to boys when they are asked
to formulate situations mathematically or explain phenomena scientifically. On average across OECD countries, boys outperform girls in this skill by around 16 points in mathematics (OECD, 2014) and 12 points in
science (OECD, 2016b).

Reasons for lower performance in school
 Lower participation in science-related activities: In general, boys participate more frequently in science-

related activities (watch TV programmes about science, visit websites about science topics, or read science
magazines or newspaper articles about science) than girls. On average, nearly twice as many boys as girls
reported engaging in science related activities. This gender difference in favour of boys is observed across all
science-related activities proposed, and in all 57 countries and economies that included this question in the
PISA student questionnaire (OECD, 2016b).
 Differential expectations of parents: Parents still harbour stereotypical notions of what women and men

excel at and the career they can pursue when they enter the labour market – which is, in turn, related to
occupational segregation in the labour market. In all PISA countries and economies that distributed the parent
questionnaire in 2012, parents were more likely to expect their sons, rather than their daughters, to work in a
science, technology, engineering or mathematics (STEM) field. The gender gap in the percentage of 15-year-old
boys and girls whose parents expected them to work in STEM occupations is larger than 30 percentage points
in Chile, Hungary and Portugal (OECD, 2015).
 Absence of role models: The paucity of women scientists means that young girls have little in the way of

tangible evidence to disprove the stereotypical notion that mathematics and science are somehow more “masculine” disciplines. PISA results show that few mothers of 15-year-olds, worldwide, work in STEM occupations;
indeed, in all PISA countries and economies there are far fewer women than men employed in these sectors
(OECD, 2015).
 Higher anxiety among girls as a behavioural trait: Many girls who have parents, and mothers in particu-

lar, who work in science- and mathematics-related fields often underperform in mathematics compared to
boys from similar households. One reason may be the much higher level of anxiety towards mathematics that
girls report, and the fact that girls are often more driven to perform well in school and achieve at a high level.
High anxiety coupled with high expectations often leads to students, especially girls, giving into pressure and
under-performing (OECD, 2015).
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 Lower levels of self-efficacy and self-concept: PISA reveals that self-efficacy (the extent to which students

believe in their own ability to solve specific mathematics tasks) and self-concept (students’ beliefs in their
own mathematics abilities) are much more strongly associated with performance among high-achieving than
low-achieving students; but at every level of performance, girls tend to have much lower levels of self-efficacy
and self-concept in mathematics and science (OECD, 2014).

Consequences of gender gaps in scholastic performance
 Differences in career expectations: PISA 2015 reveals that girls and boys are almost equally likely to expect

to work in a sciencerelated career, but they have different interests and different ideas of what those careers
might be. On average across OECD countries, some 25% of boys, and 24% of girls, expect to be working in
a science-related occupation when they are 30. But boys and girls seem to be interested in different areas of
science. Boys are more interested than girls in physics and chemistry, while girls tend to be more interested in
health-related topics. On average across OECD countries, boys are more than twice as likely as girls to expect
to work as engineers, scientists or architects (science and engineering professionals); and 4.8% of boys, but
only 0.4% of girls, expect to work as ICT professionals. But girls are almost three times as likely as boys to
expect to work as doctors, veterinarians or nurses (health professionals) (OECD, 2016b).
These findings indicate that the career paths of boys and girls already diverge before the age of 15, and well
before important career choices are actually made.
 Under-representation of women in STEM fields: In higher education and afterwards, young women are still

under-represented in the fields of science, technology, engineering and mathematics (STEM). In 2014, for example, women accounted for about 37% of new entrants into tertiary-level science programmes, on average across
the OECD, and only about 24% of entrants into engineering, manufacturing and construction programmes.
When it comes to computer science, the share of women is even lower- less than 20% of new entrants, on average across OECD countries are women (OECD, 2016a; OECD, 2017). On the other hand, women accounted for
close to 80% of tertiary degree recipients in Education and in Health (OECD, 2016a; OECD, 2017).
Since the year 2000, this situation has changed only slightly, despite many initiatives to promote gender
equality in OECD countries. In 2000, the European Union established a goal to increase the number of university graduates in mathematics, science and technology by at least 15% by 2010, and to reduce the gender
imbalance in these subjects. So far, however, progress towards this goal has been marginal.
The Czech Republic, Germany, Portugal, the Slovak Republic and Switzerland are the only five OECD countries
in which the proportion of women in the broad field of science (which includes life sciences, physical sciences,
mathematics and statistics, and computing) grew by at least 10 percentage points between 2000 and 2012
(OECD, 2014).

Marta Encinas-Martin
OECD Directorate for Education and Skills
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The power of women in research and
development: “New innovations are born through
the participation of women”

R

esearch and development (R&D) is one of the fields where women are not active.
The proportion of Japanese female researchers working at universities, research
institutes and companies is 15.3% (Gender Equality Bureau, 2017), which is much
lower than that of other developed countries: more than 30% in Portugal, the United
Kingdom, the United States and Chile, and over 20% in France and the Netherlands
(EC, 2019; OECD, 2019). Despite the fact that the number of researchers in Science
and Technology in Japan has approximately doubled in the past 20 years, it is still
only 14.9% in Science and 6.2% in Technology (OECD, 2019).

The ratio of recent female bachelor’s, master’s and doctoral degree graduates from
national universities is approximately 37%, 27% and 29%, respectively (MEXT, 2017). There may be many women
aiming to become researchers, but the ratio of female faculty members in national universities is only 16%
(OECD, 2019). Because there are very few role models, it seems difficult for young Japanese women to picture
their future.
The ratio of female faculty members at Ochanomizu University is 51%, which is more than three times that
of all national universities. Since there are many opportunities to interact with female faculty members who are
active in various fields, the students at our university can easily envision their futures. I believe that the role
model is a very important factor in realising the dreams of young students.
Although the ratio of female faculty members in leadership positions such as professors at our university is
more than twice the average of other national universities, it is still 35%, so that it is necessary that more women
progress into leadership roles.
Ochanomizu University offers a variety of unique support measures for young women to make their dreams
come true. For example, the on-campus childcare facility (currently called “Izumi Nursery”) was established in
2002 so that students and young researchers with young children can receive education and continue their
research with peace of mind. At that time, it was very difficult to set up a childcare facility in a National University
that does not have a medical school and hospital. Nevertheless, faculty members and students worked hard with
the understanding of President Sato and President Honda, and were thus able to establish the first on-campus
childcare facility at a national university that is not related to the Ministry of Health, Labor and Welfare.
For the children of students here, the university pays half of the childcare fee. In addition to allocating
research assistants to female researchers who are raising children, we also make it easier for spouses to take
pre- and postpartum and childcare leave. There are also temporary or continuous support systems for caring
for researchers with children under the age of ten and parents who need care. In addition, we have created a
“Migakazuba Researcher” system for female researchers who have suspended their research due to childcare
and other life events, to support the continuation of their careers. We hope that our students and researchers
will continue to realise their life works without having to give up on the way, and to fully develop their qualities
and abilities.
Recently, new perspectives have been introduced by the participation of women in the R&D field, and it has
been reported that the economic value of the results produced there is higher than the results produced by men
alone. For example, about 400 manufacturing companies and about 1 million patents were divided into “male
inventor’s patent” and “male and female inventor’s patent”, and the average economic value of each group’s patent
was compared (Development Bank of Japan, 2016). According to this report, the latter shows apparent high value
in almost all industries of manufacturing. This is especially true for rubber (220%) and fibres (160%). It has been
shown that when women’s activity increases, economic value rises more than patents by male inventors alone.
This is a good example of how new value is created by increasing women’s participation.
Seat belts are an example of industrial products where it is essential to consider the differences between men
and women and to introduce a female perspective. According to Professor Londa Schiebinger, who specialises
in Science History at Stanford University, seat belts have so far have been developed to fit the shape of an adult
male, making them difficult to use for women and even puts them at risk of suffocation in the case of an accident.
We also know that women are more likely to be injured in the event of a traffic accident, wearing current seat belt
designs. In particular, pregnant women and breast cancer patients may not be able to wear seat belts due to the
risk to the foetus in an accident or due to the pain after surgery for breast cancer (Weiss et al, 2001).
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In drug development, males are often used in animal experiments. This is because there is no change
in physical condition due to menstruation or pregnancy, and it is always easy to collect data under certain
conditions. However, drugs based solely on male data are effective for men but may not be as effective for women.
Or, on the contrary, some drugs that are likely to have side effects may be developed. By not considering these
things, enormous research and development costs spent on drug research may be wasted. In addition, it has been
found that men and women have different locations and forms of colorectal cancer and heart disease. Therefore,
it is said that the rate of detection of colorectal cancer and vascular stenosis in women is low with conventional
methods based on research performed only on men (Schiebinger & Klinge, 2010).
Conversely, osteoporosis diagnostic methods have been developed for women, but because men’s and women’s
bones are not affected in the same way, conventional testing methods may overlook male osteoporosis. Differences
between men and women are not considered in the compatibility of stem cell transplantation, but it is known
that there are differences in men’s and women’s stem cells, so it is desirable that transplantation be performed
between women and between men.
In recent years, examples of increasing human risks and social losses due to lack of consideration for gender
differences and the importance of introduction of women’s perspectives at the research and development stage
have been revealed.
In order to maintain a sustainable society and create new innovations while society’s vitality is declining, it is
necessary to improve the quality of research results. It is essential to consider the differences between men and
women that have been excluded for a long time, and to actively incorporate the perspective of women.
It is now being clarified that research and development and theory construction that incorporates women’s
perspectives can make a significant contribution to the advancement of science and technology and the creation
of new innovations. In addition to this, expectations are growing every year for young women to participate in
research and development in a wide range of fields.
As mentioned above, it is essential that diverse human resources participate in raising various problems
and solving them. A male and female perspective is necessary, and not only the researchers in Science and
Technology, but also researchers and engineers in a wide range of fields should promote activities for the future
of society.
I hope that young people will participate in the creation of a harmonious society by demonstrating their
strengths in research and development. And I hope for them to grow into professionals who can create new
innovations to solve the problems of the international community.
Kimiko Murakami-Murofushi
President, Ochanomizu University
Honorary Chair, Joshikai III
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Encouraging women to pursue
a career in the STEM fields
Countries around the world are working on fostering innovation with a view to achieving sustainable economic
growth. Creating innovation requires insight into new challenges from diverse viewpoints and perspectives, as
well as ideas for solutions to these challenges. In this sense, women’s participation in science and technology and
other academic fields is of an extremely important use in promoting innovation.
However, the proportion of female researchers in Japan is lower than in other countries, standing at only
16.2%. If we look into the background of this low figure, the proportion of female students majoring in science
and engineering in undergraduate and post-graduate studies are also low, standing at only 27.9% and 15.4%,
respectively.
To improve this situation, the Japanese government has formulated its Fourth Basic Plan for Gender Equality
with an aim to increase the number of female researchers and engineers.
The Cabinet Office has promoted various measures based on this plan, such as providing female students and
their parents and teachers with information regarding science and engineering fields where women’s participation
is low, developing a research environment that solves difficulties for female researchers in continuing to work,
and increasing the number of female leaders in research organisations.
Specifically, we have: i) published messages from 200 female researchers on a website especially developed for
this purpose; ii) worked with 784 universities, companies, and other organisations (as of October 2019) that have
endorsed our cause, and supported events aimed at including science and technology as a career path option for
female students and; iii) held training and seminars for female leaders.
Science and engineering companies and universities hold many events targeted at female junior high and
high school students, especially during the school summer vacation, such as scientific experiment workshops,
company tours and work experiences. In 2019, 100 organisations held a total of 179 events with approximately
36 000 students participating.
Furthermore, with a view to empowering female students who look to choose science and technology as a
career path, the government appoints women from various fields who majored in science and technology as STEM
Girls Ambassadors and sends them as lecturers to symposiums held by local governments and schools.
In 2019, the Cabinet Office held events for female students and their parents in ten cities across Japan.
The event programmes included presentations by STEM Girls Ambassadors regarding their own careers and
achievements, presentations by female workers from local companies who majored in science or engineering, and
scientific experiment workshops for children held by local companies and universities.
The Cabinet Office will continue to work to foster the female talent that will lead tomorrow’s science and
technology by providing female students and children with opportunities to experience the fun of science and
technology, cultivate their curiosity, and to better understand career paths and jobs in these fields.
Provided by the Gender Equality Bureau,
Cabinet Office, Government of Japan
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No longer the only woman in the room

T

hroughout my career in science, even from my very early days as a young research
scientist, right up to today in the nuclear regulatory field, I have always been among
very few women in a male-dominated field.

While several countries and scientific organisations are slowly recognizing the
benefits of having women in the STEM fields, I believe a number of challenges still
persist. When I was growing up, there were far too few women role models in the STEM
field. It was thanks to my mother, an immigrant dentist from Egypt, that I learned the
value of hard work and pursuing my passion for science. The stigma of feeling pressured to choose between career
and family, is carried by many girls and women to this day. Recognising that we can have both was never really
an attainable goal until recent years.
Ironically enough, it is through science and research that we have learned that gender diversity within an
organisation or team is associated with improved productivity, creativity and organisational profits. Our cultures
and societies need to make more room for women and girls in science and technology. Any future efforts to
motivate young women to pursue careers in STEM and to develop policies that support their progression, are
worthwhile and extremely rewarding.
Being part of the NEA Joshikai International Mentoring Workshop in Science and Engineering in the Prefecture
of Fukushima, Japan was an experience that I will cherish and remember throughout my life. Similar to my
own Egyptian culture, the Japanese culture is rich in tradition, history and family oriented responsibilities. The
young girls we met during the two-day workshop were both inspired and inspiring. Brilliant young women who
were dedicated to their culture, families and communities. Representing the next generation of societal leaders,
scholars and scientists, the young women of Fukushima are willing to work hard, ask questions to improve their
communities, and learn from all the experiences and information around them.
Haidy Tadros
Director General, Canadian Nuclear Safety Commission
Joshikai III Mentor
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Feedback from students
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Misa ki Abe, Aizu Fu

kushima Prefectural
Ga kuho Senior
and Junior High Scho
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I decided to participate in the Joshikai programme this year
because I wanted to reflect myself. I had not found what I want
to know, see and do in my future. Through this mentoring programme and interacting mentors and students coming from other high
schools, I could finally find them. I was impressed by the distinguished
mentors and live their lives, both professional and private. I am now
determined to have a wonderful life like these mentors I met during this
workshop. Thanks a million.
Rinko Anazawa, Fukushima Prefectural Aizu Gakuho Senior
and Junior High School
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During Joshikai, I learnt a lot about science, engineering and
measures associated with the decommissioning works in Fukushima. I live in Osaka, so I had not known about the Fukushima
Daiichi nuclear power plants and the accident that happened in 2011.
However, I really got interested in it through this event. I found many
people not only in Japan but also all over the world are making a great
effort to reduce the radioactive wastes that have been left even until now.
I came to the realisation that we definitely have to face the problems
about nuclear power generation and plants in the future.
Asuka Matsuura, Osaka Prefectural Tennoji High School
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