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If you neglect to polish a gem or mirror, the radiance
will surely disappear. So true is also with learning.
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% This time-honored alma mater song has been sung since 1876,
when it was bestowed by the Empress Dowager Shoken upon
the school soon after its founding.
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On behalf of Ochanomizu University I would like to
extend my gratitude to the speakers for accepting our
invitation and to the many participants for taking the
time to attend. This symposium was planned and
prepared by the members of the Global Leadership
Institute team, headed by Prof. Karen Shire,
Distinguished Visiting Professor. We have three
distinguished guest speakers from different corners of
the world. From Europe, we have invited Prof.
Alison.E. Woodward, Free University Brussel,
Belgium, an expert in gender balance, active in science
communities in Europe. In Europe, we have invited
Prof. Cho Sung-Nam from the renowned Ewha
Womans University in Seoul, Korea, the largest
women's university, not only in Korea, but also in the
world. Ewha Womans University is a role model for
our university, and we are learning a lot from them.
Prof. Cho is now the Dean for Leadership and she will
talk about her experience in directing a project for
young STEM scientists. From Japan, we have invited
Mr. Yuichiro Anzai, President of the Japan Society for
the Promotion of Science, a major funding agency for
scientific research in Japan. He is key in deciding new
research directions in the JSPS, with an annual budget
of 300 billion yen (about 3 billion US dollars).

I am a pediatrician, and as the medical scientist, I
know that the brain function of men and women are
equal. Many developmental psychological studies,
medical research and brain science has proven that

the brain functions are the same. This is the scientific

background. Unfortunately, however, gender equality
has not been achieved in this country. I am ashamed
to say that Japan ranked 111th among 144 countries in
recent international studies, showing that we are far
behind in gender equality. Japan is advanced in other
fields, such as my own, medicine, where infant
mortality is one of the lowest and life-spans among the
highest in the world. In the field of education, we have
nearly complete literacy and high advancement to
higher education. Many young people attend
university. In contrast to these human achievements,
our performance in gender equality is pitiful. In my
own field of pediatrics there are 120 departments in
Japan. Although 30% of pediatricians are women, only
3 of 120 departments have women directors. Given the
equal cognitive capacities of women, we are wasting
an important resource by not drawing on women

equally for leadership roles.

The focus today is women in STEM, the fields of
science, technology, engineering and mathematics,
where women are underrepresented. The aim of the
symposium is to find ways to solve this imbalance. We
look forward to the insights of our three distinguished
speakers today, for how we can improve gender
balance and reverse the disgraceful situation we find
in Japan for the future. I hope the members of the
audience can return to their laboratories and homes
with new insights, and that we will all be able to make

use of the ideas we hear about today to improve our

situation in Japan.




TRTIAEN

Introduction to
the Program

ALY - TXAT
BROAKT R
7 O—r ) == T BRI B

Karen A.SHIRE

Distinguished Visiting Professor, Institute for Global Leadership

YURVTAIRFIIBI L) -5 =Yy T lid—
TITERRIN DFEERD D NZBMLLTZED REGRITHFEL
FI o RTIL B B E LT B L O, AR
MY BEMER RO EE RS> TBVET  FEERFE DS
HIFAEFE N OWEIRE AT T O BHFHANT O3 8, B4
BRHAM A DM, ZLTHES DA ) R—=Tarv &G L
MR —EATY 22 TR B L AL &
RBERZRVET IR R LTI Yoy —
NG Y ADEBELAF T 0EDIZE. AODZEALIZEST
TS AN LIZC O BB 5 1 CAF AR T
B2 P2 TR ORI BIFEHL LI E V)T Z
Mo A/ R=2arOE  BROAH - A Eo=—2%
YT H-OOUEOXFTEIBELHVETSTEM
GOV T NG AT HRAS OFFI B X
U EDIHI%bDTT,

AKHIZSTEMAH DY 25— "S5 AZOWTHED
B ZEFED 3ANDBENIZHITEE D7 212 BLNTZ72NT
BOET U RITLDORINI ENENDFHFOT a7 4—
NeTOYTANER ISR CEIUZERVET,

F9 . STEMG BB 2 LK EDOBHIZBL T woH
OWFRHE CREZ ERTION. BAVOLEED
HALET,

¢

TUV Yy R — R8T 2y B VHH R ZF O &%
HTEUDOZ A —F il FEBORICH T2 MR THHE
TR —FEE PO BEIL W27 Did, 3—uay/ 3D
STEMZ BB 5V 208 —NG U AUGED B R e 12
DVTHRERW DU TV B LB YN 721T 6L A
WETL KO DPDAL I R=T 5NV THBHERH 53T
TE LD LD =5 =y T Vv 7 — T Je it O
DFBILIET 20— NT YR EOEELAFTHY, €D
DA I R=2aNIDWTERDBHAINEBNFET,

F 2+ F LBIR LA F O H T BAEIZFAE LT
REHRE (B )V OFGE)— 57— TBSE b be B a2 #
O RE L PR G AR RAE SFSERHH SR M S
SOERE -RBEZFMLLTBONE T . Fafkiiddit i 1
KEFRTOTOT T LR Z DRIV TERELLZEIVE
TR L T AT AR ILOETHESANEF
STEM#FZE& M OFEHELL VI~ =27 — VA BlEEL TH
SNFEFT NGOR TORERDEE TVHoLRb720, FL A1
FIEDODH LMD =7 =2y T S>TRIFNVEDDET
7B TLE),

ZNH5d) BOL), BARZARI S (JSPS) BB RO%R
P — BRI E TR AV LE T [AIRE &, 2P IKED,
STEMZH BIOM K ERD Y 225 =5 AR AT
7R IR VB 28 EOBGLICBE b TIONFE L 72, KT
KIZEERAARFOREZHOON2AT D PRHCH ik
SRR (FRFGHER) SR AR Bl - 242
MR T B L FHEEAN 55 O S F S F R BUR B A
HRICDH DL TTHNF L7, A AR & T OB f i &
WFFERT R E L SCERF A TOFAED AT w5 R B 1 A3
HMCADE T BN R L2707 T 05, KL NIV O
HBEO%D5 77T L5, STEMG B W EZ BRI 35
DIZZEDLOHTHETY,

SADFEF D) 42 TN D TEL T D)
BOBNTLE)AEEA, 7V TEI -0/ 3D3DD E 7 5 |H
DOTHH T, STEMZIZLDET B RGBHTOY =¥ —
NG YADYFNIOWT, RIFV RS [ENLT T H—F &
NTCEEL72. 7y N7 —FEI I P FEBOR 2 IS
VRIS DS TEBONT T FafiZld KEx
N— 2L FHSTEMDE RS 7055 0%, FREL - T.525)
BT =5 =22 M35 ETOLTREDORA)MID
WTHBLTBONE T ZIRITR S BRI B | B
FT R E MR LD, RO EI MM TV
F—NG Y ZADOYFEEZRNE L ERGFLTIOoNFEL
720 WHH DR A IIZTER OB S AD b o T 72& B
FANDOLHOBNMNIL LS SLEDHIIIE) T REDEHE
Lo e WS,

Ladies and Gentlemen,

It is my pleasure to welcome you today to the
Symposium entitled Tmproving Gender Balance in
Science: European and Asian Experiences.” I am a
Comparative Sociologist, working on issues of gender
equality and employment transformation in relation to
the Knowledge Economy. The transition from an
industrial to a knowledge-based economy depends on
scientific and technological advancement, the work of
scientists and engineers, and the application of their
innovations to knowledge-intensive services, where
women are as likely as men to be consumers and
clients. Gender balance is a key contribution to a
strong knowledge economy, in terms of utilizing the
scientific and technological capacities of women as
well as men, as demographic change begins to shrink
the labour market and the economy experiences
shortages for labour in these fields, but also in terms
of the quality of innovations and the designing of
products for supporting the work and life needs of
women and men. This is my own scientific interest in
gender balance in STEM fields.

I am delighted to welcome three outstanding
scholars, with different perspectives on gender balance
in STEM. It is my pleasure to open the Symposium

with a brief introduction of the program and the

speakers.



I welcome two leading women today who have a
great deal of experience across several sectors of
research and science, relevant to the promotion of
women in STEM fields.

Prof. Alison E. Woodward is a social scientist at the
Free University Brussels and an expert on quota and
equality policies in the European Union. She will speak
about the policy initiatives and progress in improving
gender balance in STEM fields in Europe. I think we
will gain some insights into how similar the situation is
to Japan, and hear about some innovations, especially
in linking women's leadership with gender research,
which is an important advance in promoting gender
balance.

Prof. Sung-Nam Cho is also a social scientist, and
currently Dean of Ewha Institute for Leadership
Development at Ewha Womans University in Seoul,
Korea, where she has also served as President and
Director of a number of federations and associations,
including the President of the Federation of Women
Professors. She will present the programs and
progress at Ewha Womans University, where she and
her colleagues have created a very impressive
summer school for young STEM researchers. Her
experience in the NGO world will also provide a model
for socially responsible women's leadership.

I am also delighted to welcome the President of the
Japan Society for the Promotion of Science, Mr.
Yuichiro ANZAI, a person and an organization
engaged in a range of political and research efforts to
promote gender balance overall and in STEM fields.
He is a former president of Keio University, and chair,
advisor and member to a number of central policy
relevant organizations in sicence and technology,
including the Central Council for Education (chair of
University sub-council), advisor to MEXT and member
of the Council for Science and Technology. His
scholarship is at the disciplinary boundary between
cognitive and engineering sciences, and his current
work in MEXT will be directed toward linking
high-school and university education. Both
interdisciplinary engineering programs and those that
link to the high school level hold the most promise for

recruiting more young women into STEM fields.

I have already suggested some of the accents we
can expect from each of the three speakers. These
three speakers represent three different countries in
Asia and Europe. The three speakers also represent
three different dimensions of the effort to promote
gender balance in STEM and other fields of research -
Prof. Woodward has studied gender equality policy
and conducted gender research for several decades,
Prof. Cho has deep knowledge about university-based
international programs in STEM fields, the benefits of
women's universities in promoting women leaders in
the natural and engineering sciences, and Mr. Anzai
brings experience in the leadership of universities,
funding agencies and policy-making bodies to reflect
on how to connect these in promoting gender balance.
At the end of the speeches we ask the audience to
join us in discussing how to improve gender balance

in women'’s participation in science.
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Professor Alison E. WOODWARD

In the 1980’s there were so few women professors in
Belgium that I was frequently the first female
university professor my students had seen. In Europe,
much has changed since then, even if it might seem
that real progress is slow. There are many lessons to
be learned from Europe on improving the position of
women in science. Let’s review the arguments for why
continued action is necessary. Then we will point out
some of the new European resources that may
interest you as we work to improve gender balance in

science.

The European Union statistical service Eurostat
illustrates the continuing gender imbalance in science
by using the well-known scissors diagram on Women
in Science. Figure 1.1 shows the pathway of women
from entering tertiary education until reaching the
highest positions in science. At the beginning of the
graph women are the majority of students in tertiary
education, but progressively they disappear as one
approaches the top of the scientific hierarchy. This is
still the case in Europe, as you can see. Most alarming
is the loss of women after completion of the doctorate.
Where did they go? Why, after years of effort has

there been so little change?
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Strong measures, slow changes:
Working for gender balance
in European scientific research

Institute for European Studies, Free University Brussels, Belgium
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Looking at the ambitions of European Union
members, it seems impossible that this inequality
persists. The EU constitution mandates the equality
between men and women as a fundamental value in
its Article 2 of the constitutional Treaty of the
European Union and exhorts its members to actively
pursue gender equality. There is a European
Commissioner for justice, consumers and gender
equality, with a staff responsible for gender equality
(DG Justice). The EU directorate general responsible
for research and innovation is very concerned about
the competitive position of Europe. Compared to the
United States, Europe is lagging behind in recruiting
women into top research roles and thus losing the
competitive battle. Finally, European citizens and
organizations like the European Women's Lobby and
the European Platform of Women Scientists agitate for
change. Recently, the major research funding
foundations united in Science Europe have explicitly
committed to correcting the gender imbalance, and
are innovating in their funding procedures to force
science to include gender in its research. Although the
progress has been slow, many of the tools to change
the gender balance are there. We have clear
arguments as we will see below, and we have better

methods, which could change the balance.
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Why do we need gender balance?

4
k ‘ Today the arguments for advancing women in

science are clearer than ever. Most convincing is the
4 business argument. Drawing on all educated persons
will improve the competitiveness of Europe and make
better use of the educational investment in women.
Gender imbalance is a sign of failed investments in
education. If talented women are leaving science to
stay home, then we are wasting the investment in
women's education. Looking at the scissors diagram
above, it is clear that we are losing a big share of the
most talented people in science. As Vice-President and
Trustee Sakakihara mentioned in his introduction, if
30% of pediatricians are women, but only 2% of
pediatric departments are led by women, we probably
don't have the most talented people in leadership. For
the European Union, an important motivation for
gender balance is justice. The constitutional guarantee
of gender equality is clearly not met when women are

so gravely underrepresented in the top positions.

We know what we must do to correct gender
imbalance. First, women must have equal
opportunities. Second there, must be gender balance

in decision-making and institutions that foster a

gender equal playing field. Third, the gender
dimension has to be included as part of research for
achieving better innovations. For example, seat belts
were tested on the ‘average man. The average man
is taller than the average woman, and the average
man never gets pregnant, so seat belts worked less
well for women. Ignoring diversity in the population

results in unsafe and dangerous consumer products.

How to change gender balance?

How is the European Commission stepping up its
efforts? First, it has sponsored research and many
individual programs throughout Europe to better
support women's opportunities, participation in
scientific decision-making and gender research in
science and technology fields. We now have many
resources, like the above mentioned SHE statistics,
and inventories of successful programs in scientific
organizations to improve gender equality. Research
funding decisions such as the EU’s Horizon 2020
program also now often include an evaluation of the
gender score card of institutions. Top European
universities as well as the science councils have all
committed to targets to improve gender balance in

their organizations.

These efforts give us a better understanding of the
source of the problem. This begins with the low
percentage of women students entering science fields.
The problem begins very early, with children at the
end of elementary education, when girls opt out of
mathematics. In Europe only 16% of new engineering
students are women. We know that disproportionately
many of the women who become engineers have
fathers who are engineers. Thus, not only the school,
but also the family context is very important to
encourage girls to enter STEM fields. These are
problems that can best be dealt with by changing
social attitudes to science, raising awareness, and
encouraging girls with strong mathematical skills to

enter science and engineering.

There are other more subtle ways in which women
are not welcomed into science and engineering. With
men dominating these fields, when asked to
recommend a young recruit, most will first think of
people like themselves, or the guy they shared a beer
with at a conference meeting. Information and
recommendations are passed through networks, but
this frequently favors other men. Scientists need to
be made more aware of how their informal networks
shut out talented women, and women need to be
encouraged to enter these networks and to actively
monitor to see that unconscious bias and established

behavior patterns do not shut newcomers out.

The top of decision-making remains problematic. In
Europe women comprise a mere 10% of all university
presidents. The large majority of research funding
organizations in Europe are led by men. Science
Europe, which unites 43 research councils and
research producing organizations, has a governing
assembly that is massively male. However, they made
great efforts to see that the governing board of ten
includes 30% women. The key to solving imbalance is
to raise the awareness of these men, and to do so
using scientific evidence about how networks bias
against women, but also about how gender sensitive
research produces innovations and better science.
Firmly committing to changing balance, as the
European Research Council, Science Europe and other
European scientific bodies have done in the last ten
years will help change the picture. This is an
illustration of what measures work. We know now
that that firm targets work. In Finland, a 40% quota
for women in all scientific bodies and boards has had a

clear effect on the numbers of women applying for

research funding (now 50%) and achieving top
positions. Women now comprise 56% of all
post-doctoral positions, but the scissor, while closing, is

still evident at higher levels.

Resources

After decades of investigation and experimenting
with various methods, there are many European
resources to support improvements in gender
balance in science. The GEAR tool is a tool box for
designing improvements (http://eige.europa.eu/
gendermainstreaming/tools-methods/GEAR). The
EU gender portal a source for tracking progress
(http:www.genderportal.eu) and sharing knowledge
about what works. Science Europe itself produced a
practical guide for science organizations on how to
go from a gender action plan to measurable gender
balance. (http://www.scienceeurope.org/wp-content/
uploads/2017/01/SE_Gender_Practical-Guide.pdf)

In Europe we now recognize the central importance
of gender research in the sciences for advancing
scientific knowledge and technological innovations.
The life experiences of women contribute in important
ways to changing how we produce new knowledge
about the main challenges we face, in climate change,
renewable €énergy, human mobility and migration.
This is perhaps the most important point. We now
realize in Europe that better Science and more

meaningful innovations depend on including women,

‘ and many are working to bring women in!
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Ewha’s Experience

Professor Sung-Nam CHO

It is an honour for me to be here in what is an
historical moment, as Ewha Womans University and
Ochanomizu University build their partnership to
promote the development of global women leaders.
Last year Ewha Womans University celebrated its
130th anniversary of its founding by American
missionaries. Today we are the world’ s largest and
most comprehensive women' s university. Our
growing partnership with Ochanomizu University in
the next chapter of our history is based on our shared

commitment to global women’ s leadership.

Ewha Womans University, with its 60 departments
in 15 colleges, including a College of Engineering, and
with 15 graduate schools and two teaching Medical
Hospitals is responsible for educating the first women
in many professions in Korean society, with the first
female medical doctor, the first female lawyer, and the
first female prime minister. The two keywords of the
symposium today - Women Leaders and STEM -
part of our ongoing mission. The Ewha Institute of
Leadership Development (EILD), which I direct, has
three main areas of activities to promote Korean and
global women's leadership. First is leadership training
for our students. We have developed diagnostic tools
to identify skill needs and curriculums and training
programs to train leadership skills. We design
continuous leadership upgrade programs, using
mentoring, special lectures and networking with
female leaders outside the university. Second, we build
partnerships with leaders in the public sector and

government, thé corporate world and civil society and

NGOs to promote women's leadership in politics, the
economy and social life. Female CEOs in Korea are
still very rare. Partnerships in STEM fields and
medical professions are also part of this. Third, we

promote global women and global women's leadership.

Fostering Young Women Leaders in STEM:

Director, Ewha Institute for Leadership Development, Ewha Womans University, Korea

In fact, global women's leadership is an important

part of our vision for the future and how we define
women's leadership in the global era. Our new
programs are particularly concerned with this. For
example, we have built the Ewha Global Partnership
Program, which gives scholarships to talented women
from developing countries to study at Ewha, and we
support them in pursuing prominent careers. We have
also established the KOICA Master Program in
International Studies, which provides training with full
tuition support to female civil servants in Korea to
become global leaders. Our aim is to have more
Korean women leaders seek careers in international
organizations and in international work in Korea and
abroad. We also support occasional programs like the
Ewha Global Employment Program, for foreign
women who are civil servants, teachers and NGO
leaders in developing countries, to provide continuing
leadership education. So, we began 130 years ago by
educating Korean girls, but now we can now look
proudly at our global alumni in leadership roles
throughout the world. Our vision in leadership
training now is “broadening horizons” for Ewha

Womans University and its graduates.

Today I would like to introduce one of our most
recent international programs for empowering women
internationally in STEM fields, which we call ELIS,
Ewha-Luce Internationl Seminar (ELIS) is supported
by the Henry Luce Foundation, whose namesake
founded TIME Magazine in the US. A special
scholarship program for women in STEM fields in the
US is under the name of his wife, Clare Booth Luce.
For three years now, the Luce foundation has been
funding ELIS to bring ten graduate student women in
science and technology fields from the US together
with about two dozen MA and Ph.D. students in
STEM fields in Korea and other Asian countries each
year. This program is especially important for
graduate students from Korea and Japan, where, as
you may now, the share of women in science research
is below average in the world, just 18% in Korea, and

only 14% in Japan.

The young scientists in the ELIS program are in
residence for 3 weeks, and alongside lectures by
renowned scientists from a number of disciplines, and
modules training global leadership and empowerment
skills specific to the STEM field, the program provides
important networking opportunities, with each other,
and with world scholars in their fields, cultural
exchange, and chances to work together on
developing a new vision for scientific and technical
innovation. This program has contributed to the
mission of Ewha Womans University, which we now
call “Innovation Ewha” and to a new paradigm for
women’ s global leadership, which we refer to as

“Sharing and Caring Leadership.”

‘ 0

Korea is a male dominated soc1ety In leadership

programs, we are always highlighting 1nd1v1dual
success. We feel however, that for a global society, we
need a new leadership paradigm, which is more‘than
individual achievement. This«is a vision for a creative
and caring style of women's leadership, to contribute
to dealing with social crises and solving the most

pressing world problems. This is more than individual

4

success, it is leadership at the relational and social
level, and it is motivated by a conviection that®
leadership in the future needs to be about achieving
peace, democracy, more inclusive participation,
respecting diverse cultures, coexisting with the

environment, about social responsibility in a global era.

Figure 2.1
Expanding Horizons:
Leadership of Sharing & Caring
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Karen Shire asked me to speak about my own
experience in building this vision of globally
responsible leadership. In the picture below you see

the world we live in today, the global family.

Figure 2.2

woernge by el Posseasions

On the left is the average family in the UK, with an
average per capital income of 35,580 US Dollars. In the
middle is an average Mexican family, earning about a
third of that, and on the right a typical family in Mali,
where each person lives on 1,130 US Dollars a year,
with an average life expectancy of 50 years, and with
less than half the population achieving literacy. Over
the past years, I have been the leader of a local NGO
called the Medical Peace Association, which is
collecting donations and building medical centers in
very poor countries like Burkina Faso, Ghana and the
Philippines. We have built 23 medical centers in poor

countries where clinics hardly exist at all.

R |

This experience has taught me what it means to be
a leader in a global society. We might educate a young
medical student from Burkina Faso at Ewha, teaching
them lots of technically advanced medical procedures,
but back in Ouagadougou, the capital, they had no
clinic at all, and no chance to apply all the advanced
knowledge learned in a place like Seoul. Women
leaders in STEM fields, to be global leaders, need to
reflect on the kind of knowledge that is needed, about
who will benefit from scientific and technological
advances, and whether these advances are approving

the main problems in the world.

The United Nations has again published new
sustainable development goals (SDGs). The vision of
socially responsible global leadership means not just
making goals, but also thinking about the sorts of
innovations we need for achieving these goals. It is
especially important for young and talented women in
affluent countries like Korea and Japan to reflect on
their professional values and aims, not only for their
own life, but also for their communities and for the
global family. This is the vision of the leadership
programs for women at Ewha Womans University.
We have a beautiful campus, and we share a history
in women's education with Ochanomizu University,
and a vision to raise a new generation of global
women leaders. We invite you to visit us anytime you

are in Seoul!
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President Yuichiro ANZAI

Japan Society for the Promotion of Science (JSPS)

Good afternoon, my name is Yuichiro Anzai from
the JSPS, the Japan Society for the Promotion of
Science. I would like to thank the Institute for Global
Leadership for inviting me today. I appreciate your
efforts to promote women' s leadership, particularly in
STEM. The title of my talk was suggested by you,
Japan's Current Status and Issues of Women's
Participation in STEM. The slides I have prepared are
distributed; the first part is my talk and the second
part is mainly data supporting some of my analyses

and comments.

I begin with two photos, from 6 years ago already,
at a very similar symposium with participants from
the JSPS and the National Science Foundation (NSF)
in the US about women's empowerment and
participation in science. I was invited by your former
president, Michiko Go. You see I am the only man at
that symposium. This was the start of my own
thinking about gender equality in science and
technology research. Since this, this is a central topic
also for the joint meetings of the science and research
councils around the world, where I am regularly in
exchange with leaders from Germany, the DFG,
Belgium, also the European Research Council, and the
Korean NRF, with which we have close relations. The
annual meeting last year was in New Delhi and the
topic was also women' s participation in research and
gender equality. Since it was held in India, a South
Asian country, we paid particular attention to Asian.
Gender equality is common theme now for the

research councils throughout the world.

I was very impressed by the talks by Alison
Woodward and Sung-Nam Cho about the experiences
in the European Union and Ewha Womans
University's programs for women in STEM. I will
focus in my talk on building women' s careers in

science to improve their participation in leadership.

Women in STEM fields are constrained by many,

many dimensions. I will focus on three: (1) constraints

at the individual, including family, and organizational
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level, (2) social and cultural constraints, some of which
might be specific to Japan, and (3) constraints that
original in national and local governmental financing
and programs. The fact that constraints are at all
level and interact with each other is the source of a
great deal of complexity in the problem of solving
gender inequalities. Also, each of these three sets of
constraints operate at two levels, a basic or general

one, and one particular to the STEM fields.

At the individual level and in the context of families,
the first point is the tendency of women to choose
fields like humanities, or if they choose science, only
bioscience. Looking at the organizational level
however, even in bioscience, we see there are factors
that lead to few women advancing their careers. Of all
post-doctoral positions in Japan, 40% are in bioscience,
but only 35% of these are held by women. We need to
pay much more attention to why women, in a field like
the biosciences, which many women choose to enter,
are not advancing. There are very few women

professors in science and technology fields in Japanese

‘Women's taking active

*

*
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universities, only about 14%, and female researchers in

private corporations are even much fewer. Other
factors constraining the career advancement of
women in science and technology is the lack of work-
life balance, especially due to the long working hours

of researchers in universities.

The social and cultural constraints women are faced
are related to the problems in pursuing dual careers
in Japan, while taking care of children, and now with
the aging society, also of elderly family members.
Nursery school and day care facilities are not
adequate. Also, the Japanese education system, forces
pupils to make a decision early between humanities
and science courses, and cultural traditions
discouraging girls from entering these fields
discourage the ones who have talent in mathematics
and science very early. For expectation for men to be
successful, from the 1960s to the 1980s, was to work
late every night, even until midnight, and for the
mother to stay home, direct the studies of the
children, and wait for the father to come home late.
This is changed, but this expectation is still in the
heads of senior people. It is also particular to science
and technology fields. The long hours of work are still
a reality in STEM laboratories, especially with
experiments, where it might even be necessary to
stay overnight. There needs to be more attention to

how to balance work and life in STEM research.

The third dimension is the budgeting and programs
at the national and local levels of government. In fact,
if you look at my statistical slides, you will see that the
budget for achieving the government's basic plan for
gender equal society is very large, the equivalent of
about 7 Trillion US Dollars in the 2016 Fiscal Year.

Figure 3.1 2016FY Budget for Gender Equality Basic
Plan 7,805,068 MYen(7T US$)
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About 4 Billion US Dollars are for the promotion of

Gender Equality in STEM fields.

These are very large and important resources. We
do not have enough information about the effects of
the programs funded however, and it is time now to
begin to think very concretely and strategically about
how to substantially improve the participation and
career building of women in STEM research. We need
to address issues like how to make sure that the
women who enter the biosciences move into
postdoctoral positions and professorships, or how to
improve work-life balance and infrastructures for child
and elderly care support infrastructure. Some
programs for improving care infrastructure and the
positive action for women in employment are
managed by the Ministry of Welfare and Labour.
Other programs for increasing women's participation
in STEM fields are overseen by the Ministry of
Education, Science and Technology. Yet we are
lacking a coordinated and comprehensive effort
between these two programs and across these
Ministries to improve childcare infrastructure and
employment promotion for women in STEM research.
We need to align the gender equality programs for
social infrastructure with the programs for improving

women'’s participation in STEM research.

The JSPS kakenhi is the largest research fund in
Japan, and we are doing very well in some respects in
our programs. Women have the same success rate as
men in receiving funds, and a slightly better success
rate in competing for prizes in the natural and

engineering sciences.

Figure 3.2 The JSPS Prize (<45 y.o.) Female Recommendees
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There is a big gender gap however in applications

and recommendation. Fewer women apply for funds,
and fewer women are recommended for prizes. We
need to better understand why women are less likely
to apply for funds, or be recommended for prizes,

given that their success rate is the same or better.

Another important issue is how to motivate women
to enter the pioneering science fields, the hot topics
like Artificial Intelligence (AI), Big Data, the Internet
of Things and Cybersecurity, which we have identified
for the future funding programs. If you are wanting to
have a good life and employment prospects, these are
the fields to enter. So why are ambitious women not
entering them? Why do we have so few applications
from women in these fields of research? There are
general and basic levels to explaining why women are
not aetive here, such as how women researchers are
treated in technology companies or the lack of
daycare for mothers in these workplaces. There are
also social and cultural dimensions, when the partner
is also working in the field, and the mother feels
forced to leave and take care of the children, to make

sure they make the competition in school.

*

At the JSPS we also have Gender as a research

category. This will be changed in a reform of our
categories of research fields, as a sub-category of
several broader fields. Still not as part of science and

technology sub-fields however.

So, we still need to analyze the problems and
constraints more, but I would like to finish my talk by
addressing solutions. The solutions I would like to
propose today are aimed at comprehensive and
strategic policies specific to the STEM fields. First, the
policies to implement the gender equality basic plans
by the Japanese government should coordinate and
combine programs for improving the social
infrastructure for care with the programs for
participation and advancement of women in STEM.
This means coordinating policies across Ministries, so
that they address the problems of women specific to
STEM research environments. Planning future STEM
research policies should be done in concertation with
the restructuring of work-life balance in universities.
Ochanomizu University seems already very advanced
in such coordinated strategies and programs, but not
the large and prestigious universities, including the
leading private universities, which are male

dominated.

We know that researchers, especially in
experimental fields, work very long hours, often at
night or even overnight, and that they are expected to
attend many committee meetings as well. Participation
in meetings is of course important for democratic
processes in universities, but I question whether every
researcher really needs to attend every meeting. A
solution would be to develop a different model of
leadership, where elected heads of departments
develop other decision-making models and lead.
Women may find it easier to participate fully if
universities develop different governance models that
promote work-life balance and more effective

leadership.

In the emerging technology and science research
and employment markets, we need to consider more
carefully how to encourage young women to enter and
remain in these fields. These new frontier sciences are
young and open. I am committed in my field to the
development of Al In a government committee to
promote Al we recently surveyed all of the
researchers, from the far north to the deep south of
Japan, to determine how many persons are engaged in
Al The result was 150 researchers, just 150. There is
so much room to join this field, and the opportunities
are many. How can we encourage women to enter?
We need to develop programs for attracting women

into Al and other frontier sciences.

My other central concern, and activity within
government committees is the fundamental reform of
the Japanese educational system. This involves a
change from the present system of rigid and passive
education to a new system of flexible and active
learning. There are plenty of opportunities for women
to join in this effort, but in my experience in the
governmental bodies planning the reform over the
past 3 - 4 years, I did not hear something from the
perspective of gender equality. We have explicit
guidelines now for beginning with the reform of
primary school education in 2020, middle school in
2021 and high school in 2022, all in the direction of
active learning. The goal is to change the entire
education system, to move decisively away from the
rigid, hensachi based system, to a more flexible form
of education, with multiple career paths opened up.
Rationally speaking, women working for gender

equality must be included in this effort, and I find it

very strange that this seems not be promoted. ‘

-y

Finally, and this is also related to educational
reform, we need new models for global leadership in
the real world. Global leaders need to be able to
negotiate and have very strong human relations skills.
Leading researchers also need to be educated in how
to influence possible supporters, especially
government officials and politicians, and be able to
connect to the world of policy as well as economy.

These are skills areas where gender balance would
make a big difference in the globalization of science
and technology development for Japan.

There are many constraints, but there are also
solutions if we can use the abundant resources for
implementing the basic plan for gender equality in a
strategic and comprehensive manner. I am committed
to supporting change in Japan. Gender equality is a
principle element of change in Japan and its position

in the world.
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Shire:

Thank you to the speakers for very compact and
informative speeches about promoting gender balance
in STEM. Allow me to summarize just a few of the
important points we heard and pose some general

questions to begin the discussion.

The three speeches point to the roles of different
sets of actors, and what they can contribute to

improving gender balance.

From Alison Woodward, we have learned that
policy makers, by promoting the use of quotas, can
insure that successful women in science also become
the leaders of their scientific associations, or research
funding organizations. Quotas may not be considered
in scientific, since we usually assume that people
advance on the basis of their research achievements,
the papers they write and the patents they register.
Yet highly successful women in science are not
making it into the leadership of decision-making
bodies. So at least in areas like scientific associations,

quotas may play a role.

Sung-Nam Cho has shown us the role of universities
in providing support for young women in science, who
may be the only woman in their laboratory. The Ewha
ELIS program provides chances for young scientists
and engineers at the doctoral stage to network with
other young scientists internationally. This is one of
the specific roles a university can play to improve
gender balance in STEM.

Sung-nam Cho has also raised the issue of new
paradigms of leadership, and the meaning of global
leadership. She has defined global leadership as
socially responsible leadership, recalling the UN
sustainable development goals. The achievements of
the Ewha Leadership Development center in global
leadership can and should be replicated by many

other universities.

Yuichiro Anzai has raised the challenge in Japan of

developing a very large scale and comprehensive

policy drive to improve gender balance in STEM. In
fact, he has already indicated that there are Basic
Plans established by government actors, and that the
task is to target specific areas of research and to
integrate the programs and funding that exist. First,
gender balance measures in the Science and
Technology Basic Plan should be better integrated
with the Basic Plan for Gender Equality. Second, more
effort should be made to recruit women in the current
hot issues in science, like Artificial Intelligence. Third,
women are slightly more successful in research
funding, but much fewer proposals are submitted by
women. Universities and research laboratories need to
make sure that women, and not just men, are making
research proposals for funding. Fourth, the culture of
universities, involving scientists in many
administrative duties, needs to change, so that
work-life balance efforts can be successful. These are
measures, which bring together the policy focus of
Alison Woodward, and the university focus of
Sung-Nam Cho, into a comprehensive way forward in
the Japanese case.

I would like to begin the discussion by posing two

general questions to the panelists.

First, what role do you see for mandatory quotas in
scientific associations and funding borders, to improve

gender balance?

Second, how can we better integrate gender
research into research in the sciences and technology
fields?
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Woodward:

On the usefulness of quotas, and whether
mandatory quotas are better than voluntary targets,
the European Union is like a laboratory, where we can
study the effects of different cultures and different
policies. One area where quotas are discussed in
science is in the composition of selection panels.
Selection panels are those bodies that review funding
proposals and decide which applicants will be funded.
The best researchers are selected for these panels,
and it is very prestigious to serve on them too. In
Finland, the government has made mandatory quotas
for all selection panels. In Sweden however, there are
only voluntary quotas for selection panels. The results
however in terms of getting women into selection
panels is the same in both countries, so whether they
are mandatory or not, does not make a big difference.
Mandatory quotas are faster however, and can change
the culture, especially of the men on the selection

panels, more quickly.

In Mr. Anzai' s presentation I missed more of a
focus on how we can change the men’ s culture in
science. The lack of gender balance is not just a
problem of women not choosing these fields. It is

about the male culture of science too.
Cho:
In Korea, we have a Federation of Women

Professors, and I was a president of this association.

We lobbied the Ministry of Education strongly to

make 30% quotas for women professors at all
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universities, and we emphasized that 30% should also
be enforced in STEM fields. This pressure for
increasing the numbers of women professors

appointed in universities is ongoing.

Mr. Anzai spoke about needing a comprehensive
strategy. Within the university, we pay more attention
to how to promote women' s careers especially over
life course events like having children. A very useful
policy is countering the negative effects of having
children on the so-called “tenure clock”. We have
developed policies to simply extend the tenure
decision in these cases. These are very small, but very
necessary policies. Already at the level of
undergraduates, most of our universities now have
career centers for women. In the technical fields
especially, the government is funding training
programs to facilitate women in technical and
engineering fields to re-enter the workforce after
childbirth.

The Korean government has also developed
financial incentives for universities to hire more

women professors.

Anzai:

There are three points I would like to make. The
first point is that we need more budgetary resources
to improve the representation of senior women in
decision-making and in STEM fields. In Japan have
the Ministry of Science, Technology and Education.
The issue of STEM somehow falls between the

science and technology side, and the education side. It

is difficult to coordinate the educational policy to
encourage women to enter STEM, with the science
and technology policy to promote leading research
areas. My suggestion is to connect policies to increase
research staff and infrastructure in STEM with doing
so by increasing the number of women, especially in
the new and open fields like AI, which will be
supported to expand. This is my second point. The
number of women researchers in the physical sciences
and engineering is miserable in Japan. This is a very
important issue for us. On the other hand, my idea is
that we have new fields like the Internet of Things
(IoT) and Big Data (BD) that are searching for
researchers, so why don't we make a special and
specific effort to attract women into these fields. Why

are women not going into these fields?

Cho:

Prof. Anzai is right, that science and education
policy need to improve. But these policy-making
bodies are all very male dominant. It is not just that
women are not choosing STEM fields, but that when
they do, they are confronted with an environment of
research in these fields, which is very male dominant.
Women often do not have a chance to compete fairly

with the men in these fields.

Woodward:

I agree with Prof. Cho.

Another issue in the European Union is the very big
struggle over which research receives funding in the
large Horizon 2020 research program. Proposals were
to significantly cut funds for social science and
humanities research, which have a much better
gender balance. We need to consider how decisions
are made about what areas of science to fund. Are Big
Data and Artificial Intelligence the areas of science,
which are most important to solve some of the largest
and most challenging problems facing humanity? In
the case of the EU, we are spending a lot of money
now on self-driven cares, but cutting funds for

studying fundamental political challenges. Who is

making these decisions? Big science is very expensive.
The amount spent on “small science” is much less, but

the returns may be much bigger.

Anzai:

I agree with both of you in terms of broader policies
and challenges. My proposal is however, a very
specific one. I am now the Chairperson of the Artificial
Intelligence Strategy Council for the Japanese
Government, and our challenge is how to attract
people to these fields. It takes time to nurture young
researchers. This is a very specific issue, but I think
we need to proceed in a very specific way to solve
gender balance in STEM. The broader issues of
gender equality are also central to solving the gender
imbalance. Women often go into the biological
sciences, humanities and social sciences. There is now
a lot of competition in these fields for the senior
positions. But in the physical sciences there are more
chances. I recognize the problems you both address,
and I have observed the Horizon 2020, and other

national policies closely

The third point I want to make concerns how to
increase the pressure on policy makers. Prof. Cho
introduced the Korean Association of Women
Professors, and other countries have similar
organizations. In Japan, we want to increase the
number of women as presidents of universities and
such associations, like in Korea are very helpful and

needed.
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Q Masako Ishii Kuntz, Professor, Ochanomizu
University

Sociologists are often very interested in gender
disparity, and this is true in many different fields in
the social sciences and humanities. Men and women in
STEM fields however, may concentrate on their own
research areas, and not be much interested in gender
issues. How can we change this and cooperate more
across different fields to achieve gender equality in
STEM?

A Cho

Already ten years ago at Ewha we started an
association of Women Innovation in Science,
Engineering and Technology. In the meantime, this
has become a government institute, and the former
Minister of the Environment is the chairperson. This
is a group which includes the leading women in
STEM. We also have a Women' s Engineering
Association, which is working very hard to support
women engineers in the corporate sector. And since
2015 we have a Gender Summit in Korea for women

in science and technology, where we also bring in

women leaders in STEM fields from other countries.

In all these associations and meetings women in
STEM are sharing their experience and working very
hard to improve gender balance. We see in Korea that

women in STEM are having a positive impact.

A Woodward

Also in my experience, women in STEM know they
are the only woman in their laboratory or class, and
actively seek out other women in STEM. Professional
associations of women in these fields are conducting
their own very good studies of gender inequality. I do
not agree that women in STEM fields are in any way
less aware of gender disparities. We also see the
formation of women's student associations in
engineering schools, where young women in STEM
try to improve their situation. On the other side, in the
social sciences, we also have leading women who have

no interest at all in gender.

A Cho

The Women Innovation institute in Korea also has a
student section, and they are working together with
high school girls as well as university students, also
holding summer academies for young women studying

in STEM.
Shire

Let's collect three questions and then let the

panelists respond.

Q Iris Wieczorek, Director, IRIS Science
Management Inc., Tokyo

In Europe, there are now programs to education
parents in order to have more girls entering STEM
fields of study. How about in Korea or Japan, are

programs targeting parents?

Q Nobuko Nagase, Professor, Ochanomizu
University

I would like to address Mr. Anzai. I am a member of
the Science Council Japan, where we have a gender

equality commission for STEM, which is very active,
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and making progress improving gender equality. We
never had such a group for improving gender balance
in the social sciences and humanities, and now we are
setting this up. Even though there are many women
in the social sciences and humanities, many of them
are at the bottom of the research organizations, and
not in the middle or the top. Recently we held a
meeting with leaders of various research organizations
to discuss how to improve the numbers of women
getting research funding, and how to support them to
write papers and build networks in the scientific
community. Very few of the research institutes in the
social sciences have been doing anything about gender
equality. In the natural sciences and engineering, the
very low numbers of women in these fields sends a
strong message on its own that something needs to be

done.

Q Ronald Saladin, Senior Researcher, German
Institute of Japan Studies

Prof. Woodward spoke of incentives for women to
enter STEM. What incentives have been successful in
Europe and could they work in Korea and Japan as

well?

A Anzai

Parents in Japan play a big role in deciding what
their children will study, and that is a problem for
STEM. We have not addressed the issue of parents in

Japan, but we should also deal with this.



A Woodward

An example of an effective incentive is the
Norwegian government review of universities, where
gender balance is one of the review criteria. They
have a point system and universities receive a bonus
if they are evaluated highly for gender balance.
Another part of this is whether universities provide
after-hours child care. The child care center may close
at 5.00 in the afternoon, but the experiments in the
laboratory do not stop at any hour. Back-up child-care
for young fathers as well as young mothers is
important in STEM fields.

In the European Union research programs,
institutes and research projects are evaluated for their
gender dimension and gender balance. There are two
pages in the grant application form, where researchers
have to report the gender dimension of the research
they are proposing, and how they will study it. If you
lose evaluation points for this, your grant application
might be rejected. Also, the institutes have to report
on promoting women in research. This forces the
researchers to look at how many people are in their
laboratories, and what percent are women, and in
which roles. Are all the women working as secretaries,
or are there also women researchers? If you do not
include a female post-doc in the research group it
could count against you, depending on the overall
representation of women. This is stronger of course in

the life sciences, than in the physical and engineering

sciences.

A Cho

In terms of incentives we are doing the same thing.
In Korea parents are also very important, but they are
very well educated about STEM fields, and I doubt we
need a program for them. They are very involved in
both college entrance and the job market, because we
have very competitive entrance examinations and
there is a lot of competition at work too. We even hear
that parents intervene in their adult child" s company,
calling up the boss, when their son or daughter is
transferred to a different department, to ask why.
Parents complain a lot. They are keenly aware of the

fields for future employment.

A Anzai

In Japan, the percent of women in biological fields is
better, but in the physical sciences it is very small.
The situation in the job market is just the opposite.
Graduates from the physical sciences have very good
job prospects. This is not true for graduates of the life
sciences. So parents do need to understand that. In
Japan parents have become flexible about the study
and career choices of girls, and support them to go to
STEM for better jobs. But they are not aware enough
about the actual job market and prospects. We need

to inform them better on this.
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