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Introduction  WhoamI7

- A member of the Physical Society of Japan (JPS)

- Yes, | am a physicist (at least | hope)
- | presented and chaired the annual JPS conference last week

(Division 11: Fundamental Theory of Condensed Matter Physics, Statistical f*’
Mechanics, Fluid Dynamics, Applied Mathematics, Socio- and Econophysics) >
) . . ) ) . ] . Y llll]ﬁllll
- Specialized in interdisciplinary field: =« . e

- Complex systems, Socio- and Econophyisic: EN}”%‘;WOF ) l\/Iyjiggr;zﬁ%iar;eh(:pt?suiz\;?r of
+ Information spreading on social media .~ . "Butsuri” on Julyin 2022.

- Collective memory, attention, emotion etc.

We develop new method to detect fakes
based on the network structure.

(k)

(k)

Heterogeneity =

N

H(N) = 57—

Today, | talk about women in STEM.

h =1log(Hs(N)) — log(H,.(N))

Zhao, Z., Zhao, J., YS., Levy, O., Takayasu, H., Takayasu, M., Li, D., & Havlin, S. (‘2020).
Fake news propagate differently from real news even at early stages of spreading. EPJ Data Sci., 9, 7.



Ask Artificial Intelligence!

What is the current situation of Japanese STEM field?

GPT-40
@ Here's an overview of the current situation in Japan's STEM (Science, Technology, Engineering,

and Mathematics) field:

1. Education System and Talent Development

Japan's education system emphasizes a strong foundation in STEM subjects from elementary to
higher education, However, there is a declining trend in the number of students pursuing STEM
fields compared to other developed countries. There is also a notable gender gap, with relatively
low participation rates of women and minarities in STEM fields.

“low particiption rates of women and minorities in STEM”

Yes, Al knows.
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Japan ese gender ratio J5F>S£:1I;>/hysical Society of Japan

Members in JPS (staff only)
6.6%

Members in JPS (including students)

27.8%

University students in Science

38.1%
University students in STEM

44.7%

92 University students
7 AF 51.4%

Jj\z Population
=

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

® Man ®\Woman
MEXT (2023), MIC (2023), EPMWSE (2023).
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THE JAPAN INTER-SOCIETY LIAISON ASSOCIATION COMMITTEE FOR PROMOTING EQUAL PARTICIPATION OF MEN AND WOMEN

EPMEWSE N SCIENCE AND ENGINEERING
About Us ~ What We Do ~ Additional Resources ~
A
ation” in thSt

=

| call “Liasion Associ

We promote gender equality

& e today and tomorrow.

Gender equality activity in Japanese STEM field

e

The Japan Inter-Society Liaison
Association Committee for
Promoting Equal Participation of
Men and Women in Science and
Engineering (EPMWSE)

for the science and technology of

| am a former committee member of the association

(2017~2021)

Japan is well-qualified as a country that promotes scientific advancement. However, the ratio of female
professionals in Science including humanities, social science and natural science is only 15.7% in 2017 *, which is
far behind other developed countries. The low female ratio is observed especially in STEM field (Natural Science,
Technology, Engineering and Mathematics). In order to overcome these gender gaps in Japan over a long period
of time, we established “The Japan Inter-Society Liaison Association Committee for Promoting Equal Participation
of Men and Women in Science and Engineering (EPMEWSE)” in 2002. At present, EPMEWSE is the association of
about 100 academic societies in STEM field in Japan, actively working for gender equality in Japan.

* ref. Japan Gender Equallty Bureau Cabinet Office HP
https://ww _ pr_z d- 17/pdf/1-8.pdf

Proposals &
Requests

Large Scale
Surveys

https://djrenrakukai.org/en/index.html




What is the “Liason association” ?

- Liason association (EPMWSE):
- Consists of 108 academic societies in STEM field in Japan as of 2023
- Architecture society of Japan: 35,474 members (women: 6084)
- Japan society of civil engineers 33484 members (women: 1820)
- The physics society of Japan: 15,427 mebmers (women: 1024)
etc.

- Makes proposals and requests to Japanese government
- Proposals based on basic survey https://djrenrakukai.org/en/studies.html

- Provide basic statistics of gender equality in Japanese STEM field
- Gender ratio survery conducted every two years
- Large-scale questionnaire survey conducted every four years


https://djrenrakukai.org/en/studies.html

Architecture

Civil engineering
Machine

Chemistry

Applied physics
Engineer

Pharmacy

Physics

Endocrine (Medicine)

Earth planet

Basic statistics conducted by the Liason association

Gender ratio of major academic societies

e Gosge  17.2%
e 20 ©.4%

s SEE—s 1. 4.1%
IS GO 12.4%
SIS NE359 7.0%
SIS SONNNE0S 3 104
NTPEse  27.9%
SN2 4 6.6%
NGSUSIN3BO7 34.3%
eaomNR018  20.9%
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EPMWSE (2023).




Basic statistics conducted by the Liason association

Gender ratio of senior exectives

The proportion of women in senior executives is
almost equal to the percentage of female members
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Women ratio of academic award recipients

0.34

FREREBOTELE
o

0.14

0.01

Basic statistics conducted by the Liason association

Gender ratio of award recipients

The proportion of women receiving academic awards is
lower than the percentage of female members.
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Japanese women are not good at STEM?

Mean performance in science for 15-year-old girls

IS FOERFY S
Japan 5457
Korea 5256
Estonia 5277
Finland 522.0
Canada 514.8
Slovenia 5077
Australia 5057
Mew Zealand S04.4
Switzerland 502.4
Ireland 501.0
Poland 500.0
Czech Republic 4987
Sweden 4978
United States 45958
United Kingdom 4555
- At age of 15, female Eoere
Germany 482.2
: Belgium 4505
students in Japan oenan 03
France 4879
d t t I I Lithuania 487.3
- Netherlands 4871
emonstrate top-leve eriancs 87
. . Norway 4852
performance in science on poriuga 4252
Spain 4815
Turkey 4784
a global scale
Slovak Republic 4857
Israel 465.0
lceland 4537
Greece 4459
Chile 436.3
Colombia 408.1
Costa Rica 403.6
exico 403.5

https://x.com/tmaita77/status/1836034142401921407 £0ECD [Pisazo1s) & ¥ EEAEHRL




Why fewer Japanese women in STEM?

- Cultural expectations and gender stereotypes

- “Unconscious bias” : stereotyping that is often unintentional, automatic, and outside our awareness
- Firefighter = man, Nurse = woman

- Lack of role models and mentorship
« Fewer women in STEM leads to fewer girls pursuing STEM

- Parental influence and educational guidance
- Many parents in Japan still believe that STEM is more suitable for men

- Workplace environment and carerr barriers
- Japan’s overworking culture, difficult to take parental leave etc.

UNESCO (2016)., PL0S ONE, 16, 0252710 (2021). EPMEWSE (2022).



One small exmaple:

A short story about my sister

My sister (10-year-old)
Me (12-year-old) She likes rockets.
| like astronomy and space.

Me (40s) My sister (40s)
Physicist Aerospace engineer
Mother of 1 boy Mother of 3 boys

Our mother tended to give us similar clothes.

We accidentally wore smilar clothes.



A Japanese high school in 1998, parent-teacher conversation about
my sister’s university application MH.

So, which medical

4
N, > department will she be
Z applying to?
High school teacher

What? She wants to study
aerospace engineering, so she'’s
hoping for an engineering
department in Kyushu or Nagoya. My mother

- What?? Engineering?

&/ = .
\«< Z) Are you serious?

Yes, serious. She wants to go to
engineering department.

Full story: hitps://cheers.sps.go.jp/adviser/adviser202204/ (in Japanese)


https://cheers.jsps.go.jp/adviser/adviser202204/

”” Background of the conversation
- What did the teacher think?

3 Since she has good grades in math and science,
9 she could go to medical department and become
) = a medial doctor. That way, she could enjoy a
\’< Z> happy life with a stable high income.

Would this conversation have even occurred
if it were a “brother” instead of a “sister”?

In my sister's case, she might have remained in the STEM field as medical department,
but she would have been steered away from what she truly wanted.
Would that really have brought her happiness?



B Summary

Think diversity, Maximize ability

Power of mind and body Oneself and others
N |
== =z
*ﬁﬁ%ﬁﬁ ° Efﬂ!itl\:?k /&P,f
t X Mé,?tﬁ )
Use effectively for good  Mutual success  Jirogo Kano (1860-1938)

The founder of Judo. =

. . — The former president of the Tokyo Norm
v Japanese women are not fully using their abilities for ' y

School (now University of Tsukuba).
the moment
v Japanese women have significant potential for growth

in STEM field

Take-home message

Beyond diversity, individuals are respected as they are and
use their potential to maximum extent.
This brings about the bright future!
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University of Tiukuba Maximize own ability is the way to mutual success.

BHER - BfttdR

Thank you for your kind attention.

My research activities:
https://scholar.qgoogle.com/citations?user=e8
NTAqcAAAAJ

Yukie Sano ! l%

sano@sk.tsukuba.ac.|p
@ZeroSano

The statue of Jigoro Kano is located i
on the campus of the University of Tsukuba. ¥



https://scholar.google.com/citations?user=e8NTAgcAAAAJ
https://scholar.google.com/citations?user=e8NTAgcAAAAJ
mailto:sano@sk.tsukuba.ac.jp
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Doctoral Program in Policy and Planning Sciences, Master's Program in Policy and Planning Sciences, and Master's Program in Serv

ice Engineering

Tsukuba's
& sy Policy and Planning Sciences =
University of Tukuba Degree Programs in Systems and Information Engineering

Doctoral and Master’s Programs in Master’s Program in Master's Program in Policy and Planning Sciences for Working Individuals

Home Our Mission Policy and Planning Sciences Service Engineering Strategic Frontiers for Regional Revitalization Our Faculty

IMAGINE THE FUTURE with Policy and Planning Sciences

If you want to open up the new better age:
the Graduate School in University of Tsukuba teaches how!

Quantitative -
Approach [N

Social
Sensitivity

’ Our Mission

Why not imagine the future in Tsukuba Science City?

é} SHAKO, ... 2 Types of Degree Programs in Our Department

101 ZA07— —
| RS ‘\;:'—1\?

o Mr. Yuta KAWAKAMI won
asiy the 41st ORS) Student Thesis Award

P Doctoral and Master's Programs in policy || Master's Programs in Service Engineering

and Planning Sciences . . )
Developing service engineers

Developing professionals and researchers who (This program requires native fluency in
SHAKO, UT: 0 solve social problems Japanese.)

Policy and
Planning

—
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