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Message /| FHEHRE

Prof. MITSUISHI Mamoru President, Science Council of Japan

It is my great honor to welcome you all here today to the International Conference on Science
and Technology for Sustainability 2024.

The creation of a sustainable society, including toward carbon neutral initiatives, is an issue of

great global importance. The Science Council of Japan has been actively working to solve this

issue by publishing recommendations and holding symposiums. Since 2003, we have been

hosting “the International Conference on Science and Technology for Sustainability” every year to explore solutions
to global issues with the participation of prominent experts from Japan and abroad.

The theme of this year's conference is “Ecosystem for Sustainable Innovation: Toward Sustainable Science and
Society in 2040”. Through keynote speeches and panel discussions, the issues now confronting Japanese researchers,
especially young researchers, who will support Japan's innovation for the next 20 years, will be discussed in order to
ascertain possible directions towards solutions.

A major feature this year is that the conference is organized and managed by the Young Academy of the Science
Council of Japan. The Young Academy was established in 2014 with membership of researchers under the age of 45.
It has been actively engaged in transdisciplinary activities across the humanities, the social sciences and natural
sciences, and is also very active in cooperation with other young academies around the world.

The Science Council of Japan has compiled an “Action Plan” which shall be implemented as a top priority. The
Action Plan highlights, “Fostering the next generation through international collaborations with major countries’
young academies”. This is a concrete initiative for the “Increase of the SCJ’s presence in the international arena as a
national academy of Japan”. The Science Council of Japan has high expectations for the activities of its young
colleagues, who are capable of utilizing the dynamism and bold ideas that are unique to the younger generation.

The starting point for today's discussion is the Young Academy’s “The Outlook for Science and Society in 2040 —
Ten Critical Issues—". Since its publication in September 2023, it has attracted considerable attention both
domestically and abroad. This opinion addresses crucial issues, such as career paths for PhDs, improvement of the
research environment, and the ideal system of research evaluation. The declared goal is to promote innovation in
Japan,

Although some of the issues may be unique to Japan, I do expect that participants from overseas will share their own
views on those issues and how they might be solved. I expect also that robust discussion will be conducted from a
wide range of perspectives to bring new developments. At the same time, I sincerely hope that this conference will
provide an opportunity for many people here today to understand the current environment and the challenges facing
young researchers in Japan and the world. These young researchers are the ones that will lead the future academic
world and I trust that you will extend your support for the activities of young researchers.

Last but not least, I would like to reiterate that the Science Council of Japan will continue to contribute to the

promotion of science and academia in Japan and abroad by advancing reform in accordance with its “Action Plan.”
We aim to be an organization that will gain further understanding and trust from all sides.
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About the Conference

International Conference on Science and Technology for Sustainability 2024
“Ecosystem for Sustainable Innovation

-Toward Sustainable Science and Society in 2040

Date & Time: 13:00 - 17:30 (JST) February 3, 2025

Venue: Hybrid (Onsite: Auditorium of Science Council of Japan, Online: ZOOM Webinar)
Organizer: Science Council of Japan (SCJ) International Conference on Science and Technology for
Sustainability 2024 Sub-Committee

Endorsement:

Secretariat of Science, Technology and Innovation Policy, Cabinet Office, Government of Japan
MEXT: Ministry of Education, Culture, Sports, Science and Technology — Japan

Languages: English and Japanese (simultaneous interpretation)
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Concept Paper

International Conference on Science and Technology for Sustainability 2024

“Ecosystem for Sustainable Innovation

-Toward Sustainable Science and Society in 2040 ”

Objective

To promote innovation over the next 20 years from scientific and academic perspectives, it is essential
to bridge the gap between academic disciplines, strengthen collaboration with local stakeholders, and
enhance international collaboration. All of them are based on a foundation built on accumulating knowledge
and technology in basic and traditional fields. Despite these goals, the foundation that supports innovation
is eroding due to intense competition for research funding and positions, an overreliance on quantitative
metrics that are ill-suited to exploring research such as interdisciplinary and regional collaborative studies,
diminished stable funding such as basic expenses, insufficient technical professionals and administrative
staff, and a deteriorating research environment due to overwhelming workloads. This not only depletes the
time and mental bandwidth needed to address the academic issues, but has also curtailed research on
important academic issues, regional challenges, and international collaborations. In addition, these are
driving an exodus of talent and reducing the number of graduate students.

To be truly innovative, there is an urgent need to support a diverse cohort of graduate students the
future torchbearers of innovation and to create career paths that enable researchers to work across fields
and sectors. The academic sector needs to critically assess its current state and implement profound
improvements to its research environment. Swift action on these fronts will catalyze interdisciplinary
studies, international collaboration, and regional collaboration, paving the way for innovative leaps in the

next two decades.

Overview

In this symposium, we will discuss the ecosystem for sustainable innovation toward sustainable
science and society in 2040. As a basis for discussion, we proposed five areas: 1) advancement of
interdisciplinary research, 2) advancement of regional collaboration, 3) advancement of international
collaboration, 4) development of human resources and career paths, and 5) restructuring of research
environment. Each of these is organically linked to the others, and it is essential to look at the overall picture

(see figure).



Field for Innovation

Restructuring of Research Environment

Figure Five areas that need to be addressed to foster innovation

“Remodeling science and society for the next 20 years: Ten recommendations from Young Academy
of Japan” (Young Academy of Japan, Science Council of Japan, 2023)! will form the basis of the discussions

at this symposium. Ten recommendations are the followings.

(1) Cultivating fundamental and traditional knowledge and technology
Cultivation and accumulation of knowledge and technology in fundamental fields is the fertile
ground for innovations.

(2) Strengthening evaluation and support for interdisciplinary research and regional collaboration with

local stakeholders

A system for evaluating academic ventures aimed at interdisciplinary research and solving regional
challenges needs staffing and budgeting.

(3) Enhancing core facilities with Ph.D. holders
Strengthening core facilities with skilled technical personnel with doctoral degrees is needed to
promote innovations and expand career paths of Ph.D. holders.

(4) Cultivating a cross-sector collaborative ecosystem
A system to let academia, industry, government, and local stakeholders collaborate to address
interdisciplinary challenges is needed.

(5) Enhancing foundational funding and research support personnel
We see a paradoxical situation where competitive funds are underutilized due to a lack of
foundational expenses and human resources.

(6) Establishing career paths in science diplomacy
Cultivating individuals capable of spearheading science and technology diplomacy and developing

their career trajectories are important.

! Young Academy of Japan, Science Council of Japan (2023) “The Outlook for Science and Society in
2040 - Ten Critical Issues -,” Advisory Opinion (Science Council of Japan), 1-68,
https://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-25-k230926-4en.pdf



https://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-25-k230926-4en.pdf

(7) Overcoming the "zero-failure" bureaucratic mind in science management
To truly drive innovation, it is imperative to move beyond the bureaucratic mindset. It is necessary
to understand and accept inherent risks of pioneering work.

(8) Reducing the burden of education on households
To stem the decline in the number of graduate students, it is essential to substantially reduce the
financial burden of education on families.

(9) Breaking free from the "activity traps" of academia
It is essential to change the culture that appreciates the relentless effort and refine its operations
to ensure alignment with its core objectives.

(10) Promoting inter-sectoral career paths for Ph.D. holders
It is imperative to promote the integration of specialized expertise across sectors, increase job

mobility, and promote job-based employment.

These recommendations were proposed by young researchers across disciplines in Japan, but as the article
published in Nature has had a great impact both in Japan and abroad (Ikarashi, 2023)?, there are global
common grounds with the situation surrounding science in society. This symposium will discuss issues and
potential solutions for the ecosystem for sustainable innovation with (young) researchers, government,

industry and the publics from around the world, with a focus on international similarities and differences.

2 A. Tkarashi (2023) Japanese research is no longer world class — here’s why, Nature, 623, 14-16.
https://doi.org/10.1038/d41586-023-03290-1(Last accessed : 25 November, 2024)
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Program

Opening Ceremony

13:00-13:05 Opening Remarks MITSUISHI Mamoru, President, Science Council of Japan

13:05-13:10 Guest Speech IMAI Eriko, Parliamentary Vice-Minister, Cabinet Office, Government of Japan
KANO Kei, Professor, Faculty of Education, Shiga University, Chair, International

13:10-13:15 Introduction Conference on Science and Technology for Sustainability 2024 Subcommittee, Science
Council of Japan

Keynote Speech
SHINEHA Ryuma, Associate Professor, Research Center on Ethical, Legal, and Social
. . Issues, Osaka University, Vice-Chair, International Conference on Science and

13:15-13:40 NETMEE S i Technology for Sustainability 2024 Subcommittee, Science Council of Japan, Vice-
Chair, Young Academy of Japan

13:40-14:05 Keynote Speech 2 Audrey Moores, Professor, Department of Chemistry, McGill University

14:05-14:30 Keynote Speech 3 Fabien Medvecky, Associate Professor, Australian National University

14:30-14:55 Keynote Speech 4 Kun TANG, Associate Professor, Tsinghua University Vanke School of Public Health

Break 14:55-15:15

Panel Discussion : Moderator: SHINEHA Ryuma, Associate Professor, Research Center on Ethical, Legal, and Social Issues,
Osaka University, Vice-Chair, International Conference on Science and Technology for Sustainability 2024 Subcommittee, Science
Council of Japan, Vice-Chair, Young Academy of Japan

15:15-17:25

Panel Discussion

1. Advancement of
Interdisciplinary
Research

2. Advancement of
Regional Collaboration
3. Advancement of
International
Collaboration

4. Development of
Human Resources and
Career Paths

5. Restructuring of
Research Environment
6. Promotion of
Innovation

So Yeon Leem, Assistant Professor, College of Interdisciplinary Studies, Dong-A
University

Chandra Shekhar Sharma, Professor, Department of Chemical Engineering, Indian
Institute of Technology Hyderabad

SUGIURA Ai, UNESCO Programme Specialist for Natural Science

Sulfikar Amir, Associate Professor, School of Social Sciences, Nanyang Technological
University

YOSHIKAWA Mayu, Senior Advisor, ARCH Venture Partners

INOUE Mari, mercari R4D, Manager

Closing Ceremony

17:25-17:30

Closing Remarks

HIBIY A Junko, Vice-President for International Affairs, Science Council of Japan

Close 17:30
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Conference Report

International Conference on Science and Technology for Sustainability 2024 - Ecosystem for Sustainable

Innovation: Toward Sustainable Science and Society in 2040

Since 2003, the Science Council of Japan (hereafter referred to as SCJ) has held an annual international
conference to discuss issues related to science and technology for a sustainable society. This year, the
international conference was held on Monday, February 3, 2025, from 1:00 p.m., under the theme of
“Ecosystem for Sustainable Innovation: Toward Sustainable Science and Society in 2040,” led by the Young
Academy of Japan. The Young Academy of Japan compiled an Advisory Opinion “The Outlook for Science
and Society in 2040 - Ten Critical Issues -” (hereinafter referred to as “10 Issues”) in September 2023. The
agenda was organized, taking the Advisory Opinion as a starting point to discuss various issues that hinder
the creation of innovation and the direction of solutions. The half-day program, consisting of four keynote
speeches and a panel discussion, featured speakers from India, Australia, Korea, China, Singapore, and
Canada, as well as from Japanese industry and an international organization (UNESCO). Including those

who participate online, more than 570 people from 25 countries and regions participated.

1. Opening Remarks MITSUISHI Mamoru (President, Science Council of Japan)

Given that building a sustainable society is a crucial global challenge, the SCJ has been organizing

an international conference to explore potential solutions. A key feature of this year’s conference is
that the Young Academy of Japan is leading its operations. The SCJ has developed an action plan
outlining priority issues, with one of its key pillars being the “fostering of the next generation through
international collaboration among young academies in major countries.” This initiative aims to
“enhance international presence as a national academy.” The conference will focus on challenges faced
by Japanese researchers, particularly young researchers, who will drive Japan’s innovation over the next
20 years. We look forward to dynamic discussions from diverse perspectives and hope they will lead to

new developments.

2. Guest Speech IMAI Eriko (Parliamentary Vice-Minister, Cabinet Office, Government of Japan)

This conference serves as a platform to discuss issues faced by Japanese researchers, with a focus on
international commonalities and differences. It takes as its starting point the challenges Japanese
researchers encounter in forming an ecosystem for sustainable innovation. As Parliamentary Vice-
Minister in charge of the Science Council of Japan in 2019, I exchanged views with members of the
Young Academy of Japan, which manages the event. Now, we look forward to implementing the ideas
that emerged from those discussions. This year's conference will provide participants with the
opportunity to share their diverse knowledge and experiences. Additionally, the event welcomes
participants accompanied by their children—an initiative inspired by the Young Academy of Japan’s
diverse perspectives. In an era of rapid global development, I especially hope that young researchers

will embrace the challenge of shaping a new future with enthusiasm.

12



3.

Introduction KANO Kei (Professor, Faculty of Education, Shiga University, Chair, International

Conference on Science and Technology for Sustainability 2024 Subcommittee, Science Council of Japan)

The challenges that hinder innovation creation are complex and multifaceted, making them difficult
to address. As a comprehensive approach to these “structural issues hindering innovation creation,”
the Young Academy of Japan organized them and formulated 10 key policies, which were presented as
Advisory Opinion “10 Issues” in 2023. Addressing these “10 Issues” effectively will contribute to
building an ecosystem for sustainable innovation.

To support innovation over the next 20 years from the perspective of science and academia, it is
essential to transcend disciplinary boundaries, strengthen collaboration between academia and local
stakeholders, and further promote international cooperation. These efforts must be grounded in the
accumulation of knowledge and technology in both fundamental and traditional fields.

It should be noted that in response to work-life balance concerns highlighted in the “10 Issues,” this
symposium has, for the first time, provided a nursery care and allowed participants to bring their

children into the assembly hall.

4. Keynote Speech

1) SHINEHA Ryuma (Associate Professor, Research Center on Ethical, Legal, and Social Issues,

Osaka University, Vice-Chair, International Conference on Science and Technology for

Sustainability 2024 Subcommittee, Science Council of Japan, Vice-Chair, Young Academy of

Japan)

As an interdisciplinary organization, the Young Academy of Japan serves as a think tank, integrating
the perspectives of young researchers into various SCJ activities. The Young Academy of Japan
conducted a survey on the research environment of young Japanese researchers. The results highlight
the importance of external communication and the societal role of science, though priorities vary
depending on researchers’ career paths.

When examining the structural issues hindering innovation, two key factors—*“the decline in the
number of researchers” and “the increase in non-research tasks”—form a loop, where each serves as
both a cause and a consequence of the other. The report organizes these interconnected challenges
into the “10 Issues” and proposes strategies to address them.

In particular, it is crucial to value cross-disciplinary research and regional collaboration, promote
interactions between different sectors, and reduce universities' heavy reliance on external competitive

funding, even in education.

w  Discussion
The following points were discussed:
—the need for collaboration with various actors alongside government agencies regarding research

funding

13



—the issue of central and local policy coordination regarding innovation policy

2) Audrey Moores (Professor, Department of Chemistry, McGill University)

In Canada, the Royal Society of Canada (RSC) College plays a role equivalent to that of the Young
Academy of Japan and has international collaborations with young academies in other countries. In
Canada, too, the main issues are the lack of time for research, career continuity, and work-life balance,
which stem from the heavy non-research workload. It is important for each country to cooperate in
taking measures to address these issues, as addressing them in one country alone will lead to a “tragedy

of the commons,” in which countries compete with each other for human resources.
w  Discussion
It was noted that similar organizations exist in various countries, and the possibility of international

collaboration was discussed.

3) Fabien Medvecky (Associate Professor, Australian National University)

To create a better future, we must harness innovation responsibly. The Responsible Innovation
framework emphasizes early stakeholder engagement to ensure innovations are socially,
environmentally, and economically responsible. However, the current innovation system prioritizes
economic growth, which may not always support fairness or sustainability. A shift in mindset is
necessary when defining innovation and evaluating research. Innovation is not limited to high-tech
advancements; it also includes approaches like frugal innovation, which promotes the widespread
adoption of technology by simplifying and reducing costs. Similarly, social innovation prioritizes

societal benefits over purely economic gains.

w  Discussion
It was pointed out that the orientation toward increasing productivity may conversely inhibit
innovation, and measures to gain social acceptance of research evaluation that is not limited by

productivity were discussed.

4) Kun TANG (Associate Professor, Tsinghua University Vanke School of Public Health)

A quantitative comparison of the research environments in Japan and China reveals notable

differences. While China has surpassed Japan in absolute numbers of doctoral degree holders and
research expenditures, Japan still leads in per capita doctoral graduates and research funding per
researcher. Although the rate of students entering doctoral programs is rising, the rapid increase in
student numbers has led to a shortage of time for teaching. Additionally, PhD graduates in both China
and Japan face challenges in securing academic and non-academic positions due to various factors.
Another issue in China is the lack of industry-academia collaboration platforms. Strong incentives for

researchers to publish resulted in rapid increase in the number of academic papers. However, this
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increase has not necessarily translated into greater innovation.

w Discussion

There was a discussion on methods for evaluating science policy.
5. Panel Discussion
Moderated by Dr. SHINEHA, the session featured six panel reports and discussions on the “Ecosystem

for Sustainable Innovation.”

Panel Report 1 : So Yeon Leem (Assistant Professor, College of Interdisciplinary Studies, Dong-A

University)

From the standpoint of science and technology research, this report highlights the state of research and
education in science, technology, engineering, and mathematics (hereafter referred to as “STEM”) fields in
South Korea, with a particular focus on the positioning of women in these fields. In South Korea, although
there is a policy goal to encourage women to enter STEM fields, it is still male-dominated. This is due to
the fact that women tend to be disadvantaged in life events such as marriage, childbirth, child rearing, and
nursing care, which is an obstacle to fostering and strengthening human resources in STEM fields.

Institutional and structural support must be sought as a solution.

Panel Report 2 : Chandra Shekhar Sharma (Professor, Department of Chemical Engineering, Indian

Institute of Technology Hyderabad)

From the discussions at this conference, it became clear that the challenges that each country faces
regarding the creation of innovation are common. The resolution of these issues should be addressed at the
international, national, and regional levels, and diverse international exchanges related to science and
science should be conducted. It is important that the SCJ, the International Science Council (ISC), the
Young Academy of Japan, and the Global Young Academy (GYA) work together while addressing issues

such as science communication, leadership development, and new research evaluation.

Panel Report 3 : SUGIURA Ai (UNESCO Programme Specialist for Natural Science)
At the UNESCO Regional Office for East Asia, [ am involved in activities such as the Flagship Program,

promotion of open science, promotion and standardization of education, and representation of women and
minorities, in addition to various programs such as the “International Decade of Science for Sustainable
Development”. In addition, it is developing various programs such as the “International Decade of Science
for Sustainable Development”. UNESCO has been conducting research on status of scientific research,
which has highlighted issues such as recession of science and technology budgets at the GDP level and the
low level of science literacy. UNESCO has various programs and networks that contribute to science

communication, and we would like to make good use of these programs and networks for good cooperation.
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Panel Report 4: Sulfikar Amir (Associate Professor, School of Social Sciences, Nanyang Technological

University)

As an expert in science and technology policy, I will report on the relationship between science and
politics, comparing Singapore and Indonesia. Whereas in the past science was seen as independent of
politics and other sectors of society, it is now common knowledge that science and research are controlled
and given specific direction by policy. Singapore is characterized by a government-centered,
institutionalized structure, whereas Indonesia tends to be more decentralized. The challenge for Indonesia

is how to induce an entrepreneurial spirit in scientists and to strengthen linkages with industry and society.

Panel Report 5: YOSHIKAWA Mayu (Senior Advisor, ARCH Venture Partners)

As T have been active in startup management and investment to apply the knowledge of academia to social

issues, [ want to address the importance of providing management and financial support to ensure that
startups do not fail for reasons other than research. It is necessary to break away from the situation where
researchers, investors, and managers are all completed by Japanese personnel, and to deepen global

collaboration.

Panel Report 6: INOUE Mari (mercari R4D, Manager)

Mercari R4D, Mercari's R&D organization, engages in basic research, including in the humanities and

social sciences, and also runs a PhD support program. Activities linking industry and academia at Mercari
R4D, such as a flexible employment system that supports diverse career paths and a personnel exchange

program in collaboration with universities, have been successful.

Discussions

The issue of what kind of expertise is demanded of academia from the perspective of industry was raised,
and the question of where the difference between companies and academia lies was discussed. Applied
research may be conducted at universities, while basic research may be conducted at companies. In this
sense, it was indicated that a new approach is needed rather than setting a boundary between companies
and universities. [t was also discussed what kind of measures could be taken to promote open science, which
is not limited to the mere publication of research results. It was also alleged that fair access to scientific
knowledge is extremely important for innovation. However, it is necessary to establish rules to ensure fair
access to scientific knowledge, as it may not be fair to promote open access without rules, for example, in
areas where patents are involved. Furthermore, it was argued that science should be both accessible and
inclusive, including how gender disparities intersect with various factors such as region, country, race, and
age, as well as information sharing on the situation in each country. Finally, in the midst of increasing
political and geopolitical tensions, as well as the demand for economic growth and profit-driven innovation,
the discussion points were presented on how communication to civil society and various stakeholders should
be carried out. The discussion included the importance of not only science communication but also science-

based diplomacy, and the importance of a comprehensive viewpoint that synthesizes the current fragmented

16



situation.

6. Closing Remarks HIBIYA Junko (Vice-President for International Affairs, Science Council of Japan)

In the conference, it was clear that the content covered was of a general nature and that countries face
common challenges. I would like to mention five points in particular here. These are: securing time for
research, achieving work-life balance, reducing gender inequality, achieving diversity and inclusion,
including age and region, and how research activities should be reviewed and evaluated. For the future of
science, it is extremely important to steadily develop a diverse and inclusive environment. In this sense,

providing a nursery care at this conference is a small but significant step forward.

* The conference materials are available on the SCJ website:
(URL) https://www.scj.go.jp/ja/int/kaisai/jizoku2024/index.html

* ONISHI Namitea and KANO Kei take responsibility for the wording and content of this conference report.
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Attention to Climate Change and Marine Plastic Waste / i EA4ERE R ~ D E L & IR R O R 4 — FRIC &
BN T 7 AF v 7 THITDNT
Wednesday, March 6, 2019 / 20194E3H6H  (7k)
[Tokyo / ]
Social Inclusion in the Global Era - Sustainable post-COVID-19 Society-/ 7' v — S AR O WE % E 2 5 —
COVID19%% @ Fifye vl e 75 2> —
Thursday, September 3 — Friday, September 4, 2020 / 202049 H3H (k) ~4H (%)
[Online/ A v 7 4 ]
Achieving Net Zero Emissions: The Roles of Academia/ 4 v bt v « = I v ¥ g v —#ERUIC AT 72 22T D
& —
Monday, January 31 — Tuesday, February 1, 2022 / 20224 1H31H (H) ~2H1H (k)
[Online/ A+ v 7 4 V]
Disaster and Health / 5§ % & {2 Ef
Wednesday, January 25 — Thursday, January 26, 2023 / 202341 H25H (k) ~1H26H (K)
[Online/ & v 2 4 V]
Transforming Society to Become Resilient and Sustainable beyond Catastrophic Disasters / By 5 E 12} L
TLY Y v b O RE R A~ DA R
Thursday, September 7 — Friday, September 8, 2023 / 202349 H7H (k) ~9H8H (%)
[Hybrid/ -~ 4 7'V v ]
Ecosystem for Sustainable Innovation -Toward Sustainable Science and Society in 2040 /~20404F D £} - %%
fiff & thx% R 2 T~
Monday, February 3, 2025 / 202542 H3H (H)
[Hybrid/ ~ 4 7"V v F]
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