AEPM Kyoto Statement 2019

Research and Development Aiming for Continual Emergence of Innovation toward
Human Security and Well-Being

Preface

In today’s world, people aspire to pass on the natural environment and their cultural heritage to future
generations. In line with the digital transformation in society, there is an urgent need to develop
appropriate scientific technologies and determine the best direction to apply such technologies in society.
Society hopes that the world’s scientific and engineering academies will play a leading role as a compass
in determining the right direction.

For sustainable economic development to enrich people’s lives, an ecosystem that facilitates
continuous changes/transitions through powerful innovations is needed (i.e., disruptive technologies).
Engineering academies have a mission to strive for innovation-driven economic development that
contributes to human security and well-being based on ethics.

To fulfill the expected mission, the Engineering Academy of Japan (EAJ) submitted an “Urgent
Proposal” to the Japanese government to stop the decline in Japan’s level of engineering and
technological sciences. At the Academies of Engineering Presidents’ Meeting (AEPM) 2019, the
“Urgent Proposal” was further discussed by overseas organizations and experts from a global
perspective, through which a lot of insightful views and useful information were shared among the
participants.

The essential points of the meeting are summarized in this “AEPM Kyoto Statement 2019.”

1. Necessary Points of View for New Research and Development (R&D)
1. Efforts of Universities under Fierce Competition

As with business entities, universities are exposed to fierce global competition. Globalization has
increased the mobility of students and professors beyond national borders. At some major universities,
most of the professors are from foreign countries (e.g., Eidgendssische Technische Hochschule (ETH)
(Switzerland)). As the next step, universities are encouraged to develop unique programs to attract both
students and professors (e.g., Universiteit Leiden (The Netherlands), University of Strasburg (France)).
Having such innovative programs is effective in attracting superior professors and students beyond
national borders.

2. Evaluation System for Research and Education

A reliable evaluation system for research and education is important. For this purpose, in-house
evaluation alone should be avoided because the insiders would have similar concepts and basis for
judgment. Evaluation should rather be made from an outsider’s perspective. In other words, in today’s
global era, international peer review is essential (e.g., The European Research Council (ERC)).

3. English as the Lingua Franca (Common Language) in Science and Technology

To conduct evaluation and judgment from a global perspective, the use of English, the /ingua franca,
is essential in today’s academic R&D fields. Therefore, it is necessary to establish a system that supports
evaluation in English. At the world’s leading universities and administrative organizations (including
experts’ conferences and top-level forums), discussions and evaluations are conducted in English
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respecting a common global standard regardless of one’s native language (e.g., entities in Switzerland,
Sweden, Germany, France).

4. Need for Long-Term Research

Concerning R&D projects, both short- to medium-term projects (2—5 years) and long-term projects
(10-15 years) are important. For long-term projects, a fair interim evaluation must be conducted and
projects with low evaluations should be suspended. (In Germany, approximately 5% of low-evaluated
projects are suspended.)

5. Close Collaboration among the Government, Universities, Corporations and Citizens

It is important to carry out R&D via deep collaboration among the government, universities,
corporations and citizens (NPOs/NGOs). Especially, the involvement of corporations in university R&D
planning is desirable (e.g., in Germany, R&D investments made by corporations exceed $100 billion;
two-thirds of national R&D expenses are paid by corporations; half of the holders of doctorate degrees
in engineering are from the corporate sector; and most university professors in the engineering field
have working experience in industry.)

6. Diversity and Inclusivity

It is an important issue to improve the female ratio of graduate students and professors. Countries in
Northern Europe are ahead in this respect. Men and women, sharing a common comprehensive vision,
should collaborate toward such a vision, which thereby leads to diversity and inclusivity. (The
incumbent President and most of the cabinet members in Finland are female.)

7. Positioning of Career Development

To develop scientific technology, it is important to ensure career development for scientists and
engineers (a career path to raise public recognition of their societal positions and guarantee their high
living standard based on performance). In education as well, career development for educators (in early
child education, primary to middle and high schools) is a high priority (e.g., the career development
structure in Sweden).

8. University Education, Exploratory Research at Universities and Corporate Research for
Practical Application

In addition to ensuring education and exploratory research as an inherent mission of universities,
universities must strive and thrive through healthy competition utilizing grants from the government
and the industrial sector, which become the financial sources of innovation (e.g., as implemented in
many advanced countries).

Corporations, on the other hand, want universities to nurture human resources with solid basic
knowledge and engage in exploratory research that cannot be handled easily by corporations.
Universities and government ministries and agencies should not focus solely on practical and extended
applications, even though that might be what corporations want.

9. Quantitative Planning and Evaluation

In applying for competitive funds, basic plans must include target metrics as well as numerical and
quantitative analysis. It is difficult to achieve goals described only in the abstract. The accuracy of the
metrics and a quantitative road map should be improved in line with the progress of a plan.
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With universities, it is crucial to discuss not only a broad range of universities in general but also
universities by role and standard category.

10. Inspire Enthusiasm and Passion in R&D

Although corporations have tried to apply the concept of design, which is the generalized concept of
art, such efforts have not yet born substantial fruit because corporations rely on market- and demand-
oriented linear R&D models. A recently observed trend is a return to the concept of art, a point of origin,
and inspiring enthusiasm and passion in researchers.

I1. Importance of R&D for Bridging and Fusion of Different Fields
1. Ecosystem of Innovation

The original meaning of “innovation” is the concept of “neue Kombination (new combination)” as
advocated by Joseph A. Schumpeter in his Theorie der wirtschaftlichen Entwicklung (Theory of
Economic Development) in 1912. It is important to establish an ecosystem for innovation based on the
unity of industry, government, university and citizens. Although nurturing individual specialty fields is
a basic function, there is an urgent need to utilize R&D for the bridging and fusion of different fields
(“bridging and fusion-type R&D”). Bringing together large and small companies and start-ups with
universities and local authorities in a region to innovate industrial sectors led by the region is a good
way of building an ecosystem of innovation (e.g., poles de compétitivité in France).

2. Social System that Enables Continual Transitions

Although the concept of bridging and fusion-type R&D has been advocated, it is not easy to achieve
actual results from such R&D. Innovation itself is referred to as transitions through “new combinations,”
which is called disruptive technology. Because transitions are non-continuous, such R&D differs from
the linear model of R&D in which the results are obtained by incremental improvements. A system to
continuously create non-continuous transitions becomes an ecosystem for innovation, and the ecosystem
needs unconventional R&D based on co-creation.

3. Bridging and Fusion-Type R&D

Bridging and fusion-type research originated at the crossover point of two academic fields. Early
interdisciplinary research started with biophysics. Multidisciplinary research was developed from
crossover points of more than two different academic fields. This trend is further progressing to
transdisciplinary research (the creation of a new field by combining many different fields).

I11. Establishment of Bridging and Fusion-Type R&D
1. Efforts by Universities to Voluntarily Establish Their Own In-House Framework for Bridging
and Fusion-Type Research

As the government naturally forms silos, it is difficult for government to propose specific themes and
projects for bridging and fusion-type R&D. Therefore, research institutes and universities need to
individually secure budgets for bridging and fusion-type research. Some forward-looking universities
put aside part of their budget for their own framework of bridging and fusion-type research (e.g.,
Universiteit Leiden and The Australian National University, among others).

2. Bridging and Fusion-Type R&D in Corporations
In R&D at large corporations, a vertical structure by product naturally exists in the research
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administration department. Therefore, an R&D structure with a separate budget for bridging and fusion-
type R&D is needed.

3. Setting Specific Purpose- and Value-Oriented Themes

In many cases, bridging and fusion-type R&D arises in the process of promoting purpose- and value-
oriented research to address social challenges. As the original meaning of innovation is referred to as
transitions driven by new combinations, bridging and fusion-type research that aims for a new
combination from the beginning rarely succeeds. In the process of engaging in sincere and down-to-
earth R&D toward useful goals for humanity and society, new combinations are naturally created to
address issues (e.g., such as the R&D developed by The Australian Academy of Technology and
Engineering (ATSE)).

4. The Sustainable Development Goals (SDGs) and Bridging and Fusion-Type R&D
The SDGs, which were established based on humanity’s values to achieve “Human Security and Well-
Being,” are suitable themes for bridging and fusion-type R&D.

5. R&D on Scientific Technology via Collaboration among the Social Sciences, Humanities and
the Arts

As shown by the R&D history of the digital synthesizer in music, art and scientific technology have
had a deep relationship (e.g., The Australian National University).

Innovation is a process of co-creation that is similar to art in one aspect. Inspiring passion in
researchers and developers is a key.

Moreover, engineering ethics and engineering education lie at the basis of innovation. Co-creation
via collaboration with the social sciences and humanities is important (e.g., the AEPM Kyoto
Declaration).
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Appendix

Background of This Statement
1. Review of the Content of the “Urgent Proposal” by Specialists from a Global Perspective

Many governmental policies of Japan are developed into actual administrative policies based on the
results of specific experts’ meetings held by the Cabinet Office of Japan or individual ministerial
agencies. Although the results of in-depth discussion by members with excellent specialist knowledge
should be respected, the current members of such meetings are mostly limited to those with Japanese
nationality. In view of today’s rapid globalization and drastic changes, there is an urgent need to acquire
overseas cutting-edge knowledge directly from foreign members and obtain highly objective
perspectives at a global standard. In other countries, high-level forums consisting of outstanding experts
from around the world are common, and there are public organizations specializing in searching for
overseas human resources (e.g., China). In Japan as well, some corporations, universities and university
research institutes have been implementing a peer review by foreign reviewers.

Moreover, the “Urgent Proposal—to stop the decline in Japan’s level of engineering and technological
sciences (April 8, 2019)” by the Engineering Academy of Japan (EAJ) has been gradually recognized in
related ministerial agencies in Japan. This “Urgent Proposal” has been released to the public via the EAJ
Web site:
<https://www.eaj.or.jp/app-def/S-102/eaj/wp-content/uploads/2019/04/Teigen-

20190408 wagakuninokogaku.pdf>
The English version of the “Urgent Proposal” is attached to this Statement.

At the AEPM (the 9th Academy of Engineering Presidents’ Meeting) held at the STS forum 2019 (the
16th Annual Meeting of Science and Technology in Society Forum), the “Urgent Proposal” was
thoroughly reviewed from a global perspective and the results have been shared among the participants.

The AEPM 2019 newly invited the presidents of major overseas universities in addition to the
presidents of global academies. The minutes of the meeting were circulated among the participants for
confirmation and additional comments, the essence of which are summarized and reorganized into this
Statement.

3. AEPM Kyoto Declaration

At the last AEPM (the 8th Academy of Engineering Presidents’ Meeting) held at the STS forum 2018
(the 15th Annual Meeting of Science and Technology in Society Forum), the results of the discussion
on engineering ethics and engineering education were summarized as the “AEPM Kyoto Declaration.”
The declaration has been released to the public via the EAJ Web site and the CAETS Web site (members
only):
<https!//www.eaj.or.jp/app-def/S-102/eaj/wp-content/uploads/2019/02/PP-
20181125EdJ.pdf>
<https!//www.newcaets.org/>
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