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On the 30th Anniversary of the National Institute of Science and
Technology Policy (NISTEP)

The National Institute of Science and Technology Policy (NISTEP) marked its 30th
anniversary on July 1, 2018.

NISTEP was established as an institute of Science and Technology Agency (STA) in
1988, based on discussions on the need for an organization conducting surveys and research
underlying basis of science and technology policy making. In 2001, NISTEP became an
institute of the Ministry of Education, Culture, Sports, Science and Technology (MEXT)
according to the Central Government Reform. In 2013, NISTEP expanded its research field to
the promotion of academic researches, and continues to this day.

The Basic Act on Science and Technology was enacted in 1995, and based on the act, the
Science and Technology Basic Plan has been formulated every five years. Under the act and
the plan, various policies on science and technology have been developed one after another.
Recently, the importance of Evidence-Based Policy Making (EBPM) has been recognized by
the entire government. NISTEP is an organization which has provided various kinds of
evidence in the science, technology and innovation policy and we take pride in the fact that
our research results have been utilized in many related domestic and overseas organizations,
including the MEXT, and used for arguments and basic data in a wide range of policy
discussions. NISTEP has conducted research on a wide range of theme, including R&D
capacity, human resources for science, technology and innovation, science and technology
foresight, science and technology systems, and R&D management, regarding our country's
science and technology, in collaboration with many domestic and overseas organizations
concerned, and others, and has accumulated data and indicators from various perspectives. We
realize that these efforts of ours have borne fruit.

We intend to firmly maintain the trust we have built and our stance that we have
conducted research and analysis based on data in the future. We will actively develop new
indicators, accurately understand the current status of science, technology and innovation,
analyze the mechanism of realization of science, technology and innovation, and offer a future
vision of science and technology and society. Furthermore, we will widely provide our
research results and thus play an increasing role in the policy making process.

We appreciate your further support and cooperation for NISTEP, which will take a great

leap forward on the occasion of the 30th anniversary.

July 2018
Hiroshi TSUBOI

Director General, National Institute of Science and Technology Policy
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Challenge for the Fourth Decade of the National Institute of Science and
Technology Policy (NISTEP)

Marking its 30th anniversary this year, the National Institute of Science and Technology
Policy (NISTEP) was established as a national research institute within the Science and
Technology Agency of the Prime Minister's Office in 1988 for the purpose of conducting
surveys and research on basic issues concerning science and technology policy. Since its
establishment, NISTEP has significantly contributed through its various research activities to
the clarification of the current status and issues of Japanese science and technology with
objective data and to policy formulation by the Ministry of Education, Culture, Sports,
Science and Technology (MEXT).

With the great changes currently transforming Japan’s economy and society, an
important policy imperative for our country is to strongly promote science and technology in
order to pave the way to a new future and solve various domestic and overseas issues. MEXT,
which assumes a central role for science and technology in Japan, intends to promote R&D
and other activities for the realization of “Society 5.0” based on the 5th Science and
Technology Basic Plan, and at the same time to develop human resources in science and
technology and to strengthen the foundation for creating a variety of excellent knowledge in
order to achieve sustainable development.

Aiming at an effective and efficient administration, the government as a whole stresses
evidence-based policy formulation and enhances efforts towards it. I hope that NISTEP will
actively promote its activities in the future by conducting timely and pertinent research
utilizing its abundant knowledge accumulated over the last 30 years, and by playing a further
role in the policy formulation process by co-evolving its policy research together with its
policy formulation to continuously support science and technology policy and contribute to

the development of our country.

July 2018
Yoshimasa HAYASHI

Minister of Education, Culture, Sports, Science and Technology
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For Continual "Nice Steps'" by the National Institute of Science and
Technology Policy (NISTEP)

The National Institute of Science and Technology Policy (NISTEP) marked the 30th
anniversary of its establishment, which means that NISTEP has been the witness in a certain
era to the history of Japanese science and technology policy, and this is also the history of
NISTEP’s support for the science and technology policy.

In the last 30 years, innovation as a policy tool has spread across various economic and
social policies and the meaning of science and technology, which are the source of innovation,
to society has changed significantly. The effect of investment in research and development
(R&D) has gone beyond the promotion of science and technology. Recently, in particular,
policy expectations for economic growth, which is the ripple effect generated by R&D
investment, contributions to addressing societal challenges, and contributions to building a
sustainable society have grown. The contribution of science and technology to Sustainable
Development Goals (SDGs) proposed by the United Nations (UN) also follows in the wake of
the above.

To meet ever-changing expectations for science and technology, steadfast activities of
observation, visualization, analysis and foresight of science and technology trends are
essential for steering science and technology policy. The concept of Evidence-Based Policy
Making (EBPM) has been spreading with the support of the Organisation for Economic
Co-operation and Development (OECD). All these activities make EBPM possible.

As data has increasingly been utilized for policy making and for assessment of policy
impact after implementation of policies, the scope of NISTEP activities has expanded and its
responsibilities have grown. Accordingly, NISTEP itself has to be accountable to society as
well as to enhance its data-collection capabilities, quality assurance, robustness of models,
assurance of credibility, development of new models, multi-layered use of communication
tools, international collaboration and public relations capabilities.

The 30-year history of NISTEP can be described in the context of Japan, but the meaning
of the path it took should better be understood along with global trends.

Dating back to a long history, the sign of the impact of science and technology on
economy and society can be found in the Marshall Plan, which was implemented as a pillar of
industrial recovery shortly after World War II. The Organisation for European Economic
Cooperation (OEEC) was established in 1947 as a receptacle for funding from the United
States. From its start, the OEEC focused on technology as one of production factors and on
science as source of technology, recognizing that technological innovation was essential to

improve productivity. In the following year, the OEEC set up the Working Party on Science &
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Technology Information and then reorganized it into a permanent committee, the Committee
for Productivity and Applied Research (PAR), which served as a place for analysis and policy
discussion concerning science and technology in a broad sense. When the OEEC was
reorganized into the OECD in 1961, the flagbearer became the Directorate of Scientific
Affairs (DSA), and the R&D measurement unit specializing in measurement was started
(1962). This approach in the OEEC era led to the birth of the Frascati Manual (1963), which
can be said to be a compilation of the aggregation methods of indicators related to science and
technology which make international comparisons possible.

In the eighties, as innovation survey trials were started in the U.S. and European
countries, aggregation methods of innovation indicators were taken as an agenda item in the
OECD and discussed by the National Experts on Science and Technology Indicators (NESTI)
under the leadership of the Nordic countries, and then the Oslo Manual (1992), a reference for
data collection on innovation, was developed.

In order to meet the changes of methods for science, technology and innovation and the
changes of the environment surrounding them, the Frascati Manual and the Oslo Manual were
revised several times and the former is now in its 7th edition (2015) and the 4th edition of the
latter will be published within 2018.

NISTEP has always watched these changes since its establishment, contributed to the
discussions, and participated in the process for designing global trends. The continuous
dispatch of NISTEP research fellows to the OECD Directorate for Science, Technology and
Innovation can be seen its contribution to the science and technology indicators community.

Lastly, let’s focus on the next 30 years. It can certainly be said that the environment
surrounding NISTEP will drastically change. How should NISTEP continuously produce and
improve its mainstay, namely science and technology indicators and fixed-point observation
reports? NISTEP should steadfastly work on and be innovative. In order to deal with this
challenge, investment in human resources is essential. Recently, data analytical capabilities
have improved dramatically, especially including big data, analytical tools, and artificial
intelligence (Al), in-depth trials will be required to develop the further potential of these tools.

The selection of the “Researchers with Nice Step,” which was named after the name of
the institute, “NISTEP,” was started in 2005. I would like to propose a fixed slot
of‘Researchers with Nice Step” to be allocated to researchers of “indicators for science,

technology and innovation.”

Yuko HARAYAMA

Former Executive member of the Council for Science, Technology and Innovation
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Congratulatory Remarks on Occasion of NISTEP’s 30th Anniversary

Director, OECD Directorate for Science, Technology and Innovation

Andrew Wyckoff

I would like to join in celebrating the 30th anniversary of Japan’s National Institute of Science and
Technology Policy (NISTEP) by underlining its key role as a leading organisation helping to put an
evidence base under today’s global efforts to monitor developments and forge policy in science,
technology and innovation (STI).

The list of NISTEP contributions to OECD work over its thirty-year history is too long and rich to
be fully spelled out in a short piece. NISTEP has been instrumental in supporting and driving the
indicators and evidence agenda, not only in terms of consolidating and extending OECD standards but
also encouraging OECD and its member countries to embrace and make sense of newly emerging
sources and tools that better inform policy.

This encompasses seminal OECD efforts to introduce the analysis of patent and bibliometric data, as
well as more recent and ongoing support for distributed microdata analysis, the use of advanced methods
to connect science and technology, the use administrative data on project R&D funding and identify
emerging and highly promising S&T domains through foresight.

NISTEP has not only promoted the opening up of possibilities for data and analysis, but has also
persistently reminded us of the importance of putting people at the centre, from issues around research
careers, public understanding of and citizen engagement in science, technology and innovation.

The contribution of NISTEP to the global STI evidence efforts has been based on a combination of
decisive institutional support and leadership as well as the commitment of its individual members, some
of whom had the opportunity to join the OECD for fixed term periods, creating strong professional and
personal links that are reinforced through frequent meetings, workshops and recently also digital
technologies. NISTEP colleagues often stretch their working day to join via video conferences with their
counterparts in America and Europe to contribute to key discussions shaping major OECD outputs,
contributing to what some of us call the “communities that never sleep”.

NISTEP has presented an institutional model for several countries who have developed similar
analytical bodies within or very close to their science and innovation ministries to support
evidence-based policy making. The very close proximity of NISTEP to Japan’s domestic policy making
processes has been decisive in ensuring its long standing commitment to evidence-based policies and its
commitment to the multilateral collaboration principles espoused by the OECD.

OECD looks forward to continue to strengthen our partnership with NISTEP as it embarks on its 4th

decade.
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Science, Technology and Innovation Policy Evidence and Management-The Role of

NISTEP in the Global Arena

Professor and Chair, Georgia Tech School of Public Policy
Inaugural Program Director for NSF’s SciSIP Program

Kaye Husbands Fealing

The School of Public Policy at the Georgia Institute of Technology congratulates the National
Institute of Science and Technology Policy (NISTEP) on its 30th Anniversary. This is a terrific time to
celebrate the many accomplishments of NISTEP—its founders, current leadership and members—and to
celebrate its partnerships around the world. The Georgia Tech School of Public Policy has a
long-standing memorandum of understanding, where our close ties and collaborations have yielded
mutual benefits, especially information exchanges and scholarly work. We are especially pleased that
Professor John Walsh serves as an International Affiliated Fellow between Georgia Tech and NISTEP.

Evidence-based policy with a focus on the fortunes of science and technology advancing social
outcomes is the hallmark of NISTEP research and other activities. NISTEP’s leadership in developing
frameworks and analytical tools that have practical resonance in academia, business and government has
been well established for decades. Specifically, the research, design and outcomes on science and
technology indicators are used international, particularly by members of OECD’s NESTI members.
Mappings of R&D expenditures through social outcomes are instructive, not only for policymaking but
also for designing innovation strategies. University-industry collaborations are increasingly advancing
knowledge generation, technology transfer and commercialization in key sectors, such as the automobile
industry, information and communications technologies, and pharmaceuticals. Impacts on improved
health, environmental sustainability and human resilience are also valued by your organization. We look
forward to continued strength and leadership in all of these areas.

As the inaugural program director for the National Science Foundation’s Science of Science and
Innovation Policy (SciSIP) Program, I also congratulate you for the implementation of J-SciSIP, which
gives the underpinnings for science, technology and innovation policy in Japan. In my presentation at
NISTEP on November 19, 2007, I offered 10 Grand Challenges facing the SciSIP community, including:
(1) full systems approach to mapping science, technology and innovation; (2) portfolio models of
investment in science and technology; (3) behavioral and dynamic models of the relationship between
scientific discovery and policy decisions; (4) mapping and cyber tools linking the evolving taxonomy of
S&E to policy decision-making; (5) full accounting of intangible assets and international workforce
flows, and their contributions to science and technology outcomes; (6) real-time evaluative and

decision-making tools for assessing public sector investments in fundamental science and technology on
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economic growth and social well-being; (7) measures of spillover effects between scientific discovery
and technological innovation, particularly among universities, firms and government labs; (8) evaluative
measures of disciplinary cultures on transformative work; (9) computational models of creativity; and
(10) evaluative approaches to measuring diversity and its impact on science and technology
developments. NISTEP has developed capacity in all of these areas and broadened the horizon on
fore-sighting models.

During my 2007 NISTEP presentation I also stated that international partnerships promoting science
and technology advancements was one of the priority areas for Dr. John Marburger (the U.S. Science
Advisor at that time). Continued multidisciplinary, multi-sectoral and multi-country activities are still
important for policy guidance. NISTEP is well positioned to continue in this role and we are pleased to

continue our collaboration with your organization.
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Institutes of Science and Development, Chinese Academy of Sciences(CASISD)

President

Pan Jiaofeng

On behalf of the Institutes of Science and Development, Chinese Academy of Sciences(CASISD)
and in my own name, I am very delighted to express our warm congratulations to Director-General
Hiroshi TSUBOI and all NISTEP members.

During the past 30 years, NISTEP has steadily stepped into the ranks of world-renowned think tanks
in the field of Science & Technology and Innovation policy and has become one of the most important
partners of CASISD in the world. NISTEP achieved great success in the research fields such as STI
theories, technology foresight, science map and S&T indicators, which not only provides vital support to
Japanese S&T policy making but also sets a leading benchmark to the international STI policy
community.

As one of the top 10 national high-end think tanks, CASISD has also played an increasingly vital
role in China’s STI policy-making process since its establishment, especially its rename and reform in
2016. It has also made great progress in terms of international exchanges and cooperation, which cannot
be achieved without the support from NISTEP and other international partners.

NISTEP and CASISD have been close partners and support each other for many years. Fruitful
outcomes have been yielded in our mutually-beneficial cooperation and jointly-established regional
cooperation mechanism. Together we have made our contributions to the promotion of mutual
understanding in related fields between China and Japan. Last year we renewed our MOU in Hangzhou,
laying a solid foundation for further cooperation in various fields. I am confident that the continuous
cooperation between CASISD and NISTEP will provide a larger and important platform for researchers
from both institutes.

Again, I would like to take this opportunity to extend our sincere wishes to NISTEP for greater
accomplishments and hope that the cooperation between NISTEP and CASISD will yield more and more

wonderful results in the future.

27



= B A B 5 R B B 52 (CASTED)

B
Hu Zhijian

H B B IR 5 J BRI AJF S0 (CASTED) 2 {2 L C. BHEEAN - ST EORIFFE T
(NISTEP) ®AIISE 30 AHEIZEE L, 2 Z2AX D BHOVEL EFET,

NISTEP & CASTED D /)i, W@EBFFEITOI > TEVHLIERE LIFTED .,
ﬁl@ﬂ%&m4/m—va/ﬁ%\% BITH, RERERZEOYTVIZTD
Z L7k Uiz, NISTEP I%, HAROEVAEMBUER OHEMEI 4 £ HER&ZH %
b, BARICEBTORPEINOFRBICERRL T D EBNET,

B0 7o — A iz L0 (EHEBIX W E T RICEEICR > TWET,
ZIWVH H O LT, NISTEP & CASTED 1, & ITER » 2R HANEOR OMF 9L 7 1
Y/ bELETHEM L TEE Lz, #FZ. NISTEP & CASTED & @[ MOU i%, #A
TeHRFER L TV D HBERE Bk L TWhET,

BEENC & DR T= B D 2 DOWFFEATAS, FHEFIZE D 72 DI B FE AN EOR %38 U CTER
BRBREES ZENTELHDITEIX LN LT,

NISTEP & CASTED O /1 & FHE DN FERICEIZHEIC R £ 2 &, 4% E
HIZhleo TENTZREZ BT ZMIbT 5 Z LI & Y | NISTEP 23 HARDF
LA ) N—a VEBSRO TR o 2o b LT OMEER R bR ET
tx, ALV LET,

28



Chinese Academy of Science and Technology for Development,
Ministry of Science and Technology (CASTED)

President

Hu Zhijian

On behalf of the Chinese Academy of Science and Technology for Development (CASTED), I
would like to extend our heartfelt congratulations to the National Institute of Science and Technology
Policy (NISTEP) on the occasion of its 30th anniversary.

The cooperation between NISTEP and CASTED has gained fruitful achievements over the past
decades, and has also witnessed the great developments in the field of science and technology innovation
policy of both countries. I believe that NISTEP has been taking an increasingly important role in the
promotion of Japan’s science and technology policies, and has contributed to the development of science
and technology in Japan.

With the globalization of science and technology, international collaboration has become ever more
significant. As such, NISTEP and CASTED have cooperated on various science and technology policy
research projects in the past. In particular, an MOU between NISTEP and CASTED has further
consolidated our fulfilling collaborative relationship.

It is a pleasure to see that our two institutions in neighboring countries have been able to build a
close relationship through science and technology policies for mutual benefit.

Please allow me to take this opportunity to express my sincere hope that mutual trust and
cooperation between NISTEP and CASTED will be further strengthened in future and that NISTEP will
continue to function as a central think-tank of science, technology and innovation policy of Japan,

enhancing its capacity to deliver eminent output for many more years to come.
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Korea Institute of S&T Evaluation and Planning (KISTEP)

President

Sang-seon Kim

It is with great pleasure that the members of Korea Institute of S&T Evaluation and Planning extend
our warmest greetings to NISTEP celebrating the 30th anniversary. Congratulations on your outstanding
achievements and contributions to enriching the global dialogue on science, technology and innovation
policy.

For the past 30 years, NISTEP has shown unwavering commitment to advancing the field of S&T
policy through technology foresight, analysis of R&D activities, and evidence-based policy research. The
approach of “Science of science, technology and innovation policy” upheld by NISTEP is one that
effectively meets the challenge of the current times, in a fast-paced world that presents us with risks and
uncertainties. Policy formation based on a comprehensive understanding of interconnected aspects of the
society will be equipped with adaptability and resilience, and we believe NISTEP’s achievements will
become the founding cornerstone.

NISTEP has been a key international collaborator of KISTEP, with a long-standing partnership that
was first formalized with a MOU in 1993. Indeed the two institutes have much in common, as national
think-tanks both dedicated to creating a policy environment where government, industry, and academia
can work together seamlessly, and innovation activities flourish at regional and national levels. The
partnership has come to fruition over the years, with mutual exchange of knowledge and expertise
through joint workshops and discussions.

One of the most noteworthy of these efforts is our shared participation in the annual Trilateral S&T
Policy Seminars held since 2006, a consortium of 5 S&T policy institutes from Korea, China and Japan.
Every gathering is alive with stimulating discussion on research highlights, policy practices, issues and
trends, and we look forward to celebrating its 12th year in Sendai, Japan with NISTEP as the host.

While our individual strategies or specific goals may vary where our respective nations differ, we
believe the two institutes stand on common ground in our hopes for building a vibrant, sustainable, and
inclusive future society through S&T. We hope that our continuing partnership will serve as a platform
for intellectual exchange and collaboration in the years to come.

Congratulations on your 30th anniversary and we wish all members of NISTEP continued success

and achievements in future research.
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Science and Technology Policy Institute (STEPI)

President

Hwang-Hee Cho

It is my great pleasure and honor to congratulate the 30th anniversary of the National Institute of
Science and Technology Policy (NISTEP), who has led the advancement of Japanese science and
technology policy. I also would like to express my deepest respect for the tireless efforts and dedications
that Dr. Hiroshi TSUBOI, Director-General of NISTEP, and its members have made over the past
generation for the progress of science and technology in Japan.

The Science and Technology Policy Institute (STEPI) in Korea also celebrated its 30th anniversary
last year. NISTEP and STEPI have maintained cooperative relations since their foundation. Our two
institutes have continued more fruitful exchanges in academic and administrative matters after signing an
MOU in 1993. All STEPI members cherish a good memory of bilateral cooperation with NISTEP, who
has been an excellent partner in our mutual relations. We do hope this friendly relationship will continue
in the future.

Let me again congratulate the 30th anniversary of NISTEP. We wish your bright future and

long-lasting success.
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Impressive Statistical Data of NISTEP

Hideo HOSONO

Professor, Director of Materials Research Center for Element Strategy, Tokyo Institute of Technology

Regarding what is expected of researchers, expectations for items described as innovation are growing
daily. Investments in science and technology have slightly increased for nearly the last 20 years despite the
nation's economic difficulties. I think the reason for this is that awareness that scientific and technological
capabilities are the source of national strength is being recognized widely. What guarantees innovation? It
is scientific papers and intellectual property. Here, I consider how to properly evaluate these outputs.

The representative indicators of scientific papers are the number of papers and the number of citations.
This has become established. From the viewpoint of contributing to innovation, however, only statistics
indicating that papers are cited in other papers (hereinafter referred to as “paper-to-paper”) are clearly
insufficient, because the most appropriate guarantee of innovation is intellectual property. Generally, the
priority of science becomes naturally established based on consensus at an academic conference, while that
of intellectual property is legally guaranteed. Thus, the statistics on frequency of citation of scientific
papers in intellectual property are essential. Strangely enough, however, the statistics on citation in
intellectual property (paper-to-intellectual property) were probably not published much. In the Science Map
2014 published by NISTEP in 2016, the statistics on citation of papers in intellectual property
(paper-to-intellectual property) were published. I was surprised at the results that papers by Japanese
researchers accounted for almost half of the total of 20, the top five of the past four Science Maps. Because
I had known the statistics that the proportion of the Japanese number of paper-to-paper citations to each
total, the top 1%, and 10% paper has rapidly decreased. Thus far, Japanese industry has not rapidly lost its
international competitiveness as much as the results show in the statistical data on scientific papers. As the
number of patent applications ranks third in the world, which is no worse compared with that of papers, I
thought that it agreed with the above-mentioned statistical data.

Although intellectual property guarantees innovation, handling of intellectual property is difficult for
academic researchers and universities. Universities, which are not intended for production activities, cannot
recoup the cost required to develop intellectual property unless they license the created intellectual property
to companies to increase their income or they perform joint research with companies providing the
intellectual property as a guarantee to obtain expenses for research. The research missions at universities
are to explore the frontiers of science, and intellectual property can be regarded as a by-product of the
research. On the other hand, history indicates that the results from advanced research for developing
science and technology have led to major innovations. I think, therefore, that the creation of intellectual
property of new products is a mission of universities as well as papers are reporting the results of
innovative science for pioneering the intellectual forefront. Especially under the current state that many
companies’ production bases have moved overseas, international licensing of intellectual property obtained
from research is an important resource to further support the country. Then, how is an evaluation of
intellectual property of universities made? As the license fee for all universities in Japan is only about two

billion yen, the proportion of the license fee from actual licensing for intellectual property would be very
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small. There would be quite a few companies having intellectual property, which is beneficial in protecting
their business, even if they are not actually licensed. Most inventions by universities are basic ones and do
not directly lead to companies’ products, but probably act as hints for them in many cases. The value of
such intellectual property should be included in an evaluation. For statistical data, they correspond to a case
that a patent is cited in another patent (intellectual property-to-intellectual property). For intellectual
property, prior literature is closely examined by examiners and the cited patents and papers are carefully
selected, and thus, the statistical data probably have sufficiently high accuracy. When the numbers of
citations of paper-to-intellectual property and intellectual property-to-intellectual property as well as that of
paper-to-paper are included in the statistical data, the evaluation data should reflect more the actual
conditions. Statistical data on appropriate actual conditions are the basis for various discussions.

Another thing that impressed me in the results of statistical analysis in the Science Map 2014 was the
variety of research themes different countries showed. As paper-to-paper citation is frequently based on the
number of researchers involved in a scientific theme, it is strongly affected by trends. Recently, the number
of paper-to-paper citations and the impact factor (IF) of the journal in which the paper is published are
frequently used as digital indicators in the research evaluation (IF: Number of citations in scientific journals
for two years since the publication). The reality is that researchers are trying hard to improve these
indicators. Thus, the major mission of editors of journals is to increase the impact factor. Especially
commercial journals, by their nature, adopt strongly an editorial policy to raise the IF. Thus, papers on
popular themes concentrate in journals with high IF. I feel that the diversity in research themes may rapidly
decrease because the publication of a paper in a certain commercial journal with high IF has a huge
advantage in acquiring research funding and positions and treatment such as promotions, and then more
and more research concentrates on popular themes. This vague conjecture has been clearly clarified by data
analysis. Several themes (continental type), including nano and life are intensively researched in every
developed country, while there are significant differences in implementation of research on themes (small
island type), which are expected to grow in a new continent for the next research, among countries. It is
natural that there should be differences in themes to be focused on among countries. Of these, the data on
Japan show that the proportion of small-island-type themes is remarkably small. This indicates that the
diversity of research themes has been lost in Japan. This truth is very serious and indicates that use of only
IF and the number of citations as standards is likely to make truly highly original research themes fade. It
revealed that there is an important challenge in making science and technology policy show how
universally important themes and country-specific themes are balanced. Moreover, it serves as a warning
about the current state for researchers.

Statistical data and their analysis are the basis for discussions about policies and evaluations. Thus, it
is essential to select and analyze data suited to the purpose. One-dimensional evaluation indicators without
considering characteristics of fields and differences in viewpoints tend to be heavily used because they are
simple and easy to understand; however, if they are out of context, sound development of science and
creation of new innovations will be delayed. In the future, I expect NISTEP to create statistics and

analytical results different to those of private research organizations.
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Money Touching Heart

Takeshi NAKAGAWA

Professor, Director of Research Centre for Palaeoclimatology, Ritsumeikan University

The relationship between the National Institute of Science and Technology Policy (NISTEP), which
marked the 30th anniversary of its foundation this year, and I started five years ago, in 2013. I was selected
as one of The Researchers with Nice Step, awarded by NISTEP every year for “outstanding contributions
in science and technology,” for research on a lake in Japan. I was the leader of the project, and was on the
faculty of Newcastle University, Northern England.

In those days, Japanese who were based overseas, could not apply for the Grants-in-Aid for Scientific
Research of JSPS (KAKENHI). Thus, we mainly used the competitive funding of the Natural Environment
Research Council (NERC), a United Kingdom-governmental scientific funding agency, as a source of
research funding. NERC is, in short, a UK equivalent of JSPS and its competitive funding is, therefore,
KAKENHI in the UK. First, I won NERC’s “New Investigators Award” to perform sampling from a lake in
Japan. Upon the successful completion of the sampling, I further obtained NERC’s ‘Standard Grant’, the
dimension of which roughly corresponds to KAKENHI’s category ‘S’, to assemble a full-scale research
team and analyse the samples. Five years later, we achieved the main results in the early part of 2012 and
finally published the paper, which all our members were satisfied with.

I was 36 years old when I started the project and was 44 when I reported the results. I do not deny that
I had some difficulties in doing a collaborative research project, binding the members with different
cultural backgrounds together. I think, however, that [ was really lucky as a researcher in that I could have
such creative phase in life from my late thirties to early forties.

The main objective of the project was to perform a detailed analysis of the sediments of Lake Suigetsu,
a small lake in Fukui Prefecture, Japan, to establish the “standard scale” to define the geological time of the
past 50,000 years. I was confident that my research was meaningful. However, both Lake Suigetsu and |
were almost unknown internationally when I started the research project. Moreover, Fukui Prefecture has
no close relationship with England. I, therefore, had to start from making my research and its significance
understood by the UK authorities in order to obtain fundings. The opportunity afforded to me for the
explanation was only a free-form proposal of eight pages of A4 paper. I did my best, in my own way, in
preparing the eight-page essay although I did not have a good command of English.

I received the result of the judgment several months later. My application was rejected. Six reviewers
were uniformly positive about my research plan itself. However, if researchers based in England did
sampling in Japan without approval from the local community, even if the research leader had Japanese
nationality, the relationship with Japanese academic societies was likely to be impaired. Their concern was
that it was not ensured that my research plan was supported in Japan, which was the sole reason for the
rejection.

Thankfully, researchers are entitled to apply for NERC’s “New Investigators Award” three times; that
is, for three years after arriving at an academic post in the UK. So, one year later I applied the exact same
research for the same award. I never changed single word or phrase from the proposal, which I had
submitted with confidence in the previous year. However, one thing different from the year before was the

submission of an attachment, a letter from a Japanese authority in the field that Japan supports my research.
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It was not an easy decision to resubmit unchanged application, which was rejected once, but I trusted
conscience of NERC, which stated that the reason for the rejection was not the research itself but was the
relationship with Japan.

Finally, my application was accepted with the highest rank of evaluation, a5, in that year. It was the
moment when the door of my career, of which I had never set the destination, opened.

I was deeply impressed that England exercised responsibility for its own statement the year before.
But the thing which I was more surprised about was the amount of research funding provided for my plan.
The upper limit of the New Investigators Award was 50,000 pounds, about 10 million yen at the then rate.
The figure was not actually enough for my intended research plan. I nonetheless decided to hastily start the
project before obtaining sufficient funds,simply because there were not any alternative ways. I could only
step forward with the amount at that time.

In that year, however, three of the six reviewers showed concerns about the funding plan, as if they
read my mind. The reaction of NERC to the point the reviewers indicated was surprising; the amount
transferred into my research account at Newcastle University was 52,375 pounds, which included the
shortfall in achieving results and even the anticipated amount of inflation, although the announced upper
limit of the New Investigators Award was 50,000 pounds.

Although I would rather not cite Japan as a reference, I had only heard and experienced that the
amount applied for KAKENHI was largely reduced. Thus, unfaithful practices such as a little higher figure
entered in the application form, or incomplete achievement of the intended results with no pain in heart,
were rampant and many people including me felt that it was not surprising.

That is to say, L, in those days, was not mentally prepared for receiving more than the amount applied
for. When hearing the decision by NERC, I was filled with very special feeling, which I can clearly
remember even now. I think that it was a kind of “loyalty.” Again, in those days, both Lake Suigetsu and I
were not internationally recognised. Although the “New Investigators Award” is formally a category that
does not require past achievements, I imagine that it was not an easy decision to give that money to a total
stranger. England, however, fully trusted an eight-page essay written by an unknown Japanese, who had
never been educated in England nor collaborated with British researchers, and took the chance to make any
excuses away from me. I wanted to repay the trust of the UK, from my heart, by devoting myself to the

project. This thought never ceased for seven years until the end of the project.

In summer 2006, I returned temporarily to Japan with the funding I obtained as mentioned above and
succeeded in collecting ideal sediment samples from Lake Suigetsu. At the end of the sampling campaign,
10 million yen of the New Investigators Award was completely exhausted. Then, I obtained a “Standard
Grant” of the NERC. The amount applied for was about 100 million yen, which roughly corresponds to
KAKENHTI’s category ‘S’. However, there were several major differences between the NERC grants and
KAKENHI grants.

The thing for which I was most thankful was that the time to start the project could be freely
determined regardless of the time of application. For KAKENHI in Japan, the adoption is announced on
April 1, when the project has to be started. There is no room to consider, for example, other projects which
are conducted at the same time or “lack of practical preparation”. It is suddenly announced that your project
has already started. In addition, the intended results have to be met with a significantly reduced budget. I
knew only this style and thought that it was normal. On second thoughts, however, this practice seems to be
unreasonable.

Let’s say that you enter a sweepstake for a trip to Hawaii. One day several months after the entry, you
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received an unexpected envelope including airline thickets showing that the departure is the following day.
The sponsor offers only 60 percent of the accommodation fee, which means you have to manage the rest
from your own pocket, or downgrade the hotel significantly. The friend you wanted to be traveling with
cannot go on the trip because the friend is already on another business trip.

Of course, you would be happy to win the sweepstake anyway. You would also thank the sponsor,
which is the important feeling you should have as a human being. In such circumstances, however, do you
feel only gratitude for the sponsor? 1 do not think so. Most people would answer ‘No.’

The Standard Grant of NERC was like a trip coupon rather than already fixed airline tickets. I received
it in May 2007, the year after the completion of the sampling from the lake with the grant of the New
Investigators Award. It was permissible to freely set the time to start the project (it was OK if the project
started even five years later). The so-called “indirect cost” for environmental improvement for the research
was available as soon as the adoption was determined, regardless of the time to start the project. I decided
that the project would start in February of the next year, and until that time, I made preparations for starting
the research project.

I ordered the materials, which I carefully selected spending as much time as I needed, performed the
necessary preliminary analyses, and individually visited each member to develop team spirit. I could
sufficiently explain our project to the public relations department of the university, for effective outreach. I
recruited substitute teachers to reduce the burden of lectures and post-doctoral fellows to share the vast
number of experiments. Some members of our team left administrative posts of the universities they
belonged to and completed the transfer of their duties to their successors.

For the trip to Hawaii planned in the following year, it is fun to read guidebooks and choose a suitcase.
I remember that the period of nine months in preparation for the project was wonderful. After this mental
approach run, our team made a perfect takeoff in February 2008.

Here I do not mention how we spent the following five years up to the end of the project because it
deviates from the point of this article. If you are interested, please see my book, “Toki O Kizamu Mizuumi
(Tickling Lake).” We devoted ourselves to the project and finally achieved the results, which were
officially adopted as an “international standard scale” to measure the geological time of the past 50,000
years. Lake Suigetsu has appeared in junior high school textbooks about science, math, history, and even
Japanese. In September 2018, a museum exclusively on the sediments of Lake Suigetsu, which we studied
on, opened in Wakasa Town, Fukui Prefecture.

The most important thing for success in the project was, of course, the abilities of the members. I
understand that such results cannot be purchased only with money. However, I think that the importance of
the “money touching your heart” and “money comfortable for use” in the background of the truth that the

members could use their abilities to the fullest should be emphasised.

I moved the base back to Japan two years after the end of the project. Still now, I am continuing the
research on Lake Suigetsu, using mainly KAKENHI as a source of research funding. I think that the
KAKENHI also has its advantages and that it is much more comfortable for use than 15 years ago, when |
was in Japan before moving to England. I do not mean that the differences in operation systems of research
funding are related to a simple theory on merits and demerits of the cultures. However, if you offer a
Hawaii trip to somebody, it is natural that you should want them to enjoy the trip and that you should want
to earn their gratitude. I think that we have things to be done for the happiness of both the JSPS and the
researchers who use KAKENHI. I would appreciate it if people who are in a position to change things

consider this.
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First 10 Years of the National Institute of Science and Technology Policy< From 1988 to
1998>

Yukio SATO
Former Director General
National Institute of Science and Technology Policy

<In office from July 1997 to July 1999 >

I would like to express my sincere congratulations on the 30th anniversary of the foundation of the
National Institute of Science and Technology Policy (NISTEP).

I am filled with deep emotion because I was the Director General of NISTEP at the 10th anniversary
of its establishment in 1998.

In those days, the 1st Science and Technology Basic Plan was underway since 1996 based on the Basic
Act on Science and Technology, and the Japanese science and technology policy attracted international
attention. I would like to look back at the first 10 years of NISTEP, centering on activities when I was the

Director General of the institute.

<< Development of science and technology policy at the national level>>

In the 1st Science and Technology Basic Plan from 1996 to 2000 based on the Basic Act on Science
and Technology (1995), it was stated that government expenditure on research and development would be
increased and the numerical target was 17 trillion yen over the five-year period. Not only was this
revolutionary but it also received attention from home and abroad because budgetary measures were
successfully taken accordingly.

In June 1998, the Basic Act on Central Government Reform was enacted, and active discussions were
held on the concept of the organization of administration for science and technology, on the contents of the
2nd Science and Technology Basic Plan from 2001, and on others, toward the Central Government Reform
planned to be implemented in 2001.

In those days, the framework of science and technology policy was changed considerably as a part of
the overall reform of the economic and social system. In particular, the connection between science and
technology, as represented by information and communication technology and life science, and society
moved into a new development phase, and thus the need to promote strategic, comprehensive science and

technology was pointed out.

<< International development since the establishment of NISTEP >>

Under the excellent leadership of Mr. Masahiro Kawasaki, the first Director General, NISTEP, since
its establishment, succeeded in increasing its domestic and international recognition by cooperating with
domestic and overseas universities and science and technology policy-related organizations together with
hosting international conferences. Thus the basis for research had been established in a short period of time.

Thanks to the efforts of the successive Directors General (Messrs. Kenichi Murakami, Fujio Sakauchi,
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Kazuki Okimura, Takashi Bito, and Masayasu Miyabayashi) and many staff members, NISTEP had already
signed cooperation agreements and memorandums with many universities and research organizations to
conduct joint research and information exchange when it marked its 10th anniversary. Although the
Director General was replaced six times during the 10-year period and the average length of service was
short, NISTEP held international conferences at least once in each period of each Director General. This

means that NISTEP has promoted full-scale international development since its foundation.

<< Organization and research areas>>

The organization of NISTEP was designed under the concept of management of an internationally
open organization and securing a wide range of domestic and overseas human resources. Under the
Director General and Deputy Director General, the organization was made up of two sectors: the Research
Sector, having two research groups mainly consisting of research fellows and four research groups
consisting of administrative officials, and the Research Support Sector having the General Affairs Division,
Planning Division, and Information Division. As Directors of Research, the leaders of two research groups,
university professors/associate professors were invited, and Affiliated Fellows and Visiting Researchers
were also appointed. NISTEP was aiming at high-quality research outcome. The organizational structure
was maintained for the first 10 years without major changes.

The wide range of research areas which NISTEP addressed in the first 10 years includes: 1) innovation
process, 2) science and technology policy formulation, 3) systematization of science and technology
indicators, 4) science and technology human resources, 5) science and technology and humans/society, 6)
regional science and technology policy, 7) technology trends (technology foresight), 8) energy and
environment, and 9) technology trade. These were largely classified into three categories: addressing
pertinent issue types, understanding circumstances/orientation type, and theoretical development type. A
large number of the research results concerning these areas were published as proceedings of international
conferences, NISTEP Reports, Discussion Papers, Research Materials, and other forms published by

NISTEP.

<<Increased publicity by presentation of research products in international conferences and through
overseas official trips, etc. >>

During above mentioned changing circumstances around science and technology policy, both
domestic and overseas, NISTEP hosted an international conference one and half years after its foundation
in which leading researchers were invited from home and abroad for presentation and the research products
of NISTEP were also presented. As a result of collaboration with overseas universities and research
organizations, many members of the staff were given the opportunity to go overseas and NISTEP became
widely recognized through exchange of information and presentation of the research products.

I was invited to the meeting celebrating the 20th anniversary of the foundation of Policy Research in
Engineering, Science and Technology (PREST), the University of Manchester, England in September 1997,
two months after my appointment, and gave a lecture about the Japanese science and technology policy, the

accomplishments of NISTEP, and others. Following this event, I was invited to deliver a lecture in a
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symposium hosted by the National Academy of Engineering of Korea in October, participated in an
international meeting in Kyoto in November, and so on. Namely, a greater importance was placed on my
international duties in the first six months after my appointment. Furthermore, in the following February, I
participated in the presentation and discussion session on technology foresight at the annual meeting of the
150th anniversary of the foundation of the American Association for the Advancement of Science (AAAS).
Thus, I participated in many international conferences, hosted seminars for domestic and overseas

researchers at NISTEP, and met visitors in a positive manner.

<< Participation in the conference sponsored by the Pontifical Academy of Sciences >>

As mentioned above, | participated in domestic and overseas international meetings many times and
had opportunities to give lectures during the period of my service. The most impressive and rarest
opportunity for an overseas official trip was to participate in the Study Week “Science for Survival and
Sustainable Development” sponsored by the Pontifical Academy of Sciences held in the Vatican in March
1999. The study week was valuable with about 30 participants, including Nobel Prize laureates and a
professor of Stanford University who was my classmate at the university where I had studied. What I was
deeply impressed with was that all the participants were given the opportunity to be received by Pope John

Paul II in a room in the palace. The Pope exchanged words with each participant, shaking hands.

<< Ceremony of the 10th Anniversary of the Foundation and International Conference of the 10th
Anniversary of the Foundation >>

The ceremony of the 10th Anniversary of the Foundation was held inside then-NISTEP building on
July 1, 1998. It had many participants from outside NISTEP including Mr. Toshio Okazaki, the
Administrative Vice Minister, together with Directors General and senior officials from the Science and
Technology Agency, Dr. Hiroo Imura and Mr. Mitsugu Ishizuka, members of the Council for Science and
Technology, past Administrative Vice Ministers since the establishment of NISTEP, past Directors General,
and Advisors of the institute. On this occasion, the book on the 10th anniversary of the foundation of
NISTEP titled “Toward Profound Policy Development in the New Century” was published. The anniversary
book was intended to be highly valued as policy documents as well as to symbolize the activities of
NISTEP over the 10 years. So, it was printed in both English and Japanese side by side.

On October 8 and 9, 1998, the 10th Anniversary International Conference, whose theme was “The
Role and Future of the National Institute of Science and Technology Policy”, was held. The conference
consisted of three parts. In Part 1, following opening remarks from Director General of NISTEP, the
Minister of State for Science and Technology, Mr. Yutaka Takeyama, made a special speech, and then Dr.
Imura, a member of the Council for Science and Technology, delivered a special lecture. Parts 2 and 3 saw
lectures by five experts and panel discussions with the eight panelists, respectively. This conference had a

total of more than 400 participants, including 11 guest lecturers.

<< Evaluation of Institution >>
In order to perform the evaluation on the institution based on the general guideline decided by the

Prime Minister, the External Evaluation Committee on the Institution consisting of 10 external experts
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(chairperson: Dr. Yasunori Nishijima, President of Kyoto City University of Arts) was established within
NISTEP. Although a 2-to-3-day intensive evaluation had usually been performed in other organizations, it
was determined that the External Evaluation Committee on the Institution in NISTEP would hold five
meetings from May to October because most members, including the chairperson, found it difficult to
gather for several straight days and NISTEP had a broad range of research areas to evaluate. As a result,
every time, we were asked to prepare materials and given assignments by the next meeting and members of
the committee were asked to review those issues based on the materials and other items NISTEP submitted
by the next evaluation meeting. I called this evaluation procedure “learning evaluation of the institution,”
and through the process, both the members of committee and NISTEP could have a better exchange of
opinions and explanations.

For selection of members of the External Evaluation Committee on the Institution, the division in
charge of the evaluation in the Science and Technology Agency strongly requested the inclusion of foreign
people as members. Unlike, however, the evaluation of research in a certain specific area, they were
considered not suitable for the evaluation of NISTEP, and the committee was formed of only Japanese
members. Because NISTEP had actively developed international activities since its establishment, we
thought that evaluation by foreign experts was really important and asked the Executive Director of PREST
and the Deputy of the Fraunhofer Institute for Systems and Innovation Research, ISI,
Fraunhofer-Gesellschaft to perform the 3-day institute evaluation of NISTEP and then submit their
evaluation reports to the External Evaluation Committee on the Institution as reference materials.

The report of the institution evaluation of NISTEP was directly handed to me by Chairperson of the
committee, Dr. Nishijima, in January 1999. It was very valuable as a guideline for the NISTEP after that.

<< Selection of National Institute or Incorporated Administrative Agency >>

In the Central Government Reform, many national research institutes were reorganized into
Incorporated Administrative Agencies based on the Basic Act on Central Government Reform. NISTEP
also had the option to be reorganized into an Incorporated Administrative Agency; however, it remained as
a national research institute because the final report by the Administrative Reform Council stated that
organizations should be reorganized into Incorporated Administrative Agencies in principle, except
organizations which address specific services, including directly engaging in administrative activities, and
policy research organizations.

I think that NISTEP has sufficiently functioned as a national institute judging from its results over 30
years. I sincerely hope that the book on the 30th anniversary of the foundation of NISTEP is highly valued
as historical material explaining the results over past 30 years comprehensively to become the guidelines

for NISTEP activities for the next 20 to 30 years.

I appreciate everyone's dedication to developing NISTEP over the last 30 years and extend my

congratulations for the 30th anniversary of the foundation of NISTEP.
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The Enlargement and Deepening Period of Research of NISTEP < From 1998 to 2008>

Hiroshi NAGANO
Former Director General
National Institute of Science and Technology Policy

<In office from July 2004 to July 2005 >

Congratulations and best wishes on the 30th anniversary of the foundation of the National Institute of
Science and Technology Policy (NISTEP). The commemorative report for the 10th anniversary of the
foundation of NISTEP now makes me understand that the late Masahiro Kawasaki, the first Director
General, who passed away unexpectedly last year, was very enthusiastic in his work of establishing
NISTEP at the time of the drastic change of the domestic and overseas situations. I sincerely pray his soul
may rest in peace. As I served shortly after NISTEP was founded as the director of the international
division and of the research division in the Science and Technology Agency (STA), the predecessor of the
Ministry of Education, Culture, Sports, Science and Technology (MEXT), I was frequently attending
lectures at NISTEP since I had begun to think that it would be better if there were concepts or data to
support the explanation of the Japanese science and technology policy when talking to foreign people about
it. I also participated in three major international conferences of science and technology policy held in
Shimoda and Oiso during earlier days of NISTEP, and experienced the enthusiasm of science and
technology policy researchers both domestic and overseas.

Here, I will describe some of my memories as a Director General serving in the middle of the
enlargement and deepening period of research. The first is about the Science and Technology Foresight
Center founded following the Central Government Reform in 2001. The center, which was established in
order to summarize world science and technology trends and provide the summaries to the higher echelons
of government, members of the Council for Science and Technology Policy (CSTP) and others, gathered
the selected experts from every field to cover the specific fields and periodically published journals
consisting of the introduction of trends and feature articles. The research of NISTEP was usually completed
over time in a certain period, while the work of the Foresight Center was, as if the products are emerging
every single day, exciting.

The big event while I was in office was the review survey on the government’s science and technology
Basic Plans to evaluate the state of their implementation for the first time for preparation of the 3rd Science
and Technology Basic Plan. The survey was quite comprehensive. In particular the know-how of the
full-scale analysis using micro data from the Science Citation Index led to later research, including
scientific research benchmarking and university benchmarking, which marked the turning point of NISTEP.

Another highlight about the 3rd Science and Technology Basic Plan was to reflect the results of
science and technology foresight in the Basic Pplan. The foresight activity started in STA in 1971 and was
then transferred to NISTEP. The results of the foresight had frequently been used by private companies

rather than by government sectors. However, in the making of the 3rd Basic Plan the government intended
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to apply the foresight results in order to determine priority areas for research investment. In this way the
foresight activity succeeded in contributing to showing the validity of setting the prioritized research fields,
that is, life science, information and telecommunications, environment, and nanotechnology and materials.
Since then, the position of the science and technology foresight in the government has been clarified and
the Cabinet Office and MEXT have used the results of the foresight in planning Innovation 25 and Japan
Vision 2020, respectively.

For the evaluation of the 3rd Science and Technology Basic Plan, an international workshop was held
in 2004, when Prof. Mu Rongping, the Director of the Institute of Policy and Management (IPM) of the
Chinese Academy of Sciences, first came to Japan. In the following year, I was invited to the ceremony of
the 20th anniversary of the foundation of IPM and gave a keynote speech, along with Professor Luke
Georghiou of the University of Manchester, and Dr. Stefan Kuhlmann, the Director of the Fraunhofer
Institute for Systems and Innovation Research ISI, and signed the cooperation agreement with IPM. In the
following year, 2006, the science and technology policy seminar comprising five policy research
organizations from Japan, Korea and China including IPM was started, and since then, the seminar has
been held in each country, in turn, every year, which is greatly satisfying to me. In 2015, the ceremony for
the 30th anniversary of IPM was held at the Chinese Academy of Sciences, and I gave a congraturatory
address there. As I was the only person who attended the two ceremonies for the 20th and 30th
anniversaries, the Director, Prof. Mu Rongping, expressed his gratitude to me.

A third big event was the organizing of the panel discussion held at the annual meeting of the
American Association for the Advancement of Science (AAAS) in 2005. This was the result of the
considerable efforts of Mr. Naoki Saito, then Director, 3rd Policy-Oriented Research Group. The AAAS is
known as the organization that publishes the magazine Science, and holds an annual meeting with several
thousand participants every February. It is very difficult to plan a panel discussion there, but we could
realize it, thanks to the support of Professor Chris Hill, George Mason University. Presently, many groups
from Japan participate in the annual meeting of the AAAS; however, in those days only a few people knew
about the activities of the AAAS and NISTEP’s participation in the AAAS opened the way to further
expand connections between Japanese science and technology organizations and overseas.

There are many other activities, which started at this time and attracted attention, as the results of the
research of NISTEP. For example, the Science Map, which shows hot research areas that are obtained by
grouping of top 1% highly cited papers and mutual relations among them, was first published in 2004 and a
lot of people were riveted by the novelty of expression with improved imaging technology. The periodic
attitude survey on situations related to science and technology of first-line researchers and experts, which is
well known as the NISTEP Expert Survey (TEITEN Survey), was started in 2006. Reflecting the increased
importance of such data analysis and utilization, the Research Unit for Science and Technology Analysis
and Indicators was established in 2006.

The Japanese National Innovation Survey, which is performed in compliance with the way specified
by the Organisation for Economic Co-operation and Development (OECD) and the Statistical Office of the

European Union (Eurostat), was first conducted in 2003. This survey has been performed continuously and

61



TWET, R ERITERNH 0 TN, FEHEEM S 2 EE LGRS
EROFHE Z K, 1795 2 &%, HRTOFEERZ I L TV 5 X TEE R ® 5
ERVWET,

ZDXINTHTHD L NISTEP (ZT EF o ZAR_R— 2 ORI BEE RN aEE L 72 57
S ELHING, ZONMEAY A HE Z T LTVt ET, BETHLOLREICE
W, R ORFEAEENC RS L C NISTEP LA RICHRIELS . D OREHEOBIT 57 —4
IHTEATV, < O NOFIHIZHEL L TV D HEBNIEH D A, Fil. DAEORER
MEEN ORI Z T —~ T DHAT 4 TORELELSHY ETRH, T IfELRLTND
T2 RMKEITIT E A ED NISTEP 225 O il L Vo THIEE TidZe <. NISTEP (3%
DAKFER L BV ZDHE, DVEENCBW THELLOMFIZZ 22 Tnd vz
7,

ZIVTIE A ARORFHAES), B PEINBOR O Z2% NISTEP DR 2 A Y121 H
LTS EWNWZDHTL X 90> NISTEP OFFEFERNBLURINGRLTWD L DI, R
E O, FiiF. REOEBGRS N ENINETOL AR EL L AL
KFLEIT TWDHEWIBLEREZADL L, 29 EIFVAEHA, EDOTOHITIE, NISTEP
DY H—DODOEENTH 5., FEREBREFICS - - BUE ORI 072 HHY & 3 AR
e Es b T 5 2 ERRODONTWET, ST ZRELIZFAE BV ET,
B OFRIL, SCIRMPECHBIIFICIT S 720 Tl R BBl kLo TiE— i
MRICHIER L CiEmza L, LA L CTEHROBIE ZE-> TN Z ER, i
BETETEHEHEIIRSTEET,

HARIZS ., ENOSEEDOE, ERNZEIGHER O, 605585 0B1T
LT VMO EICER L, AASERE - AT AOFMBY R EABECE Z Y
O TWET, ZO X RRPUNE BN 9 72DI2id, AR E LT LAhid
RN I ENHDLDOIRMNRTT N, b OAEFEEETH L EREREE 2 - B
BRZSNIRZ L, FITL TV ZERRAIRTT, TOLDOBERIL, BIZRHEERS
WFZEBRASE & WO I 72T 2 5B 2 THIRRITA O 6T, AR R, (20
BN ODOFZ Y NI GERR < L CHEbIRBERAEZ 25 2 L3 TE R
7o TWET, WFERTE T 2 & o> THATH HARDAEFEM TR THEV & 9 [HE
NV FTN, ZHEITHFZEIC TR Z S TR T D RIBETIE R <, e 2T A
PFEEOHRTED LT Y N> TWDED, EZEZBEIRITAUINIT 20 E 5 R
BT,

INHOMBEICH LTCiE, B DOEENENST AT T 250 ELERETH AL
ORI CEMmEZMEABRER TV LERH Y 3, LLARRL, DBREIZITWER, B
RNRIZFEGT DT A 7 7 /RIS, EFBINCAERTT X5 eEBIE, RENCITIZ
ENEHY FH A, BURRZD X ) REOFE#S 2 X EL T R2hs722 b —NT
T 2D XD IRIRPLO F T, NISTEP [ ISR A IR T 2B T3 0 TBURF & D @

62



the 4th survey was reported in 2016. The results of this National Innovation Survey are effectively used in
international comparison with other countries. Another important survey of NISTEP, “Survey on Research
Activities of Private Corporations” was transferred from the MEXT to NISTEP in 2008. Moreover, in 1998,
the activities of the External Evaluation Committee started and the first report was prepared in 1999. The
activities have been continuously conducted. Periodic evaluation of the entire organization from a global
perspective is meaningful for reevaluation of the significance of NISTEP.

When taken all together, NISTEP played a role as a pioneer in evidence-based science and technology
policy long before such policy was discussed. Even in the present day, there is no organization which can
perform more comprehensive, reliable data analysis on world science and technology activities and whose
products are more used by a lot of people in Japan, than NISTEP. Recently, there are many media articles
about sluggish science and technology activities in Japan. It is not too much to say that most data and
figures/tables used in the articles are cited from NISTEP publications. Therefore, I trust that NISTEP
responds to the society’s expectation for research and analysis activities, the primary operation of the
institute.

Can it be said that the results of NISTEP are actually utilized in Japanese science and technology
activities and science and technology policy making? The answer is doubtful, because, as shown in the
research results of NISTEP before, Japanese global competitiveness of articles, patents, and universities has
been declining. Thus, it is necessary that exploratory research for providing policy options from a global
perspective, the other function of NISTEP, should be enhanced. This is exactly the initial purpose of
establishing the institute. It will be more and more important for NISTEP that the policy options are
provided not only to MEXT and the Cabinet Office but also to academic circles, and to general citizens to
elicit discussions and to jointly create policy options.

Japan is now faced with changes in domestic social structure, global political changes, and progress of
digitization in all areas; revolutionary changes in the social environment and social system have already
begun. In order to address such situation, it is natural that individuals and organizations should have
something they should do. On top of that it is essential that the appropriate policy considering the whole
nation, the foundations of our lives, should be considered and implemented. Thus, wide-ranging knowledge
and experience, together with ideas and opinions not only from the fields of natural science and technology
but also from the humanities and social sciences field and society itself, are required to make the
appropriate policy. As for R&D, productivity in Japan is extremely low. It is not a simple problem which
would be solved only by increasing the budget for research but one for which the research system should be
investigated for its position in society and its defects.

For those challenges, it is necessary to collect ideas from a wide range of people in society and to have
lots of discussions among people who have an interest. However, there have been few non-profit or private
organizations which systematically and regularly create ideas contributing to policy making in Japan. This
is partly because the government has not supported such activities. In this situation, although it is not easy
for NISTEP to maintain an appropriate relationship with the government because it is affiliated to MEXT, 1

would like to expect NISTEP to have discussions with concerned government officials and provide policy
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options, not merely supporting the government’s work. It's my sincere hope that NISTEP becomes, if not
the hub, then a reliable member of the global network in science and technology policy research and
develops towards the next 30 years. For everybody who has experienced NISTEP, let’s use our network for

supporting its development in the future.
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The Period of Increased Utilization of Research for Policy Strategy Formulation of
NISTEP < From 2008 to the present day>

Terutaka KUWAHARA
Former Director General
National Institute of Science and Technology Policy

< In office from July 2010 to March 2013 >

I would like to congratulate the National Institute of Science and Technology Policy (NISTEP) on its
30th anniversary and am also glad that further development of its research activities is expected with
people who are working and have worked in NISTEP and with members of all the parties concerned,
including the Ministry of Education, Culture, Sports, Science and Technology (MEXT).

Thirty years ago, I was involved in the budget requests to reorganize the then National Institute of
Resources into NISTEP. Over the last 30 years, NISTEP has made various efforts to expand its functions
and responded to changing and deepening government policy needs with the support from MEXT. This
could only be achieved by the efforts of previous and current staff and parties concerned and I would like to
express my deep respect for all of them.

Looking back on the activities during the period from 2010 to 2013, when I served as the Director
General of NISTEP, and just before that period, when I was the Deputy Director General, I now realize that
they were based on critical mind and ideas formulated during the period of my directorship of then Science
and Technology Foresight Center started in 2001.

Here, I would like to look back on the past, including those periods.

First, the biggest event in those days was the establishment of the Council for Science and Technology
Policy (CSTP) in the Cabinet Office. NISTEP was expected to give full support to the just-established
headquarters of science and technology policy. The policy pillar of CSTP is the Science and Technology
Basic Plan and its revisions. I was involved in formulation of the 2nd (2001-2005), 3rd (2006-2010), and
4th (2011-2015) Basic Plans. As a preparation for a next basic plan, the basic plan was reviewed in
2004-2005 and 2009-2010 respectively. NISTEP played a pivotal role in both reviews.

One of the difficulties in managing a policy research organization is that satisfactory work cannot be
done without identifying, ahead of changes, the government policy needs. In order to address a new
problem as an approach to policy research, it is necessary to accumulate know-how by investigating
domestic and overseas research activities related to the new problem, selecting appropriate research
methods, performing some types of trials. If new methods are abruptly applied without developing
experienced staff, expected results cannot be obtained.

For example, the approach to government research investment was increasingly deepened through
consecutive Basic Plans. Expansion of government investment was discussed in formulation of the 2nd
Basic Plan, prioritization of R&D investment areas in the 3rd, and prioritization within the investment areas
in the 4th. As the director of the Science and Technology Foresight Center, I was aware that foresight
studies, one of NISTEP’s flagship activities, should be linked to policy formulation. Thus, the survey items
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of the Delphi method were thoroughly reviewed and a more comprehensive method combining scenario
analysis, analysis of scientific publications, analysis on the needs of society and others was deemed
necessary. Then preparatory works were undertaken through joint projects with Germany, Finland, and
other countries. Although they were trials, we did them as if there were no second chances. They were
important and beneficial international collaboration providing the opportunity to learn mutually.

I think that, thanks to this preparation, NISTEP’s foresight contributed to decisions in four priority
areas of the 3rd Plan and selection of priority targets in priority areas in the 4th Plan.

Full-scale efforts for analysis of scientific publications were initiated in the review of 2004-2005. In
those days, there was no other organization performing continuous and detailed analysis of scientific
publications other than NISTEP, and the analysis level of our country was unfortunately behind Europe and
the United States. It had become increasingly clear that the major trend in science and technology policy
was “evidence-based” and thus it was necessary to enhance analysis of scientific publications with an
established database. The analysis was started with maintenance of basic data for various comparisons by
country and area, and sequentially expanded to include Science Maps to confirm trends in new scientific
research around the world, university benchmarking to look at the characteristics of research activities of
individual universities, and country-specific benchmarking to comprehensively compare universities
between, for example, Germany and Japan. The details of the analysis are still being expanded, and some of
them are leading the world.

I keenly realized when I was involved in the reviews of the basic plans that a quantitative analysis was
limited to issues in which data were sufficient and comparable either chronologically, country-specifically,
or in other ways. Preparation of new statistical data requires substantial time and funding, and thus the
government policy needs, which tend to want results in the short term, cannot be responded to. As a result,
limited issues with sufficient data have only been comprehensively addressed.

Then, we developed a method that issues which are not covered by limited statistical data are covered
by “qualitative” data. NISTEP TEITEN survey has been performed since then. The original idea of the
survey came from the proposal to create a science and technology version of Bank of Japan’s Tankan,
Short-term Economic Survey of Enterprises in Japan, on which the financial market places the highest
priority in terms of economic statistics. Tankan statistically processes results of business forecasts of
companies, that is, their subjective views. The important points of the method are to create effective
indicators by integrating opinions and evaluations of many researchers and research supervisors in the field
and the management and to convert any information obtained by the questionnaire survey into data. This
survey has been continuously conducted, which enables us to grasp to what extent each individual policy
has achieved its effects and how it is evaluated in the research field.

In order to expand and enhance such research activities, funding is necessary and acquisition of
competent human resources is the most important aspect for a national research institute, for which the
number of staff is fixed. Since the fixed-term appointment system of research staff was applied to national
research institutes, NISTEP has probably been the only one that has made full use of the system among all
national institutes. As a result, research staff members with doctorates have substantially increased and they

have further improved their abilities through their daily work, which means a virtuous circle, and it was
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lucky for us to realize this. Without the fixed-term appointment system or the transfer of some from the
administrative sector to the research sector, NISTEP could probably not have realized such a great
expansion of functions. It is undeniable, however, that the good effect is entering a static state because of a
non-increased staff quota.

Lastly, I will look at future prospect. Japanese science and technology are now entering into a difficult
phase. First, the growth of government investment in science and technology has remained low for the last
decade or so, while major Western countries have expanded investment in science and technology at much
higher levels than Japan, as has China. In other countries, the international competitiveness in research and
education of domestic universities is positioned as an essential infrastructure and research and other
investment in universities are increased. In Japan, the government proportion of whole R&D investment is
small and its growth rate is also low, and thus investment in universities is restricted and the investment gap
with Western countries are widening. If this situation continues, the international position of Japanese
universities at a macro level will further be deteriorated, resulting in an unavoidable impact on all scientific
and technological capabilities.

Furthermore, the human resources aspect, an important factor, is facing difficulties as well as funding.
The rapidly declining birthrate means the decline of prospective young researchers. The treatment of young
researchers is worsening in Japan. As a result, it may not be possible to recruit competent human resources
in the science and technology field unlike before.

Considering the current economic conditions, however, there is a limit to calling on the government to
increase its investment.

Under these circumstances, what role should NISTEP play as a national policy research institute?

First of all, it is important for NISTEP to regularly provide various data and indicators as a core
institute. Unlike at the time of its establishment, there are now many people waiting for NISTEP’s data. In
light of this fact, it should always aim to explore how to develop new data and add new analyses. These
new analyses include the mathematics campaign by NISTEP, which affected the Ministry of Education,
Culture, Sports, Science and Technology and others.

Second, NISTEP should review the whole picture of the specific science and technology policies of
the government for the past 10 years and evaluates them. Unfortunately, the series of policies for the decade
have not yet achieved dramatic effects. This does not necessarily mean that each individual policy had
problems; it is probably caused largely by changes, such as downsized appropriation of the original budget
request or by being influenced by changes in economic, employment and other policies. Thus, it should be
necessary to comprehensively understand what relative factors caused the degree of effectiveness of
various policies of the last decade. It is expected through this effort to make the requirements of robust
policy formulation clear.

Thirdly, and related with the above, in developing future science and technology policy, its
collaboration with policies in other areas or policy mix should seriously be pursued. As the Council for
Science and Technology Policy (CSTP) has focused policy mix since around the 4th Basic Plan, I would
like to propose that NISTEP starts to collaborate with policy research institutes in different fields.
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Finally, it is necessary to improve and establish social recognition of science and technology, which
might not be mission of research institutions. In other countries, it has been realized that research
institutions, especially universities, are the source of national strength and having a good university system
is one of the nation’s top priorities. While this basic concept has probably been established in our country
since the Meiji Restoration, it should be again appreciated in order to think about our future.

There is no doubt that the expectations for NISTEP have grown over the last 30 years. For the next 10
to 20 years, I sincerely hope that NISTEP should maintain its position of always being half a step ahead of
the government’s operations by closely examining its research functions to be continued and newly

developed.
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Reflections on Science, Technology and Innovation Policy over 30 Years

Vice President for Research and Innovation, University of Manchester, UK
Professor

Luke GEORGHIOU

It gives me great pleasure to contribute to a document celebrating the contribution of NISTEP over
30 years. | remember the exciting news conveyed to me by Professor Fumio Kodama that he was going
to work in a new agency that would specialise in science and technology policy for Japan. From that
moment to the present day I have had the privilege to interact with what has now become a globally
respected institution, informing Japan’s policies and shining a light on them for the rest of the world. Of
course, NISTEP has also been a long-term partner with my own institute at the University of Manchester.
There are many highlights that I could recall including a period as an Honorary Fellow of the Institute at
the time of preparation of the pathbreaking Second Basic Plan, and carrying out an International Review
of the Institute in 1998 with the late Professor Hariolf Grupp. I also recall with pleasure the celebrations
of the 10th and 20th anniversaries and a memorable conference on foresight in 2001 which helped me to
crystallise my thinking on the concept of 3rd Generation Foresight.

During those decades many policy concerns have remained unchanged. Key questions around how
to organise a research system are as current today as they were at the start of the period, including how
concentrated resources should be between research-performing institutions, the degree to which we
should prioritise between fields of research (including the role of key/critical/basic technologies), and
how best to foster the interaction between science and business. Other long running debates have recently
become more prominent again, for example the balance between mission-oriented and diffusion-oriented
research.

There has also been a great deal of change. Globalisation of research was already visible but the
current scale of international cooperation is unprecedented. At the same time the rapid growth of
scientific activity in East Asia has changed the balance in terms of knowledge production and knowledge
flows.

The focus of priorities has also changed over time. At the start of the period new sources of energy
and natural resources were dominant concerns, nowhere more clearly than in Japan. These of course
remain vitally important but have been matched by growing concerns around environmental
sustainability and a much more visible realisation of the already known potential of biotechnology
especially in relation to health. Advanced materials have also opened up new possibilities, particularly
around nanotechnology and within that graphene and 2-D materials. One of the benefits of

long-established institutes such as NISTEP is that they can act as a national memory. An example of this
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comes with the current excitement around artificial intelligence, which recalls similar enthusiasm for
Japan’s Fifth Generation Computer Project of the 1980s which most would agree did not meet all
expectations. As with the UK’s response at the time, the Alvey Programme for advanced Information
Technology, systematic evaluation can reveal the conditions needed to make success more likely, for
example the need to match R&D with skills development to ensure take-up of the technologies emerging.
Such lessons from history can make a valuable contribution to today’s debates.

Within the field of STI study, the core methodological approaches of evaluation and foresight
remain important. While they are conceptually largely unchanged (with ongoing reliance on bibliometric
indicators, and techniques such as Delphi and scenario analysis) both the institutional settings and the
depth of analysis have been transformed. In the first instance, it is now the norm for some form of
evaluation to be institutionalised by research funders. In addition, the same types of data are used by
international compilers of ranking tables which despite their many failings have had a strong influence
both upon national policies and upon the institutions they seek to measure. This could be described as the
commercialisation of evaluation. Turning to the issue of the depth of analysis, the main change has been
one of access to data. It is arguable whether we actually have better indicators today than 30 years ago —
citations and patents still remain very partial indicators of success in research and innovation respectively.
The key difference is that they are no longer the preserve of specialised and expert analysts but instead
are available to almost anyone. In these circumstances it is even more important that core expertise is
maintained by institutes such as NISTEP both to perform analyses that can be widely trusted and to
ensure that others do not draw misleading conclusions or make inappropriate use of the data.

To conclude, the inestimable contribution of NISTEP over its three decades of existence will be
even more important in the coming years to ensure that steady and grounded analyses are carried out,
taking account of lessons from the past and of future opportunities. We need institutions of this kind to

rise above the noise and ensure that policy is carried to the full benefit of the economy and society.
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Planning, Measuring, and Evaluating Public Science and Technology Investments

Professor Emeritus, Schar School of Policy and Government, George Mason University
Partner, Technology Policy International

International Affiliated Fellow, NISTEP

Christopher T. Hill

Investments in science and technology (R&D, facilities, human resources) are among the largest and
most important expenditures that national governments make. Because such investments are large and
because they are important to many aspects of national well-being, it is important to policymakers that
they are made wisely and effectively.

To help plan, measure and evaluate S&T investments, many governments have established expert
agencies such as NISTEP in Japan, NCSES in the United States, and KISTEP and STEPI in Korea.
These agencies are asked to address such questions as:

v" How much money should be invested in R&D in various fields or to address various national
problems or opportunities?

v" How much money has been spent in supporting R&D in fields or for problems or opportunities?
How many new graduates in various fields of science and engineering and at various levels of
education will be needed in the future to meet national needs?

v" What has been the return on public investments in R&D in various fields or to address various
problems and opportunities?

The relevance and significance of these kinds of questions to public policy making is evidently high.
And, these kinds of questions are easy to pose. From a policy maker’s perspective, asking these
questions may seem directly analogous to asking questions about, for example, how much money will be
needed to build a highway, or how many clerks will be needed to manage record keeping for the housing
authority, or what was the effect of a public expenditure on local air pollution? Not unreasonably,
policymakers, as well as the public, expect their expert agencies to be able to answer them.

Many decades of experience in the U.S., Japan and other OECD countries have uncovered an
awkward truth—questions about S&T policy are often profoundly difficult to answer. Even when the
underlying theory is strong, operationalizing empirical models based on the theory is challenged by the
unavailability of data, ambiguity in defining key terms, and the inevitable loss of conceptual precision
that arises when “indicators” must be substituted for direct measures of key concepts. Sometimes, it is
difficult to arrive at even coarse approximations to what might be satisfactory answers.

For example:

v" Because R&D is conducted to learn things that have not previously been known, it is not possible to
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predict with any certainty the outcomes of any particular project or program, and, thus, it is not

generally possible to use analytical models to predict which one(s) of an array of alternative

investments should be preferred.

v" Because public investments in S&T are typically combined with the results of private investments in
both R&D and productive capacity to yield useful results, whether public investments will pay off is
affected in an unpredictable way by the efforts of others.

v' Attributing expenditures to R&D is always somewhat arbitrary, with standard practices differing by
field of inquiry, by the nature and practices of both funding and performing organizations, and
across countries.

v' The availability of data on complementary private S&T investments is often limited by the
legitimate unwillingness of companies to share data with public authorities that would be useful to
their competitors.

NISTEP has shown a remarkable capacity for engaging these difficult issues in creative ways to
yield important insights for policy makers. Its periodic foresight exercises have broadened participation
by Japan’s scientific and technical communities in anticipating national needs and the likely
contributions of S&T investments toward meeting those needs. It has examined at great depth the
significance of R&D intensity to the performance of sectors and countries, and it has exploited
bibliometric evidence of networks of researchers to illuminate the important roles of international
collaborations. Using new methods it has developed, NISTEP has made important contributions to the
formulation of Japan’s five-year basic S&T plans and to their subsequent evaluations. Statistical
agencies, public policy analysts, and individual scholars working on the “science of science and
innovation policy” would do well to pay close and sustained attention to what NISTEP does and how it

does it.
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‘National Innovation System’ as a Model for Policy and Research

Hiroyuki ODAGIRI

Emeritus Professor, Hitotsubashi University and Special Advisor, Japan Fair Trade Commission

The term “National Innovation System” became well known since Professor Richard Nelson organized
an international research project involving 16 countries and the book of the same title was published in 1993,
now a quarter century ago.

In its introductory chapter co-written with Nathan Rosenberg, Nelson defined the term “innovation” as
follows: “In this study we interpret the term rather broadly, to encompass the processes by which firms
master and get into practice product designs and manufacturing processes that are new to them, if not to the
universe or even to the nation” (p. 4). This definition, I believe, is now broadly shared by researchers and
policy-makers as exemplified by the definition used in the ‘“National Innovation Surveys” regularly
conducted by NISTEP.

As for the term “system”, according to Nelson and Rosenberg, “the ‘systems’ concept is that of a set of
institutional actors that, together, plays the major role in influencing innovative performance” (pp. 4-5). That
is, “system” is a concept that encompasses a wide range of institutions; thus, one will not be able to really
understand innovation by merely looking at the so-called S&T policy and R&D strategy. This was a belief
shared by Nelson and other participants of the project.

For instance, in any study of innovation in the biotechnology and pharmaceutical industry, like the one I
did at NISTEP in 2001-2004, one needs to inquire into not just policies and institutions on
bio-pharmaceutical R&D but also a wide range of institutions from health care and insurances to the
university system and the intellectual property regime. Also, as startup firms play important roles in this
sector, one needs to learn about the business system and the labor system to really understand the startups and
biotech innovation in Japan. A historical perspective is also needed.

As for the competition policy, in which I have been involved in the past decade, the so-called reverse
payment has been a big issue in the pharmaceutical sector, that is, a payment made by a patent-holder to an
entrant as a reward for delaying the entrant’s market introduction of a generic substitute. American and
European competition authorities have been condemning reverse payment as an anti-competitive behavior.
However, some argue that it is the patent-holders’ legitimate right to make such payment and making it illegal
will hurt the incentives for innovation. Indeed, this is an area in which competition laws and patent laws
intersect and in which two views intersect, that is, the view that consumers (i.e., patients) should be able to
buy drugs cheaply and the view that drug development should be promoted. Were it not for a broad

understanding of such complicated factors, one is bound to misunderstand the incentives for and the

85



& o T NISTEP |3l L 0 & A — 7 L 72 9EiR T2 i v e &3, wF9E 3% (28
JEN T 27 ) & OBRRICIR 2 JLT T i iudZe 57200, g 20X, TAFZE
it FHH] & Research Policy 72Tt A TWILIZ KW bIiF TlidZeuy,

OB MO TERERT & B RO 2T 20 BEVLWOEIF—Z&iL
Bl LT, RMLFORR) ZENMETHD, BREFHNT 7o —F L) EKRT
IIRRFPEZEMIZERT (RIETI) &, 7B BUR & OB TIXA RIS & B S5 A BUR
Mot 2 — (CPRC) LT D52 L HR[EETH D, RAAH ., b &b ERFFE TN,
NISTEP D & HIZAIERFIZE SR CPRCICED S X 5127 » TIESRE  BRH Y&,
ALY L7 ENA DRIV A& L RO BfROEE K& JRF 5 Z LT
XTI, (VAT L] ELTOA ) RX—=Var~O7 7a—FOEEMZZKL
TW5,

2O LIEEEWEZ B LT, £ L TCENEZED H5E LT, NISTEP A4 #% I BT
FWEINDZ EZHS T, 30 HAFEIZHI > TOEFRTLIT EIFETNWTEL,

E OARICBI2ERIIEALE L TOLOTHY . AERGIEESZDOMOEOE R 2 FT
AHHDTITARV,

5E ik

[1]Richard R. Nelson [ed.] National Innovation Systems (Oxford University Press, 1993)

[2]/NEE)ZES - %R [AARORZEER] GREFERFEHmiL, 1998, National Innovation Systems |Z351) H%EH
LOFEAFERSE, FICHETAL L2 DD HAFER)

BIINHEVEZ A AT 7 7 v V—ORRFY— TR T 234 A O7= 0 Ol B & 3lig] CREERF#TRL, 2006,
HH O NISTEP (EFEF O T 1V = 7 ORRERITARL LTE LD D)

ARG TA 7 = a URHROBEFEOR—IZE - 8577 - 77 v b7+ — L0 L] (GZER. 2016)

86



consequences of innovation as well as misunderstanding competition policy.

The upshot of this discussion is that NISTEP has to be an open organization all the time and its
researchers need to keep open-minded interests in the broad ‘system’ as discussed by Nelson and his
collaborators. Just reading Research Policy is by no means sufficient. NISTEP, I suggest, should interact
with other ministries and other research organizations, such as RIETI (Research Institute of Economy, Trade
and Industry) and CPRC (Competition Policy Research Center of the Japan Fair Trade Commission). For
instance, it may be useful to set up meetings for exchanging views and to participate at each other’s seminars.
As implied by the term ‘open innovation,” any research organization should be open to any ideas and any
developments outside. This is particularly true with NISTEP as long as it aims to understand innovation as a
‘system’.

Now that NISTEP is in its thirtieth anniversary, it is a good opportunity to reaffirm this fact and plan

further development of its research agenda.

NOTE: The views expressed here are the author's alone and do not represent those of Japan Fair Trade Commission or any other

organization.
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Great Expectations for the Next Nice Step (NISTEP)

Shojiro NISHIO

President, Osaka University

Congratulations on the 30th anniversary

I would like to heartily congratulate the National Institute of Science and Technology Policy
(NISTEP) on its steady development and on the 30th anniversary of its establishment. At the same time, I
would like to show my respect for all people concerned with NISTEP for their past great efforts. As its
name suggests, NISTEP is the only official think tank for the Japanese science and technology policy.
Recently, research data published by NISTEP has frequently been cited in various government policies and
discussions as well as media articles. This is evidence that the research unique to NISTEP has matured, and
it now produces high quality policy evaluations and analyses that typically require 20 to 30 years of time. |

must say the importance of the results NISTEP publishes is now widely recognized.

Expectations for NISTEP from the perspective of university management

The social significance of universities is to remain the center of science as specified in the Basic Act
on Education among others. Creative scientific research, it goes without saying, is the source of national
strength and innovation as mentioned in the 5th Science and Technology Basic Plan. Therefore, it is not too
much to say that the research capacity of Japanese universities determines not only their own future
sustainability but also the continuous development of Japanese society and its economy.

The Basic Plan, however, highlights a concern about a weakening of the Japanese research
fundamentals. In fact, seen from the quality and quantity in the production of papers, Japan's international
research profile is clearly on the decline. According to “Benchmarking Scientific Research 2017,”
published by NISTEP in August 2017, the total number of papers decreased in rank in the past 10 years,
from 2nd to 5th, overshadowed by China and other developed countries.

Japanese universities and researchers have survived the global competition to produce appropriate
outputs under limited research funding and manpower. However, to sum up the current state, “manpower,”
“research time,” and “funding” are exhausted, and we have run out of critical resources to sustain vigorous
research production. As a consequence, our limit is becoming apparent as indicated above. The public
support system for university operations in Japan is a dual support system consisting of operational funds
(e.g., subsidies for national university operating expenses and ordinary expenses of private universities,
etc.) and competitive funds offered and granted by government agencies. While this dual support system
appropriately functions with an increased investment in countries such as Germany, and other countries of
Western Europe, as well as China and South Korea, the system doesn't quite work the same way in our
country. Considering this, NISTEP has a clear role to play to improve the research capacities of universities
and to continuously develop scientific research.

The term “evidence based” is often used in policy debates. The truth is that all phases of the
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Plan-Do-Check-Act (PDCA) cycle, that is to say, input (fiscal investment), implementation, verification,
and improvement, should carefully be examined based on objective data. The research of NISTEP has thus
far tended to focus more on output. In the future, I strongly hope that NISTEP also pays due attention to
input and carries out activities to give warnings about present government investment in science and
technology policies by researching and evaluating not only output but also the series of processes beginning

from input.

Leading role to break the spell of biased university rankings

As university reform is strongly required by society, we need quality analyses and suggestions on the
concepts of such. NISTEP should conduct research on performance, especially concerning research, human
resources development, etc., and actively share such information with stakeholders. Some of the present
government plans mention university rankings. However, they may not be appropriate tools for reference
due to the lack of consistency as seen in changes in paper aggregation methods, etc., as well as
commercialism where motivation toward profit may supersede others. Thus, it is important for NISTEP to
carefully examine the trends of international university evaluations and provide appropriate advice in order
to prevent the administration from overreacting to university rankings. In university evaluations using
NISTEP’s indicators, NISTEP is required to be highly responsible for the impact of the evaluation results

on society.

Institution for policy proposal

At a time when the international status of our country based on main indicators tends to decline under
globalization, NISTEP is at a turning point in determining whether it becomes an institution that primarily
focuses on evidence exploration centering on research and analyses of data or one producing policy
proposals, including indications and suggestions of policy direction, based on research. I feel the institute
should place importance on one or the other to clearly identify the mission of NISTEP.

I strongly hope that NISTEP places more importance on the latter, in which the institute encourages
innovation in science and technology policies. In doing so, I think it is important to keep a distance
between the government administration and NISTEP to maintain independence so that the research results
of NISTEP can be trusted. It is also important, however, that NISTEP recognizes the advantages of such

ties to the government, being at a close distance to it, like at present, in implementing policy proposals.

NISTEP’s next steps

Because of its small staff and budget, it is not easy for NISTEP to dramatically increase its presence
by doing only formal, routine activities. For NISTEP to become an outstanding institute I expect proposals
to cause a stir in the Japanese science and technology policies, and to stand out, in a good way. I also

greatly expect NISTEP to continue its steady development into the future.
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Efforts toward Science and Technology Policy Research and Expectations of the
Industrial World
(For the 30th Anniversary of the National Institute of Science and Technology Policy)

Akira SUDO
Chairman of working committee, Council on Competitiveness-Nippon (COCN)

TOSHIBA CORPORATION (Fellow)

Congratulations and best wishes on the 30th anniversary of the establishment of the National Institute
of Science and Technology Policy (NISTEP), Ministry of Education, Culture, Sports, Science and
Technology. NISTEP is highly regarded for its contribution to the science, technology and innovation
policy of Japan through its various research activities concerning science and technology and science
policies since 1988, when it was founded as a think tank of the former Science and Technology Agency.

All over the world, the development of “Fourth Industrial Revolution” using such technology as loT
(Internet of Things), Al (artificial intelligence) and big data analysis has brought about paradigm shifts in
many industries and tremendous changes in societies. In our country, the S5th Science and Technology Basic
Plan proposed the concept of “Society 5.0”, and public(government, academia)-private(industry)
partnership has been trying to bring about innovation to realize a “super smart society” where domestic and
international issues can be solved and quality of lifestyle can be improved.

In this context, Japanese industry sector, including Japan Business Federation(KEIDANREN) and
Council on Competitiveness-Nippon (COCN), has identified specific business areas to focus on, including
environment and energy, infrastructure maintenance, mobility, response to the super-aging-society, and
food security and safety. It has also proposed that effort should be focused on establishing so-called
digital twin technology, including data and system collaborative platform, and the cyber and physical
collaborative platform, commonly useful to solve problems in those areas. The industry sector has also
proposed that active industry-government-academia collaboration is necessary in technology development
based on the recognition of importance of “open innovation”. We are basically aiming at integrated
collaboration, which should be based on organization-to-organization large-scale collaboration sharing
especially the image and vision of an appropriate society, considering everything from the basic and
fundamental areas to practical application and social implementation. At the same time, we think that it is
important to establish an “innovation ecosystem” including venture companies, companies other than those
in the manufacturing industry, and disciplines of humanities and social sciences. In order to promote this,
the development of human resources for innovation is crucial.

While efforts have been focused on enhancing the competitiveness of our country by creating
innovation, NISTEP has been devoting its efforts to providing actively information of three pillars: 1)
analysis of science and technology activities, 2) future foresight, and 3) analysis of the innovation process
in its medium-term plan (2016-2020). 1) In analysis of science and technology activities, NISTEP conducts
bird’s-eye view monitoring, according to the 5th Science and Technology Basic Plan, collect valuable data,

which are reflected in the policy. 2) In future foresight, NISTEP foresees a future community to explore
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realization strategy for a desirable society. 3) In analysis of innovation process, NISTEP gets better
understanding of the process, mechanism, and system of innovation applying economics-relates methods,
understanding of actual status of doctoral human resources, and promotes extraction of problems by
studying the structure of industry-academia collaboration, and others. The results from these activities will
certainly contribute to following-up the effects of the 5th Science and Technology Basic Plan and
consideration of the 6th Science and Technology Basic Plan.

The activities of NISTEP are contributing greatly to the science and technology policy research of our
country. For further enhancement of Japanese competitiveness in science and technology, the industry
sector, especially, expects NISTEP to maintain quantitative evidence, to provide information and to make
policy proposals based on them. Although those activities have already been included in the government
policy, in order to make strategies for active investment in science and technology,
industry-government-academia collaboration and other important activities, it is essential and urgent for the
industry sector to take actions based on accurate quantitative evidence including trends in the latest
domestic and overseas science and technology, science and technology investment status of industry
government and academia, trends in industry academia collaboration, and information for human resources
development and recruitment. NISTEP fully understands this point and has already been promoting its
activities, and is greatly expected to provide information based on EBPM (Evidence-Based Policy Making)
in every activity and promote the appropriate science and technology policy supported by quantitative
figures.

I would like to extend my best wishes for the future prosperity of NISTEP.
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I . Understanding of the Status of Science and Technology Activities - Development of
Analysis in NISTEP and the Future

Research Unit for Science and Technology Analysis and Indicators

The information on the status of science and technology activities in Japan and major countries is
indispensable for the evidence-based policy making. “Japanese Science and Technology Indicators” is one
of the representative reports from NISTEP and NISTEP has published 21 reports since “The Japanese
Science and Technology Indicator System— Analysis of Science and Technology Activities—”' was
published in 1991. Today, the report of “Japanese science and technology indicators” attracts wide
recognition and is used by the government as basic resources to understand the status of science and
technology activities. Especially, interests in the analysis of scientific publications have been growing in
recent years and the data, such as basic aggregated data published in the “Japanese Science and Technology
Indicators” and detailed reports focusing on universities, research areas, etc., are frequently used in the
government councils, white papers, and others. In this review, we will describe the development of past
research and future issues/directions of research in NISTEP, focusing on the analysis of scientific

publications.

1. Development of analysis of scientific publications in NISTEP

The global share of Japan in scientific publications (the fractional counting) increased up to the early
2000s, but has been declining since then’. As for the ranking, Japan was ranked 4th in the 1980s and 2nd in
the early 1990s. The rank dropped in the middle of the 2000s and Japan has recently ranked 4th. The rank
has markedly dropped in the top 10% highly cited papers and Japan is recently ranked at 9th. When we
compare the trends with the history of NISTEP, the early stage of NISTEP (1988-1998) to the first half of
the enlargement/deepening period of NISTEP (1998-2008) corresponds to the growth period of scientific
publications from Japan, and the period from the middle of the enlargement/deepening period of NISTEP
(1998-2008) to the period of increased utilization of research for policy/strategy formulation of NISTEP
(2008-present) corresponds to the stagnation period of scientific publications from Japan.

NISTEP has a long history of the analysis of scientific publications. In September 1991, “The
Japanese Science and Technology Indicator System -- Analysis of Science and Technology Activities --'
was first published. The report already had indicators focusing on citation relations, including paper
citations and citation flow, as well as basic aggregated data on the number of papers, which indicate deep
insights of authors at that time. A major turning point of the analysis of scientific publications in NISTEP
was the “Study for Evaluating the Achievements of the S&T Basic Plans in Japan” (hereinafter “Basic Plan
Review Study””) which was conducted with the Special Coordination Funds for Promoting Science and
Technology in the fiscal 2003-2004. The Basic Plan Review Study was launched in response to the request
of the Council for Science and Technology Policy (CSTP), Cabinet Office in order to provide basic

1 NISTEP REPORT No.19
2 NISTEP RESEARCH MATERIAL No.262
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resources for the evaluation of the achievements of the 1st and 2nd Science and Technology Basic Plans in
Japan®. In the Basic Plan Review study, the in-depth analysis using microdata of Science Citation Index
(SCI) was performed. As mentioned before, during the time the Basic Plan Review study was conducted,
the number of scientific publication from Japan was increasing and Japan had the second largest global
share following to the United States. When we read this report again, it reminds us that the circumstances
between then and now are significantly changed.

In parallel to the increasing utilization of the results and the rise of the demand level, the target of
NISTEP’s analysis has been shifting to the micro level from the national, sectors, individual universities,
university internal organizations, to individuals. These developments have been motivated by the necessity
of understanding the structure of scientific paper production in Japan because the number of scientific
publications from Japan had stagnated since the middle of the 2000s. NISTEP’s analysis posed the

following issues and they are recognized as important issues in the policy making.

(Example issues indicated by NISTEP’s analysis) *

¢  Relative decline of Japan’s presence: Japan’s presence has relatively declined because the number of
papers of other countries is increasing, while that of Japan has shown slow growth. The rise of
European countries in the number of papers is attributable to the rise of international co-authorships.

* Importance of the middle tier in the Japanese university system: Contribution of the middle tier in the
Japanese university system in research is important to increase knowledge creation from Japanese
universities as a whole.

*  Status of research activities of individual universities in Japan: Each university has an “individual
character (research portfolio structure)” and the character is realized by the combination of the
character of the university’s internal organizations.

*  Decline of diversity of Japanese research with relative to global trends: Japan has a lower rate of

participation in challenging research areas, compared to major countries.

Recently, analysis by combining a scientific publication database and other resources, such as analysis
on linkages between scientific publications and patent documents and analysis of a knowledge production
process by combining with questionnaire surveys, is increasingly being developed. New research issue such

as open access also been raised.

2. Future issues and directions

NISTEP has been conducting its research focusing on understanding the status of science and
technology activities and shedding light on issues which the policy-makers have not yet recognized.
Recently, however, NISTEP has sometimes been asked on its opinion on causes of the issues and measures
to improve the current situation. To what extent NISTEP will be involved in the policy making process is
the issue that has been being posed since its foundation. There would be no single answer, however, future

issues and directions include the following issues could be raised.

3 NISTEP REPORT No.88, No.90
4 NISTEP RESEARCH MATERIAL No.213, No.233, No.258, NISTEP REPORT No.122, No.169
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(Efforts toward improvement of literacy in the use of STI indicators)

Although it is hard to believe now, according to the researchers who were in charge of the bibliometric
analyses about ten years ago, there was great distrust of measurement of outputs using a scientific
publication database and government officials did not have sufficient knowledge on scientometrics. Now,
indicators relating to scientific publications have large impact on science and technology policy and
researchers’ behavior. Moreover, recently, users of bibliometric indicators show large increase, such as
entry of research administrators, because of increased utilization of scientific publication databases in the
research strategy making in universities and public research institutions.

In the 5th Science and Technology Basic Plan (Cabinet decision: January 22, 2016), it is stated that
“major indicators shall be established in order to view the overall status of science, technology and
innovation in our country and to quantitatively grasp the directions of the basic plan, progress of the issues
specified as important, and the status of the results” and the number of papers, the number of top 1% highly
cited papers, and the share are stated as major indicators. Tools that supposed to support researchers are
now getting to have impact on researchers’ behavior, it will probably be important to make efforts to
prevent abuse of various indicators and to measure various outputs other than papers. When we turn our
eyes to the world, the warning by experts on scientometrics research, “The Leiden Manifesto for research

. . 5,6
metrics,” has been issued’™”.

(Efforts toward understanding of process and incentive design)

Stagnation of scientific publications from Japan mentioned above is caused by multiple factors. Even
only for the higher education sector, the following factors should be considered: the slower growth of R&D
expenditure compared to other countries, the changes in funding resources, the decline of the number of
students entering doctoral programs, the changes in the time allocation of faculty members, and the
increased average age of faculty members. The relationship between these factors or the causal relationship
among them has not been clarified.

In the future, analyses of the relationship between various factors will be required, for example, it is
necessary to understand how changes in funding sources affected researchers’ behavior and whether
quantity and quality of knowledge created in Japan were changed. Therefore, research needs to be
conducted from the viewpoint of “economics of science,” together with both experts on scientometrics and
economists. The insights of research administrators and others who are working for/with researchers would
be important for formulating a hypothesis.

Progresses in understandings of knowledge creation process and in understandings of changes in
researchers/communities’ behavior in response to policy measures could lead to evidence-based incentive

design, allocation of resources, and others at various levels, including national and organizations.

(Coevolution of policy research and policy making)

5 Hicks, D. et al (2015). Bibliometrics: The Leiden Manifesto for research metrics, Nature, vol. 520, no. 7548, p. 429-431,
http://dx.doi.org/10.1038/520429a
6 STI Horizon, Vol.2, No.4
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The interaction between experts of indicators & data and policy makers is able to be categorized into
the following three stages: 1) experts of indicators & data conduct analysis from the perspective of an
expert (1st stage), 2) data that policy makers want are made use of (2nd stage), and 3) policy makers and
experts have discussions based on indicators & data to coevolve policy research and policy making (3rd
stage).

Until now the interaction was mainly in the 1st and 2nd stages, but the proportion of the interaction in
the 3rd stage is expected to be increased in the future. In the 3rd stage, a mutual dialogue is essential and
thus NISTEP and the government increasingly need the capability to accurately grasp social/policy trends
and to properly understand data, respectively. A new research topic will be discovered in the dialogue and
the policy making will take one step further based on the results obtained from NISTEP’s research. Such
cycle makes coevolution of policy research and policy making advanced; however, it is essential for
NISTEP to maintain autonomy and impartiality. Thus, NISTEP may need internal persons with expertise in
data & indicators who specialize in acting as a liaison with the government.

The above is the summary of research results mainly after 2000 and NISTEP’s future issues and
directions, taking analysis of scientific publications as an example. The degree of difficulty in questions
provided to NISTEP by the government has been significantly increased, compared to the time of the early
2000s, and thus young researchers newly joined NISTEP seem to have more difficult tasks than in the past.
In order to realize the points mentioned above, NISTEP needs to make new research efforts based on the
past knowledge. Also, we think that the perspective of fostering young researchers through research should

always be kept in mind.
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IT. Analysis of Innovation System and Research on R&D of Private Companies
1st and 2nd Theory-Oriented Research Groups

1. Analysis of innovation system
(1) Measurement on innovation: Implementation of a statistical survey, the “Japanese National Innovation
Survey” and analysis based on the survey data

In major countries and regions, their science and technology (S&T) policies have been changed and
enlarged to include the promotion of innovation since the 1990s. In Japan, innovation was mentioned in
passing in the 3rd “Science and Technology Basic Plan” based on the Basic Act on Science and
Technology, but in the 4th and the 5th ones, the promotion of innovation based on science and technology
was regarded as a core. In order to propel those policies, it is essential to better understand actors and
circumstances surrounding innovations, such as whether innovation has been realised, which types of
innovations have been realised, whether innovation activities have been conducted, which types of
innovation activities have been conducted, including collaboration with others and/or any public financial
support for innovation, business strategies, information channels for acquiring knowledge, and hampering
factors. Therefore, understanding the situations of the whole country by quantitative measurement has been
required. Based on internationally common interests of better understanding innovation systems, ensuring
internationally comparable innovation statistics as the same as R&D statistics, sharing the situations of each
country for mutual benefit, and promoting policies appropriately in each country, the Organisation for
Economic Co-operation and Development (OECD) and Eurostat of the European Commission jointly
developed the “Oslo Manual,” the Guidelines for Collecting, Reporting and Using Data on Innovation
through contributions from experts of participating countries including Japan. At present, approximately a
hundred countries conduct statistical surveys on innovation according to the guidelines.

In Japan, NISTEP conducted a survey on innovation in collaboration with researchers of the U.S. and
Japan, focusing on a quantitative grasp of innovation'. Then, based on the recommendations of the Oslo
Manual and the details of the Community Innovation Survey (CIS) commonly conducted in each European
country, NISTEP has conducted the First (2003), Second (2009), Third (2013), and Fourth (2015) rounds of
the Japanese National Innovation Survey (J-NIS), which is a sample survey for firms regardless of whether
having realised innovation or not>. The results of J-NIS have been published as statistics reports and so on.
The data of J-NIS has been also reported to OECD and other organisations for innovation indicators.
Recently, as innovation has been focused in all policy areas, the results are referred to and used in various
governmental papers, including “Science and Technology White Paper,” as basic resources showing the
status of innovation in our country. As mentioned below, those results are also used as data in empirical

research on innovation processes and others.

1 NISTEP REPORT No.48
2 NISTEP RESEARCH MATERIAL No.110, NISTEP REPORT No.144, No.156, No.170
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In the future, considering that innovation policy is more emphasized and regular data updates are
nationally and internationally required, NISTEP should conduct the statistical surveys periodically while
ensuring statistical quality and international comparability, provide quantitative evidences continuously,
make sure of finding changes in innovation systems, and promote the sufficient utilization of the statistics

for the purpose of policy formation and monitoring etc.

(2) Empirical research on innovation processes etc.

The 1st Theory-Oriented Research Group, which has been led by researchers in the position of the
Director of Research participating from a university for a certain period and has consisted of young Senior
Research Fellows and Research Fellows, and a relatively large number of Affiliated Fellows ezc., conducts
empirical research on innovation processes and so on. The empirical researches are various in terms of
theme depending on specialised areas of those researchers, and focus on innovation processes etc.,
especially the Japanese situations, specific aspects from R&D to innovation, and specific industries relying
heavily on science. Thus, the empirical researches have contributed to deepening of multifaceted
understanding concerning innovation processes. In the decade since NISTEP’s foundation, under the
Directors of Research, Prof. Fumio KODAMA, Prof. Ikujiro NONAKA, and Prof. Akira GOTO, the Group
conducted researches on changes in “technological paradigm” seen in high-tech development,
organizational knowledge creation process based on organization theory and strategic management theory,
and appropriability and technological opportunities concerning innovation, respectively >. Then, in the
period when the Group was led by Prof. Kiyonori SAKAKIBARA, Prof. Hiroyuki ODAGIRI, Prof.
Hiroyuki CHUMA, Prof. Hiroshi OHASHI, Prof. Kyoji FUKAO, and Prof. Kazuyuki MOTOHASHI as the
Directors of Research, the Group conducted researches on the status of technology start-ups and the policy
for supporting them, R&D in biotechnology and the boundaries between firms, determining factors of
competitiveness in the semiconductor industry, economic factors in the diffusion of innovative technology,
impact of technological knowledge spillover, etc., on productivity of firms, and analysis on innovation
processes using various microdata such as bibliographic data of academic papers and information of
companies, respectively’. At present, the Group, which is currently led by Prof. Tomohiro IJICHI as the
Director of Research, is conducting empirical research for better understanding of innovation processes and
building a pilot database for analysis, which is the basis of empirical research and others, as a whole’.

The Group is neither a mere team composed of academic researchers nor an organization in a
university. NISTEP is established as the country’s only national research institution on science and
technology policy. NISTEP has advantages, especially, that it is an institution for policy research and that it
can utilize various kinds of data on R&D and innovation, which are strictly managed and widely
aggregated. Making use of these advantages, the Group should conduct research which can contribute to
comprehensive assessments and evaluations and further development of science, technology and innovation

policy and its targets. Particularly, it is necessary to clarify the characteristics of the innovation process in

3 NISTEP REPORT No.5, No.48, NISTEP RESEARCH MATERIAL No.22, etc.
4 NISTEP RESEARCH MATERIAL No.73, No.90, NISTEP DISCUSSION PAPER No.44, No.57, No.114, No.143 etc.
5 NISTEP DISCUSSION PAPER No.142, No.158
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Japan after relativizing it from an international perspective. The above-mentioned research also includes
distributed researches using shared programmes and its own data for each country, in which international
organisations, such as OECD, have played central roles and NISTEP has already participated. Moreover, it
is important that the Group, as a research group in the policy research institution, should contribute to the
improvement of policies in quality through sharing information actively with other countries and

organisations and continue to learn from them.

2. Research on R&D of private companies
(1) Position and significance of research on R&D of private companies

NISTEP places a heavy emphasis on research on universities and public sectors or related policy
issues; however, R&D activities of private companies are also one of its research targets. The reason why
NISTEP conducts such research and its need are as follows. First, in order to understand the Japanese R&D
system as a whole, it is necessary to target private companies, the biggest component of the Japanese R&D
system. Second, some science and technology policies include private companies as a policy target or a part
of the target, or even if policies target universities and public sectors, many of them are expected to have
benefits and ripple effects for private sectors. Thus, for formulation, implementation, and evaluation of
those policies, research on R&D activities of private companies may be necessary. Third, R&D activities of
private companies may be targeted for better understanding of the process and mechanism of R&D and
innovation.

NISTEP frequently conducts research on R&D of private companies for the purpose mentioned above,
but on the other hand, the institute has a lot of researchers who have focused on the institutional structure or
management of R&D of private companies. Therefore, the purpose of research and awareness of research
issues at the institute level are not often consistent with those at the researchers’ level, which has produced
diversity in researchers’ viewpoints instead and led to an abundance of research results. In other words,
research focusing on R&D of private companies can be said to have provided an opportunity for academic

research and science and technology policy to intersect with each other.

(2) Conducting research on R&D of private companies

NISTEP has conducted various pieces of research on the topic of R&D of private companies. Of those
research activities, “Survey on Research Activities of Private Corporations,” one of the government
statistics produced annually since 2008, is placed in a specific position in terms of continuity and large
scale. This survey was started by the then Science and Technology Agency in 1966 in order to obtain a
basic resource of a science and technology white paper and, after Central Government Reform in 2001, was
continued by the Ministry of Education, Culture, Sports, Science and Technology (MEXT). In 2008, this
survey was transferred to NISTEP by independent determination of the 2nd Theory-Oriented Research
Group in response to MEXT’s proposal. The main purpose of this survey is to obtain data on the status of
R&D of companies, which are unavailable from the “Survey of Research and Development” (Statistics

Bureau, Ministry of Internal Affairs and Communications), R&D statistics in accordance with the
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international guidelines (OECD Frascati Manual) conducted in Japan.

The target of this survey conducted by MEXT were companies with one billion yen or more in paid-in
capital out of the companies which answered the “Survey of Research and Development” that they
conducted internal R&D. The range of the target was extended to companies with one hundred million yen
in paid-in capital when NISTEP first conducted this survey in 2008. In addition to the previous survey
items, R&D expenditure, R&D human resources, and collaboration with other institutions, impact of
company mergers and buyouts on R&D, status of design activities that is one of the complement functions
for linking R&D results to innovation, status of the use of different government policies and systems on
science and technology, and other items have been included whenever necessary. In these changes and
replacement of survey items, the expertise and awareness of research issues of Prof. Akiya NAGATA, Prof.
Shigemi YONEYAMA, and Prof. Koichi SUMIKURA, who were the Directors of Research of the 2nd
Theory-Oriented Research Group after the transfer of the survey, and other research staff were strongly
reflected. At present, the 2nd Theory-Oriented Research Group (Director of Research: Hiroyuki
TOMIZAWA) conducts this survey, focusing on the relation between the government science and
technology policies.

NISTEP publishes the summary of the yearly results of this survey as NISTEP REPORT, conducts
more focused analysis and publishes its results as NISTEP RESEARCH MATERIAL and NISTEP
DISCUSSION PAPER, makes many presentations at conferences and others. These research results are used
as basic resources for policy making and are also made use of by external researchers and others as
analytical data for management of technology and innovation research of companies.

In the global progression of interrelationships between rapid changes in science and technology and
significant changes in industrial structure, it is important for Japan to promote science and technology
policy focusing on not only the government and public sectors but also private companies. Therefore, in the
future efforts in research on R&D of private companies, it is important to deepen the analysis from the
viewpoint that cooperation, collaboration, and interaction among companies, universities, and public
research institutions and creation of knowhow and value through them are regarded as a large system. The
future task is to establish a model for appropriate understanding of the actual conditions through deepened

analysis of survey results and to provide reliable evidence.
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I. Research on Relationship of Human Resources for Science, Technology and

Innovation and Science and Technology with Society
1st Policy-Oriented Research Group

It is essential to accelerate innovation by science and technology for the sustainable development of
Japan in a global society, and various human resources who lead science, technology and innovation,
especially doctoral human resources, are expected to be the core of the development. However, the
circumstances surrounding doctoral human resources are difficult; for example, the number of newly
enrolled students on doctoral courses tends to decrease after the peak in FY 2003. In addition, the status of
activities of doctoral human resources in Japan has not been sufficiently grasped while in the U.S., the U.K.,
and France, periodical follow-up surveys are conducted after completion of doctoral courses.

Considering this condition, NISTEP conducted a large-scale survey of doctoral graduates of 59
domestic universities (approximately three-fourths of doctoral graduates nationwide) in fiscal2011, in order
to understand the actual circumstances and effect of research systems in doctoral courses, which had left to
be clarified (respondents: 2,636, valid response rate: 21.9%)'. Then, we started designing the Doctoral
Human Resources Database (JGRAD: Japan Graduates Database) in 2011 in order to promote research and
analysis for understanding and visualization of career paths of doctoral human resources in Japan. We also
started a follow-up survey of doctoral human resources (JD-Pro: Japan Doctoral Human Resources
Profiling) in 2014, to understand the conditions before enrollment in doctoral courses and experiences
during the courses and the status of current employment and research of doctoral graduates. Moreover, an
actual condition survey on employment and careers of postdoctoral fellows being engaged in research
activities in universities and public research institutions has been conducted since FY2005. Besides, as
social opinion polls on science and technology, analyses on public opinion polls on S&T and society have
been conducted since 1989. In this section, we introduce the recent major results and the current state and

show the course of future development.

1. Japan Graduates Database : JGRAD

We are creating JGRAD as a system (platform) to continuously grasp careers of doctoral human
resources. The pilot operation (system trial) had started in FY 2014 and full-scale operation has been
conducted since FY 2017 to observe careers and other points of doctoral human resources. The number of
JGRAD participating universities has increased: 12, 26, and 42 in FY 2014, 2015, and 2017, respectably.
The number of JGRAD registrants has gradually been increased and is over 13,000 as of May 1, 2018.
Participants from natural science fields, such as physical science, engineering, agriculture, and health
account for 80% or over and the registration rate tends to be higher than that of humanities and sociology
fields. Of the registrants, approximately 2,300 are international students and those from Asia account for
approximately 90%. We intend to increase the numbers of participating universities and registrants.

We conducted an awareness survey JGRAD® from November 2015 to January 2016. Out of the

1 NISTEP RESEARCH MATERIAL No.217
2 NISTEP RESEARCH MATERIAL No.250
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approximately 3,400 registrants, approximately 1,100 respondents were analyzed. The result showed that as
the doctoral course progressed, they increasingly tended to choose their careers in R&D. At present,
analysis is mainly conducted on doctoral students because large proportion of registrants is them. In the
future, as the number of doctoral graduates increases, it becomes possible to investigate the careers they
actually selected and thus deeper analysis will be performed along the primary purpose of JGRAD, that is,
understanding and visualization of career paths.

In order to utilize for policy assessment on doctoral human resources, the following questions have
been added for JGRAD registration since January 2018: questions on Program for Leading Graduate
Schools, Super Science High Schools (SSH), exemption of tuition fees, receiving scholarships, and others.
Moreover, a new program starting from fiscal 2018, Excellent Graduate School (TAKUETSU) requires
universities adopting the program to cooperate in grasping the status of graduated students by utilizing

NISTEP JGRAD. As a result, JGRAD has been placed in a more important position in the policy.

2. Japan Doctoral Human Resource Profiling : JD-Pro

We have conducted another survey called Japan Doctoral Human Resource Profiling (JD-Pro) since
2014. JD-Pro aimed to grasp career paths of doctoral human resources. The survey is for doctoral graduates
who completed the course in the specific year in order to understand their current status of employment and
research activities’. Whereas JGRAD successively accumulates registrants including doctoral students,
JD-Pro investigates the status of doctoral graduates of the specific years at several-year intervals. The latest
survey conducted in 2016 investigated the status 3.5 years after the doctoral graduation in FY 2012 (Cohort
2012) and the status 0.5 years after the graduation in FY 2015 (Cohort 2015). The number of survey targets
was approximately 5,000 and the valid respondents was approximately 2,600 for Cohort 2012, while the
number of target graduates was approximately 13,500 and the valid respondents was approximately 4,900
for Cohort 2015. The results of Cohort 2012 were compared to the results of the sequential survey in 2014
which shows the status 1.5 years after completion.

As for the status of employment in academia in the survey on Cohort 2012, secure employment
(tenure) has increased, but more than half of them show fixed-term employment even 3.5 years after the
graduation. The fixed-term employment rate by field is the highest and lowest in physical science and
engineering fields, respectively, which means that the status depends on the field. As for employment status
after completion of doctoral courses, more than half of them are in academia and employment in private
companies has not increased. The analysis on Cohort 2015 shows that students supported by the Program
for Leading Graduate Schools are highly evaluated for education, research guidance, and so forth, in
doctoral courses compared to those without the support. And the observation of the locations of universities
students graduated from and their current addresses are both in large cities, which means that the largest
number of respondents are the large-city-circulation-type, “between the three largest metropolitan regions
(Tokyo, Osaka, and Nagoya metropolitan areas).” The survey results are widely utilized in different

government committees, national science and technology policy making, and others.

3. Survey on Postdoctoral Fellows Regarding Employment and Careers

3 NISTEP REPORT No.174
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We have been conducting the survey on postdoctoral fellows * regarding employment and careers
since fiscal 2005. This survey intend to analyze issues surrounding young researchers by understanding
employment and careers of postdoctoral fellows engaging in research activities in universities and public
research institutions in Japan. The results are expected to contribute to consideration of policies on training
and support for research human resources in the future,

This survey is conducted with the understanding that data to grasp the status of employment of
postdoctoral fellows need to be maintained in consideration and implementation of policies to promote
self-reliance support and various kinds of career path support for postdoctoral fellows described in the 3rd
Science and Technology Basic Plan. Also the data are required to know the effects of the policies
implemented.

Data in this study were summarized annually in FY 2004-2009, since then they have been summarized
on domestic universities and public research institutions by the Ministry of Education, Culture, Sports,
Science and Technology (MEXT) every three years, and NISTEP participated mainly in aggregation and
data analysis. From the FY 2009 survey, the survey style has been changed to prevent doubling entries as
much as possible. This survey has been designated as a survey approved by the Minister of Internal Affairs
and Communications as official statistics based on the Statistics Act from the fiscal 2015 survey. The
survey results are widely utilized in different government committees, national science and technology

policy making, and others.

4. Relationship of Science and Technology with Society

The basic premise for science and technology to meet social expectations is that it must gain the trust
and support of society. Thus, NISTEP conducts research to understand public interests in and attitudes to
science and technology.

NISTEP conducted public attitude surveys (visiting survey) several times since the latter half of the
1980s and also timely surveys on public interests in and attitudes to science and technology via the Internet
from the middle of the 2000s. Recently, our analysis has focused on changes in public attitude to science
and technology: before and after the Great East Japan Earthquake and before and after Japanese were
awarded the Nobel Prizes. We also focused on the impact of the experience of children and students in term
of their attitude to science and technology. We have also conducted internal time-series comparison of
interests in science and technology and international analysis using European data. NISTEP was engaged in
the “public opinion poll on S&T and society” conducted by the Cabinet Office as a competent institution.

Specifically, the public attitude survey before and after the Great East Japan Earthquake revealed that
public trust in experts declined after the earthquake, in the same way, the evaluation of science and
technology was dropped after the earthquake, but then were evaluated to be equivalent to the level before

the earthquake.

4 Out of the persons with a doctorate or persons who obtained the required credits and then withdrew from the doctoral
course (i.e., coursework completed without a degree), persons who are employed with fixed-term contracts and 1) who are
engaged in research activities in universities or inter-university research institutes and are not engaged in education/research
jobs based on Article 92 of the School Education Act, including professors, associate professors, assistant professors,
assistants, and others, or 2) who are not engaged in management jobs, including leaders, principle researchers, and others of
the research group the person belongs to, out of those who are engaged in research activities in public research institutions,
including incorporated administrative agencies (including national research institutes and municipal research institutes).

5 NISTEP RESEARCH MATERIAL No.211
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In the public opinion poll on science and technology conducted by the Cabinet Office in 2017°, many
people chose “preservation of the global environment”, “life science and healthcare,” and “development of
preservation of resources and energy” as areas to which science and technology is expected to contribute,
and the largest number of people chose “IT crimes such as cyberterrorism” as what they fear.
Approximately 80 percent of respondents thought that the general public needs to be more involved in
consideration of science and technology policy, which demonstrates that the general public is highly
interested in science and technology. NISTEP further conducted additional analysis in comparison to the
previous survey, regional differential, issues of the small number of female scientists, and other issues’.

In domestic and international comparisons of the degree of interest in science and technology, the
degree of interest in science and technology was analyzed by sex, age, and observation time point. The
results revealed that the degree of interest in science and technology in Japan is increasing and the highest

degree of interest was shown by males and females aged 50-60°.

5. Future issues and directions

JGRAD is gradually increasing and accumulates registrants and has improved its reliability as a
database, while JD-Pro has continued the survey targeting cohorts every several years. We continually
make efforts to grasp and visualize the whole picture supporting the creation of career paths of doctoral
human resources, by associating these two survey methods with each other and making them
complementary, in the future. Also, we promote research to specifically show quantitative data of the
position status and activities in society of science and technology human resources.

We will always keep universities which participate and cooperate in these surveys and doctoral
students and graduates in mind. We intend to make the results of the survey and analysis meaningful for
them to encourage their constant cooperation to the survey and analysis, in these manner, we seek benefits
for all of us. For example, we are promoting to provide career information to universities and registrants
and lightening the burden of data entry and office work in questionnaire surveys by deepening cooperation
with the “Career support portal site for all researchers, JREC-IN Portal” and “researchmap” of the Japan
Science and Technology Agency (JST). We will also hold relevant symposiums, workshops, and other
events to provide information.

In parallel, we continuously investigate public attitudes to science and technology, since deepening the
relationship of science and technology with various stakeholders in society is essential in order to promote

science, technology and innovation policy.

6 Public opinion poll on S&T and society (November 2017), Cabinet Office
7 NISTEP RESEARCH MATERIAL No.269
8 NISTEP RESEARCH MATERIAL No.256
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IV. Empirical Research on Industry, Academia and Government Collaboration System
2nd Policy-Oriented Research Group

Industry, academia, and government collaboration contributes to revitalization of universities and
development of the nation and its regional communities in Japan. The environment has changed in the last
10 years. Universities have come to play a role to contribute to society because of the revision of the “Basic
Act on Education” and the “School Education Act” while engaging in education and research. The Sth
Science and Technology Basic Plan (hereinafter, Basic Plan) also states that in order to achieve the
maximum potential which was accumulated with the past investment, universities are required to promote
university reform based on the concept that they contribute to society through education and research
activities, and that industry, academia, and government are required to expand their partnerships.

In industry academia collaboration, even if universities create new research results, whether society
accepts them, that is, social receptivity is important. Universities and society have to have a structure to
take and contain risks on R&D concerning social receptivity and thus an industry, academia, and
government collaboration system for commercialization should be important'. Bridging the gap between
R&D results of universities and their commercialisation in marketplace by companies is important. As
media for the system of commercialization through industry-academia-government collaboration, there are
joint research with private companies towards commercialization and creation of start-ups leading to
creation of new industries. And intermediaries connecting them are industry needs, funding, technology
transfer and other media such as intellectual properties.

Here, focusing on an industry, academia, and government collaboration system, we will describe the

past development of NISTEP’s research and future issues and directions.

1. Development of empirical research on industry, academia, and government collaboration system in

NISTEP

(1) Commercialization of research results via a mechanism of joint research between universities and
private companies

NISTEP has promoted research on industry, academia, and government collaboration’. Especially, we
think that a certain scale or more is necessary for joint research between universities and private companies
by human resources with a variety of expertise in order to develop the technology which has a large impact
on society. Therefore, we conducted the survey’ to clarify issues concerning management in
implementation of large-scale industry academia collaboration (company’s expenditure: 10 million or more
yen per one project) and obtained the following results.

Companies conducing industry-academia joint research realize the importance of technological

1 STI Horizon, Vol.1, No.1
2 NISTEP DISCUSSION PAPER No.125, No.145
3 NISTEP RESEARCH MATERIAL No.235, NISTEP DISCUSSION PAPER No.127, No.153
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development they never do within their companies in industry-academia joint research with universities
regardless of the scale of industry-academia joint research. They also realize that expectations to university
technology seeds become higher as their involvement in open innovation is further required. As for the
relationship between the phase and the scale of industry-academia joint research, applied and development
research tends to be focused on extending the scale of industry-academia joint research. Therefore,
progress of the joint research is important for promoting the scale of industry-academia joint research. For
the promotion, it is important that the number of joint research activities as a whole is to be increased in
order to expand the number of large-scale joint research activities because of the uncertainty of basic
research. As a reason for the non-extension of a contract with a university, companies tend to focus more on
the reliability of creation of results than on contractual coverage and university-internal procedures. It
cannot be said that using only an increased number of joint research activities as an indicator leads to an
increased number of large-scale joint research activities. Thus, it should be considered that efforts in a
university’s organizational management, including an implementation system for reliable creation of
desired results from the joint research and for organizational collaboration, needs to be considered.
Matching funds from the government affect the upsizing of industry-academia joint research and it is
desirable that they should be continuously invested in projects with risks, which private sectors tend to

avoid, as a pump priming effect.

(2) Commercialization of research results via a mechanism, R&D-type academic startup company

NISTEP has conducted surveys on academic startups’. The Basic Plan has specified that “we will
increase the number of R&D-type startup companies.” As new R&D startups are more science-oriented,
capturing the whole picture of R&D academic startups making use of university technology seeds is
effective.

As NISTEP’s research results show that academic startups being in existence for several years are
highly likely to experience patent applications of their R&D and startups engaging in R&D are assumed to
apply for patents at least after their establishment, we narrowly define R&D academic startups as

“academic startups applying for patents after their establishment,”

extract them, continuously grasp the
actual status of movement toward the exit, and analyze their growth factors based on the collaboration with
relevant institutions. This definition of R&D academic startups is highly similar to the definition by the
Association of University Technology Managers (AUTM) widely used as a definition of academic startups
in the U.S., Technology Licensing Organization (TLO), companies established by obtaining a license from
universities, in the point that companies were established for commercialization of intellectual assets of
universities, and thus more contribute to narrow the gap in definitions in comparison of academic startups
between Japan and the U.S. compared with the conventional Japanese definition covering a wide range.

In order to verify the efficacy of currently active support policies for R&D-type academic startup

company (including academic startups), it is necessary to capture companies expecting to be established,

4 NISTEP RESEARCH MATERIAL No.189, No.197, No.200, No.205, NISTEP DISCUSSION PAPER No.123
5 NISTEP DISCUSSION PAPER No.139
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update patent information of R&D academic startups and inventor information, and conduct fixed point
observation of their establishment and growth status. Based on the fact that the characteristics of R&D
academic startups is that university researchers are included at a certain level in inventors applying for
patents, we developed the system (estimation algorithm) using inventor information of university
researchers as indicators, which can automatically identify R&D academic startups by judging from
inventor information, and extract patents, etc., of relevant researchers. As a result, there are bright prospects
for high-accuracy connecting parent universities from company name information, continuous updating of
databases, and conducting fixed point observation based on inventor information of university researchers

listed in JST J-GLOBAL.

(3) Toward regional innovation system

NISTEP has conducted research on regional innovation systems, research on regional innovation
system policy, research on collaboration between universities and regional companies in regions, research
on commercial application process of technological seeds of regional universities, regional science and
technology indicators, research on regional innovation in regional bloc areas, and others®.

Moreover, considering the start of the Basic Plan in 2016, we conducted a questionnaire survey in
order to investigate the actual status and attitudes to regional innovation and regional revitalization and
clarify the current status and issues. Especially, we designed the questionnaire to collect information on the
current status and issues of building innovation systems useful for “Regional Revitalization” specified in
the Basic Plan and conducted the survey for a total of 490 organizations, including all prefectures,
ordinance-designated cities, regional banks, and municipal research institutions in J; apan7.

For the question of the most important issue in implementation of region-driven innovation in the
survey, the most chosen option (24%) was that “human resources who create the vision for innovation and
lead concerned parties and their training are insufficient.” The second most (16.8%) was that “there are few
organizations and human resources that grasp information on resources within the region (organizations,
technology, companies, human resources, etc.) and appropriately use it, and provide training.”

It is necessary to establish a “Regional Collaboration Platform (provisional name)” where regional
higher education institutions discuss polices on the vision and specific exchanges with industry and local
municipal entities. Through industry, academia, and government collaboration, such as collaboration with
universities and technical colleges, it is important to accelerate the solution of the issues which regions and
regional small and medium enterprises have and issues related to training of high-level human resources
who address issues of employees’ response to changes of the working process expected when new

technology, such as artificial intelligence (Al) is introduced and social implementation®.

6 NISTEP DISCUSSION PAPER No.52, No.65, No.74, No.82, No.90, No0.91, N0.92, N0.97, N0.99, No.100, No.101, No.112,
No.159, NISTEP RESEARCH MATERIAL No.246

7 NISTEP RESEARCH MATERIAL No.260

8 STI Horizon, Vol.4, No.2
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(4) Collaboration with Japan Science and Technology Agency (JST)

In order to update patent information of R&D academic startups and inventor information and conduct
fixed point observation of their establishment and growth status, we developed the estimation algorithm as
mentioned in (2). In the development, information was extracted based on inventor information of
university researchers listed in JST J-GLOBAL.

The event history analysis' on researchers’ attribute and promotion in light of human resources for

science, technology and innovation was based on researcher information listed in JST researchmap.

2. Future issues and directions

Creation or creating a new field is firstly personal or individual activity. Then, results of creation are
published and made available to the public and society. If they are accepted in society, they will become
value and truth of the future’. This flow is achieved by a system: industry academia collaboration. NISTEP
has conducted policy research of a commercialization system which can take and contain risks on R&D
concerning social receptivity (joint research between domestic and overseas companies and universities,
academic startups, regional innovation, open innovation, innovation ecosystem, human resources for

. . . 10
science, technology and innovation, "efc.).

(Research on methods for analysis of effects of policy on industry, academia, and government collaboration
system)
As future issues, it is important to focus on the status of social receptivity in the scheme of
commercialization and conduct research on methods capable of analyzing the effects of policy on industry,
academia, and the government collaboration system. Specifically, we will conduct the following policy
research.
® Research on methods for analysis of effects of policy of support for entrepreneurs, such as small and
medium enterprises commercialization support, etc.
® Research on self-examination indicators concerning regional innovation contributing to analysis of
effects of policy to make regions voluntarily develop innovation systems to solve their issues by
making use of their strength and uniqueness for the purpose of revitalization of the regional economy,
and autonomously and continuously grow.

® Research on methods for analysis of effects of international mobility of human resources for science,

technology and innovation.

9 NISTEP DISCUSSION PAPER, No.144, No.155
10 NISTEP RESEARCH MATERIAL No.273
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V. Science and Technology Foresight — Creating the Future and Preparing for

Uncertainty of the Future
Science and Technology Foresight Center

It is necessary for strategic R&D investments to consider various possibilities of future based on
long-term perspectives of science and technology development and its social impacts as well as trend of
societal changes. NISTEP’s science and technology (S&T) foresight has been contributed to strategic
planning in social sectors such as government policy planning and long-term vision planning of companies.

This review describes NISTEP’s forward looking activities primarily focused on the large-scaled S&T

foresight activities as well as NISTEP’s future challenges.

1. From “Science and Technology Development” to “Co-relationship of Science and Technology and
Society”

NISTEP’s large-scaled S&T foresight is a survey looking over the next 30 years, based on
perspectives on S&T development. About 50 years have passed since the 1st survey, the 5th survey
(published in 1992) or later ones have been conducted by NISTEP. The survey has been implemented every
five years according to the timing of Science and Technology Basic Plans formulation in order to contribute
to discussions on science, technology and innovation-related policies. The survey has adapted its
framework in light of the changes in policy directions from technology seeds-oriented to societal
needs-oriented, societal issue solution-oriented, and society vision creation.

Among the 5th-10th' surveys conducted by NISTEP, the 8th survey (published in 2005) was the big
turning point. This survey analyzed not only the conventional outlook for technology development but also
a wider range of targets, including the trend of basic science and societal needs, by combining objective
and subjective information. New methods were also employed to address the bias caused by attributes,
including a societal needs questionnaire to the general public, co-nomination for selection of scenario
writers, and correction of specialty bias in a future impact evaluation of science and technology. The survey
showed great potential for four fields: information and communications, life science, nanotechnology and
materials, and environment, and also areas to be promoted in each field. These results were used in
discussion on priority areas and strategies to promote them in the “3rd Science and Technology Basic
Plan.”

Another turning point was “Social Vision Toward 2025,” * the survey conducted for the long-term
strategic guideline, “Innovation 25” (Cabinet Decision: June 1, 2007). As the guideline was planned by
back-casting from a possible vision of future society, the survey was conducted for the first time of

NISTEP’s activities through the following procedure: first, a desirable future society was discussed and

1 NISTEP REPORT No.25, No.52, No.71, No.94-98, No.140-142, No.145, No.164, NISTEP RESEARCH MATERIAL No.240,
No.248
2 NISTEP REPORT No.101
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then S&T issues which might probably contribute to the society were extracted. The results of the survey
contributed to the interim report of the guideline, “Future Japan in 2025 via Innovation.”

In the 11th survey currently being under way, we are going to consider strategic R&D investment for
realizing the desirable future from an interdisciplinary perspective, in light of the deepened co-relationship
of S&T and society. In the recent surveys, most topics were predicted to be realized earlier in 30 year of
duration, which implies that development of S&T has been accelerated and thus it has been difficult to
foresee the future. We should consider how we find the future seeds and bring them into the survey.

Moreover, we have conducted case studies’ in collaboration with relevant organizations, including
academic societies and local governments, in order to complement the large-scaled foresight. These case
studies include consideration focusing on specific topics or consideration of future images of regions with
various stakeholders, such as the general public and local companies and financial institutions. These
discussions have given opportunities for participants to look over the medium-to-long term future beyond

their everyday thinking and to obtain awareness from discussions among the different fields and sectors.

2. Development of the system to understand S&T trends

It is necessary to grasp new trends in S&T as the basis for foresight activities. We conducted
single-shot surveys focusing on specific fields, including materials and biotechnology in 1990s.

Since 2001, we have developed systems to explore and analyze S&T trends as routine work. One of
them we introduced is an expert network consisting of about 2,000 experts from industry, academia, and
government in order to obtain expertise knowledge. Using this network, we have conducted questionnaire
surveys to underpin research activities including S&T foresight and to respond to requests from policy
makers on a timely basis. We also launched a monthly publication, “Science and Technology Trends,” in
order to periodically provide information on new trends of S&T. By 2015, approximately 900 “Topics”
briefly describing new trends and approximately 400 “Reports" providing analyses of domestic and
overseas information on specific subjects were published.

Recently, we have launched collection and analyses of information on emerging issues. Analysis of
paper citations and patents has been widely carried out; however, there are some areas which are not
appropriate for that kind of analysis. Furthermore these data may not capture the present trends because
they are information on past activities. Thus, we conducted analysis using proceedings’ of overseas and
domestic academic conferences of the information and communications technology (ICT) field, focusing
on the composition of sessions and contents of presentations. Based on the premise that uncertainty is
accepted, we started horizon scanning activities, KIDSASHI,” promptly providing information on the
website in 2016. The website provides analysis of crawled results of press releases of research institutions,

such as universities, and outlines of new trends collected by NISTEP’s staff and others.

3 NISTEP RESEARCH MATERIAL No.220, No.259, etc.
4 NISTEP RESEARCH MATERIAL No.253, NISTEP DISCUSSION PAPER No.110
5 https://stfc.nistep.go.jp/horizon2030/

133



EHWE T 2TV E LT, 7o, MEFMEEZTHET L2 Z L ZHiRICY = 7
A b TG R AT 2 FHATEE) (KIDSASHI (& & L)) ° % 2016 40 L B4R
LE LR, A FTHE, RFEMEEREO T LAY Y =207 a—1 »7iER
ST, WNMT NISTEP DR & 770 B3GR LT LW B & OEE A 24 L T
£7,

3. [EIBEAUTEE) D%

NISTEP 23E} i Pl 24842 D L 2R U< LT, WIMIBWTH R
TR OBRN R Y — e LTORRAMRREIND L9220 B E
B[]SO [E A B S B 2 B A PINCER D A O E LT, D%, TV7T., 77
U7 EDEAZ BEFTHE 270 BUETITHREE TR I T
OILTWET, Ziuzfiny, EEEEEZPLE Loy N — 78 L A6
e, EHENCBIT2EBSHEBBELEAICRDE L, 29 LESAIR, RE
Rat. FIERR., BORE OBRMER . BRI RO A2 O 57200
A T O BEAEE Lo TVET,

NISTEP Ti%., NI TOERBITSIL THEHR « BRAHEZLIT 9 1E0,
BB S ICENAOREGRE 2R L TEBRSEAZFMEL TV ET, 2000 FI2H
A APEC B il o & — (4 1F) & 3 T2 1 B AIERRS R 2 BAfE L TLUR,
BUR OEFENANL D, i8R, BURSCHRIS L R~OHRR R E DT —~ %
BT, SEIOARY VR T AL ARIOEBRY —7 v a vy P EFEmLE LT,

Fo, EHERBRSOH TR TFEORG R E 2B E LT, EBIBES & o (R
7eh FEhn LTV E T, MAMEBI DB AN RN ER D AL 05 D 7 1990 4RAA1E
[ZIE, RA Y EFHAFEEINE KON T T v AEEHE - G OMEICY 25T
% 5 MR R AT 2R DM EITVE L, R Y OREZHY L
7T R—7 7 — I HRER S T AT A - HANEEHIITAT &, B
T D FEELR @ U LE BB T 5 EER PR A HAN R vy 7 ot B FH
FCHFETITHOMREZFEMLUE L=, ZTORE, EEEIIEOFFICL Y B
HHO0, FEHE@EUIZOWTIT@EOFRER L Z Enbmn £ Lz, —H,
2000 LTI, FFERAESORFHCE ERRBRZF>7 ¢ T > REINT &
LR T & Fh L, A2 OBLED B ORET & B PN OB O T 23 T LE L
7o

Eo, EET Y2 MEOT KA YU —KR—RA =L LTOWHI,
TN DREAET PN E D $ A T2 & B 2 D IESMERS e L C R - 7R

4 A& k253, DISCUSSION PAPER No.110
5 https://stfc.nistep.go.jp/horizon2030/

6 NISTEP REPORT No.33, No.42
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3. Expansion of international activities

Coincident with NISTEP’s foresight activities, foresight was increasingly recognized to be a useful
policy making tool overseas and the main European countries and international organizations started their
foresight projects. Later, Asian and African countries also started their projects and now forward looking
activities are conducted all over the world. Consequently, network building and international meetings led
by international organizations and by major countries have increased. Such meetings have become valuable
opportunities to exchange experiences in order to improve foresight activities, including survey design,
method improvement, and policy relations.

NISTEP regularly participates in overseas meetings to exchange information and opinions and also
holds international conferences by inviting domestic and overseas experts every few years. Since we held
the 1st international conference in 2000 jointly with former APEC Foresight Center, Thailand, we have
organized eight symposiums and four international workshops on specific topics, including policy
prioritization, solution of social issues, contribution to policy and strategy planning.

In addition, we have conducted joint research projects with individual institutions for the purpose of
international comparisons and consideration of new methods. In the middle of the 1990s when overseas
organizations started foresight exercises, we provided the results of the 5th survey to the surveys of Federal
Ministry of Education and Research, Germany (BMBF) and Ministry of Higher Education and Research,
France. In joint research with Fraunhofer Institute for Systems and Innovation Research, which
conducted the German survey, we jointly organized an international comparison from topic extraction to
their evaluation including probability of realization and importance(’. The result showed that the importance
was different between the countries depending on each country's circumstances, however, common
understandings were found in probability of realization. In the late 2000s, NISTEP conducted joint research
7 project with National Technology Agency of Finland, which has abundant experiences in discussion from
the viewpoint of society, and we conducted a study connecting the social perspective with S&T.

NISTEP has been cooperating international projects as board members, lecturers and advisors to

overseas organizations including those who intend to start foresight activities.

4. For integrated activities

Recently, innovation and future society through co-creation by S&T and society have been actively
discussed in various sectors, including universities, research institutions, and industry. Presumably that has
occurred on the background of the increasingly complexed co-relationships of S&T and society; rapid
development and dissemination of S&T including ICT, are changing the system of society and affecting
people’s lifestyle and sense of value, while society brings new possibilities to S&T.

In this context, S&T foresight is required to contribute to policy making, considering various
possibilities based on S&T development, societal changes, and their interaction. Therefore, an integrated

approach needs to be taken including sophisticated collection and analysis of information and consideration

6 NISTEP REPORT No.33, No.42
7 NISTEP POLICY STUDY No.13-14
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from various perspectives. The reconstruction of foresight activities probably improves their usefulness.

(Sophisticated collection and analysis of information -- Use of ICT)

For collection and analysis of information, increased quantity and quality improvement are essential.
The main information source of the conventional S&T foresight has been the knowledge and insight of
experts. In the future, we will need not only this source but also the data analysis. A platform of automatic
collection, extraction, and visualization of data showing the current status needs to be promoted, and

information obtained is expected to be provided to the discussion by experts.

(Consideration from various perspectives -- Stakeholder involvement)

Discussions between people with different attributes lead to discovery of new possibilities; however,
capability which a single organization or a single project can participate is quite limited. NISTEP has much
experience and information concerning the medium-to-long-term future perspective of S&T. In the future,
we will have to evolve the S&T foresight into new one in which incorporate views of various stakeholders
via joint projects or reference of other individual exercises. NISTEP can play a role as a core of discussion

by providing NISTEP’s research results to each individual discussion.

(Integrated foresight activities)

The challenge in the future should be mutual use of information obtained via the above-mentioned
large-scaled projects, case studies, S&T trends analysis, and international activities. NISTEP’s assets, that
is, analysis of scientific publications, indicators, human resources, and research results from industry

academia collaboration should also be utilized.
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VI. Efforts for Internal Cross-Functional Projects
Internal cross-functional task force team

1. Promotion of internal cross-functional projects

In the 30 years since the establishment of NISTEP, we have experienced many cases that internal
groups, centers, units, and divisions together addressed the same research issues. Here, as efforts which we
have explicitly positioned as internal cross-functional projects, we describe the efforts in two surveys
conducted to provide basic resources for designing the “3rd Science and Technology Basic Plan”
(hereinafter “3rd Basic Plan”) and the “4th Science and Technology Basic Plan” (hereinafter “4th Basic
Plan”) and “Science for RE-designing Science, Technology and Innovation Policy” program (hereinafter
SciREX) by the Ministry of Education, Culture, Sports, Science and Technology (MEXT).

2. Study on achievement effects/progress of Science and Technology Basic Plan
(1) Study for Evaluating the Achievements of the S&T Basic Plans in Japan

NISTEP cross-functionally conducted the “Study for Evaluating the Achievements of the S&T Basic
Plans in Japan” (hereinafter basic plan review) for two years from fiscal 2003. The background of this
study was described in the report of this study: “now in 2003, (omission) as the time for start of discussion
on designing the 3rd Basic Plan is approaching, there has been a growing awareness that data on achieved
effects of the past Science and Technology basic plans from various perspectives need to be collected and
evaluated'.” Against this background, MEXT publicly invited a proposal for the program of “Study on
current status of science and technology,” to review the 1st and 2nd Science and Technology Basic Plans in
fiscal 2003. NISTEP prepared the research plan consisting of eight subtopics (quantitative and qualitative
evaluation of science and technology research outputs (scientific publications and patents), and others) and
then applied for the program following forming a consortium with Mitsubishi Research Institute, Inc.
(MRI) and The Japan Research Institute, Limited (JRI). The NISTEP research plan was selected in April
2003, after the examination by the Council for Science and Technology, MEXT and confirmation by the
Council for Science and Technology Policy (CSTP), Cabinet Office.

In implementation of the study, the internal cross-functional basic plan review study project team was
established. Under the team leader (Yukihiro HIRANO, Deputy Director General) and the sub leader
(Masayuki KONDO, Director of Research of 2nd Theory-Oriented Research Group), many internal
research fellows and officials in groups, centers, units, and divisions participated in the study as team
members.

The study results of this basic plan review were summarized in “Study for Evaluating the
Achievements of the S&T Basic Plans in Japan— Highlights — and the results of each subtopic have been
published’. The interim results from the 1st year of the study have also been published”.

The internal cross-functional efforts in the basic plan review were a valuable experience for NISTEP
and have affected its subsequent activities. For example, NISTEP had established quantitative indicators for
scientific publications on a macro level as a part of science and technology indicators by then; however, in

this basic plan review we established indicators on the level of individual universities and organizations

1 NISTEP REPORT No.83
2 NISTEP REPORT No.83~No0.93
3 NISTEP REPORT No.74~No.82
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(micro level), which needed enormous data processing. This experience enhanced later quantitative analysis
of scientific publications in NISTEP. Furthermore, we conducted detailed research, following the
framework of the Basic Plans, on research issues which we had addressed as important issues, including
science and technology human resources, industry-academia-government collaboration and regional

innovation. This became an opportunity to conduct research which is more associated with policies.

(2) Research on follow-up of the 3rd Science and Technology Basic Plan

The 3rd Basic Plan, the target period of which was 2006-2010, specified that the Council for Science
and Technology Policy (CSTP) conducts the detailed follow-up on the progress of the plan in the 3rd year
of the plan. In advance of the follow-up, CSTP referred to the survey and analysis necessary to the
follow-up to NISTEP in fiscal 2008. In response to this, NISTEP conducted the “Survey Research for
Follow-up on the 3rd Science and Technology Basic Plan” consisting of 12 projects in the table below, as
the same as the above-mentioned basic plan review, by the cross-functional team including internal groups,
centers, unit, and divisions throughout fiscal 2008.

In comparison between this research on a follow-up and the one on the basic plan review mentioned
above, they have common research topics, such as the study to grasp the implementation status of the major
policies of the Science and Technology Basic Plan and quantitative analysis on R&D inputs and outputs,
while this research on the follow-up newly includes innovation economic analysis and study on innovation
systems. Economic analysis was the research issue which the 1st Theory-Oriented Research Group had
addressed. In this research on the follow-up, however, it was conducted as a project research instead of
academic research, focusing on utilization for policy discussion and outsourcing a part of the project. This

point is characteristic of this research on the follow-up.

Table: Research projects on follow-up of the 3rd Science and Technology Basic Plan

@ Analysis of recent trends of science, technology and innovation policies in selected
countries/areas

Comparative analysis of R&D inputs and outputs between Japan and major countries
Economic analysis of innovation outcomes

Interview investigation to domestic and foreign scientists

Benchmark study of excellent research organizations

Analysis of the state of Japanese university system

Survey on science and technology human resources

Survey on education in universities and graduate schools

Analysis of the innovation systems

Data collection survey for evaluation of the achievement of the S&T Basic Plans

Investigation of new science and technology to be focused on in the 4th Basic Plan

SNSHECNCONORONONONCON®RC

Survey on science and technology outcomes supported by government investment

The results of the research on the follow-up were summarized in “Executive Summary of Survey

Research for Follow-Up on Third Science and Technology Basic Plan” and the results of each project have
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been published4.

In parallel with these activities, a continuous survey on industry, academic, and government leading
researchers’ and experts’ attitudes, “NISTEP Expert Survey on Japanese S&T and Innovation System
(NISTEP TEITEN survey),” was conducted for 10 years during the 3rd and 4th Science and Technology
Basic Plans. In the NISTEP TEITEN survey during the 4th Basic Plan, changes in the status of science and
technology and innovation in Japan were qualitatively grasped by annually addressing 60 regular questions
about young researchers, research environment, industry academia collaboration, and others and by
addressing an in-depth questionnaire about items necessary to understand the detailed status. The NISTEP
TEITEN survey is under way for the 5th Basic Plan.

3. Efforts in “Science for RE-designing Science, Technology and Innovation Policy (SciREX)” program

(1) Background of program and summary

The Ministry of Education, Culture, Sports, Science and Technology (MEXT) has conducted the
“Science for RE-designing Science, Technology and Innovation Policy” program (abbreviated name:
SciREX) aiming at realization of evidence-based policy making since fiscal 2011. This program was started
against the background of trends in Europe and the U.S., including the “Science of Science and Innovation
Policy (SciSIP)” program conducted by the National Science Foundation (NSF) since 2007 and resulting
active discussion on the necessity of promotion of science, technology and innovation policy based on
evidence and a reasonable policy making process in Japan.

This program of MEXT was initiated, consisting of four individual sub-programs, of which two are
conducted by NISTEP, “research corresponding to policy issues” showing the economic and social effects
of government expenditure on research and development and “Data and information infrastructure
construction” supporting science, technology, and innovation policy making. We conduct them in an

internal cross-functional manner.

(2) Research corresponding to policy issues

In the Ist Science and Technology Basic Plan, a numerical target of a total of science and
technology-related investment during the period of the plan (fiscal 1996-2000) was approximately 1.7
trillion yen and its appropriateness was discussed. NISTEP developed a macroeconomic model to foresee
the impact of the investment on future economic growth’. Then, there was a growing acknowledgment that
the impact of R&D investment on future economic growth is required to be quantitatively demonstrated by
area in order to continue large-scale investment in science and technology in the nation’s increasingly
serious financial situation and to ensure accountability to the public. Therefore, we started activities to
improve the macroeconomic model we previously developed to evaluate the impact of investment effects
by field as a part of the above-mentioned SciREX in fiscal 2011.

In this activity, we collected and analyzed data on knowledge stock by fields, which become the basic
data of the macroeconomic model, and at the same time examined domestic and overseas past studies and
literature and held expert review meetings. We conducted this research activity until fiscal 2013 and

published five reports of the research results’.

4 NISTEP REPORT No.116~No.134
5 NISTEP DISCUSSION PAPER No.5
6 NISTEP NOTE No.1, No.2, No.4, No.6, No.7
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(3) Construction of data and information infrastructure

In 2011, we started the construction of data and information infrastructure as a part of the SciREX
program, with the understanding that it is important to maintain data and information, which has become a
scientific approach and various evidence bases for policy making in order to promote science, technology
and innovation policy based on evidence and a reasonable policy making process.

The early stage of the activity included consideration of the details of data and information
infrastructure in the committee of experts and understanding the needs by questionnaire and interview
surveys for researchers and experts, who utilize data and information. In February 2012, we held an
international conference, inviting researchers and experts addressing construction of a data and information
infrastructure in Europe and the United States in order to better understand overseas leading activities.

Since then, we have continued the data maintenance, focusing on the “NISTEP Dictionary of Names
of Universities and Public Organizations.” In order to deepen understanding of R&D innovation in the
industry sector, we usually maintain data, focusing on the “NISTEP Dictionary of Names of Companies,”
which has become the common base for company name identification for patent data, etc., and connection
of each set of data. These play a role as a common base to grasp, analyze, and evaluate the status and
performance of R&D in universities, public research institutions, and industry at various levels, such as
countries, sectors, individual organizations, and research projects, and to connect various data.

As well as being important research infrastructures for NISTEP itself, the data and information
infrastructure mentioned above have publicly been provided on NISTEP’s website. Recently, the “NISTEP
Dictionary of Names of Universities and Public Organizations” and the “NISTEP Dictionary of Names of

Companies” have increasingly been utilized by external researchers, including overseas researchers.
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