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1. Introduction

o Today, the continuation and development of socicties in developed countries reies heavily on the
generation, transfer, and gpplication of knowledge, and the added vadue brought about by
knowledge-intensive socid and economic activities has become criticd for individua countries.

o There are, therefore, high expectations for innovation that incorporates ways of thinking and schemes
different from those of the past, generates new vaue, and gives rise to mgor changes in
knowledge-intensive socid and economic activities. Expectations are particularly high for innovation
that is based on new scientific and technical knowledge and gives rise to discontinuous devel opment
and sustainable competitivenessin socid and economic activities.

o The new scientific knowledge announced in academic papers, for example, is the core of innovation, so,
while efforts are made to creste this knowledge in quantity and diversity, in its native form, it often does
not lead to the creation of socid or economic value. The trandation of scientific knowledge into the
cregtion of socd and economic vaue requires a socd dructure capable of smoothing the
understanding and development of scientific knowledge.

o In other words, increasing the opportunities for scientific knowledge creation and development, and
building and developing an advanced society founded on scientific knowledge, are important for
generating scientific and technologica innovation®. The key to that — basic research — carries with it
great uncertainty regarding the consequent creation of sociad and economic vaue, so it isinsufficient to
rely solely on market principles for its pursuit and it is a government respongbility to step in and help
promoteit.

o Academic research?, which generates the bulk of scientific knowledge from science and technology
research, is important as a foundatiion and so is the advancement of drategic basic research. With

! Innovations that provide linksto intellectual and cultural value crestion based on new knowledge from scientific discoveries
and inventions, and to economic, and socia and public, vaue crestion resulting from the devel opment of new knowledge
from scientific discoveries and inventions (4™ Science and Technology Basic Plan approved by the cabinet on August 19,
2011)

2 Research that is pursued based on the internal motivation of theindividual researcher, under the reseercher’ s personal
responghility, for the primary purposes of eucidating truth, solving problems, and uncovering topicsfor further research
(Higashi Nihon Daishinsai wo Fumaeta Kongo no Kagaku Gijutsu Gakujutsu Seisaku no Arikatani tuite (Kengi) [Onthe
Future of Science and Technology, and Academic, Policy in the Wake of the Greet East Japan Earthquake (Proposdl)] issued
by the Council for Science and Technology in MEXT on January 17, 2013)



guidance from objectives set by the nationa government, strategic basi ¢ research turns the devel opment
of a great ded of scientific knowledge toward the crestion of socia and economic vaue, and dso
contributesto the creation of new, use-inspired scientific knowledge.

o The Japan Science and Technology Agency’s JST's Strategic Basc Research Programs (CREST,
PRESTO, ERATO and ACCEL for creating seeds of new technologies) play important roles as
srategic basic research in Japan, and are widdly recognized. These programs have built a subgtantia
track record in building and implementing research advancement frameworks, including research labs,
and have been contributed to the production of results that in many cases have led to the creation of
socid and economic value,

o Nevertheless, other countries are strengthening measures for translating scientific knowledge into the
creation of economic and socid vaue, and, & atime of intense globa competition, it is necessary for
Japan to evolve its scheme to Srategic basic research to congruct and develop an advanced society
founded on scientific knowledge, and seadily trandate scientific knowledge into the creetion of socid
and economic vaue.

o Toward that end, the national government must address the matters given below and deliver to citizens
clear messages on the Sgnificance of, schemesto, and benefits of Strategic basic research.
Claification of the dgnificance of drategic basc research within the body of policies on the
advancement of science and technology, academics, and innovation; and presentation of clear,
concise underlying concepts.
Making schemesto strategic basic research highly effective and transparent in light of its purpose.

o Given the above understanding of the issues before it, the Expert Pand Report on the Envisioned State
of Strategic Basic Research® wholly reviewed the R&D system from a high level with a long-term
perspective, and studied methods for fostering innovation rooted in basic research. This report
summarizesthe expert panel’s findings®.

% Inthisreport, the“ proper management of strategic basic research’” refersto proper ways of advancing strategic basic
research as exemplified by JST' s Strategic Basic Research Programs (CREST, PRESTO, ERATO and ACCEL for
creating seeds of new technologies).

* Theimportance of academic research has been discussed in the Subdivision on Science of MEX T’ s Coundil for Science
and Technology, and thisreport, aswell, was prepared with referenceto apreliminary report, “ Gakujutsu Kenkyu no Suishin
Haosaku ni kan suru Sogoteki na Shingi ni tuite (A Comprehensive Ddiberation of Measuresfor Advancing Academic
Research),” issued by the Subdivision on Science of MEXT’ s Council for Science and Technology on May 26, 2014.



2 _Organizing Strateqic Basic Research

(Note concerning “strategic basic research’ as addressed in this report)

o According to the OECD’s Frascati Manua® and the Survey of Research and Development conducted
by Japan’s Minigry of Internal Affairs and Communications, research and devel opment activities are
categorized as basic research, gpplied research, or experimentd devdopment, and the term “basc
research” isoften used based on this categorization.

o Research has traditionally been categorized from a linear perspective that begins with fundamentals and
extends through application. In recent years, however, it has become popular to use a Stokes diagram
with one dimension to indicate whether research isfor the pursuit of fundamenta principles, or not, and
another to indicate whether research is applied, or not®. Using this diagram, research (basic and applied)
is categorized as pure basic research, use-inspired basic research, or pure applied research’. [Diagram 1]
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Diagram1 Stokes Diagram of Research Types

o Use-ingpired basic research as shown in the Stokes diagram is basic research embodying two sides of
the same coin — the quest to discover fundamentd principles and the cregtion of socid and economic
vaue. In recent years, the fostering of discontinuous innovation based on use-inspired basic research
has been afocus of attention as a source of sustainable competitivenessfor the country.

o Use-ingpired basi¢ research has the characters of both pure basic research - for pursuing the fundamenta
principles — and pure applied research — for redizing applications. As such, it can be pursued as
concept-oriented research or task-defined research and this distinction should be borne in mind when
use-ingpired basic research is pursued by the government.

o Concept-oriented research isled by researchers aming to shed light on what could be possbleinthe

® Frascati Manual: Proposed Standard Practice for Survey's on Research and Experimental Development, 6th edition (2002)
OECD)

g Dondd E. Stokes (1997), “Pasteur's Quadrant - Basic Science and Technological Innovation”, Brookings Indtitution Press.

" “Pure basic research” and similar terms used in this report are defined basically according to this categorization.



future. It picks up from pure bas ¢ research and extends to the consideration of applicaions. It retains
the pure basi ¢ research character of pursuing fundamentd principles based on theinternal motivations
of the researcher, but amsto create not only scientific vaue but dso socid and economic vadue itis
basi ¢ research undertaken with the ultimate goal of socid and market acceptance as new socid and
economic value,

o Concept-oriented research results are intended to shed light on what could be possible in the future and
have breadth. In addition, they generdly require relaively long periods of time to emerge, and o
spread out from theinitid starting point.

o Task-defined research, in contragt, is led by a Program Manager (PM) or Program Director (PD)® and,
with the god of solving a specific, extant challenge, seeks to cregte new knowledge and to mobilize
exigting knowledge as needed to achieve objectives. It picks up from pure gpplied research, which ams
to achieve application, and extends to the pursuit of fundamenta principles. Given the focus on a
specific, extant chdlenge, targeted results can be pursued from the outset and require relaively short
time to emerge; the research work convergesto asingle point.

o Results for concept-oriented research and task-defined research, therefore, differ markedly in terms of
breadth and the processes for achieving them. “Result” is generaly interpreted narrowly as a solution to
an exiging problem. For concept-oriented research, however, it is necessary to not be limited to the
narrow definition of thisword.

o In Japan, innovation is viewed as technical innovation yielding economic benefits in a relatively short
time, and debates on policy-making for task-defined research are lively. Building and developing an
advanced society founded on scientific knowledge, and trandatiing scientific knowledge into the
cregtion of socid and economic vaue, however, dso requires the establishment of a scheme for
proposing measures appropriate for the pursuit of concept-oriented research.

o The expert panel, therefore, in accordance with the objectives set forth by the national government,
furthered the discusson of concept-oriented research as a dSrategic basic research gpproach for
furthering use-ingpired basic research.

8 People who identify social or economic challenges that need to be solved with the application of research results (Ordinarily,
they are not aresearcher for the program they are overseeing.)



(Comparison of Research Result Types)

Result for Concept-Oriented Research* Result for Task-Defined Research*
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(Current Conditions with regard to Concept-Oriented Research)

o The JST’s Strategic Badc Research Programs (CREST, PRESTO, ERATO and ACCEL for creating
seeds of new technologies) are available as a system for funding concept-oriented research. In their
top-down designated Strategic Objectives and Research Aress, research proposds are solicited from
university and other researchers, time-limited research schemes (virtud research inditutes) crossing the
boundaries of organizations and disciplines are organized, and strategic basic research is pursued.

o Research Supervisors, acting as directors of virtual research inditutes, play the critica role of
continudly offering advice on the direction of the work being performed by researchers pursuing
concept-oriented research. Interactions among researchers working on projects across a diversty of
fidlds are encouraged and contribute to the formation of research teams optimd for pursuing
concept-oriented research.

(The Need for Government Support for Concept-Oriented Research)

o The new scientific knowledge reported in academic papers and other outlets as results of basic research
are of public bendfit, just as are the diplomatic, defense, police, fire and other services provided by
government. Concept-oriented research, as digtinguished from R&D performed by private-sector
companies, is pursued to produce new knowledge for the public benefit and, consequently, cannot be
adequatdy supported relying only on market principles. It is necessary for the government, therefore, to
actively support and play arolein such research.

(Government Strategies Required for the Pursuit of Concept-Oriented Research)

o Japanese researchers creating and developing outstanding scientific knowledge that can lead to the
creation of socid and economic vaue can further strengthen, and enabl e the sustainable devel opment of,
the country’s socia and economic activities. Given this view, it is essentiad that measures for funding
concept-oriented research be effectively implemented.
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o Effectively funding concept-oriented research requires government strategies for formulating objectives
that link the pursuit of fundamentd principles based on the internal motivations of researchers, who
lead the performance of research work, with policy significance in terms of creating socid and
economic value, and government strategies for creating schemes for the formulation of such objectives’.
In this connection, it should be noted that the more specific the economic va ue becomes, in generd, the
weeker isitsidentification as a public benefit and as something requiring government support.

3. Envisioned Stated of Concept-Oriented Research

o Given the character of concept-oriented research, wide-ranging searches of scientific knowledge
generated by academic research and other sources, and the building of gpproaches for effective and
efficient development of knowledge for the creetion of socid and economic vaue, are criticd to its
pursuit.

o The Strategic Objectives designated by the Minidry of Education, Culture, Sports, Science and
Technology (MEXT) form the operationd core of JST’s Strategic Basic Research Programs (CREST,
PRESTO, ERATO and ACCEL for cresting seeds of new technologies) and so, consdering the
expected role of these programs, which embody the country’s greatest accumulation of knowledge of
concept-oriented research, it is necessary to provide establishment guidelines to ensure that Strategic
Objectives with scopes and the directiondity appropriate for the ams of concept-oriented research are
designated. To ensure that establishment guiddines are effectively improved based on Strategic
Objective assessments, it will be necessary to establish policy management cycles (PDCA cycles).

(1) Establishment of Guidelines for the Establishment of Strategic Objectives

o To ensure that the Strategic Objectives for JST's Strategic Basic Research Programs (CREST,
PRESTO, ERATO and ACCEL for creeting seeds of new technologies) are formulated in a manner
congstent with the aims of concept-oriented research, and to enhance the transparency of the
Strategic Objective formulation process, the Guiddines for the Establishment of Strategic Objectives

® Pure basic research is essentially undertaken based on the unfettered ideas and curiosity of individual researchers, and
there isno expectation that the government would have any impact on the direction of the researcher’ swork. The
direction for the alocation of resourcesto pure basic research areideally formed basically through autonomous
agreement within the research community, and thisdirection is consdered in the advancement of funding policies. For
pure applied research, however, gpplications are defined and government involvement is expected only in cases, for
example, where research results have public value. Such cases dways require policy judgments on the extent of
government involvement, policy objectives, and approaches, and if these policy judgments are referred to as government
Srategy, then government strategy is required when the government isinvolved in pure gpplied research.



will be formulated as described below to provide amethod for establishing Strategic Objectives.

(Overall Structure of the Guidelines for the Establishment of the Strategic Objectives)

o The Guidelines for the Establishment of Strategic Objectives, in accordance with the ams of
concept-oriented research, will provide for the formulation of Strategic Objectives via the following
process.

1) Incorporate andyses using scientometric agpproaches to examine papers, results reports, and other
information on directions being taken with regard to basic and other research insde and outsde
Japan,

2) Use the reaults of these andyses to gather input from organizations and researchers with
knowledge of the latest research directions, and specify noteworthy research directions, and

3) Anticipate the socid and economic impacts of pursuing research consstent with research
directions specified, and specify Strategic Objectives in which both scientific vaue and socid and
economic vaue can be cregted.

(Strategic Objective Establishment Steps 1, 2, and 3)
o Stepl Preparean overview of trendswith regard to basic and other research
Overview of domestic research trends

In preparing an overview of trends with regard to basic and other research in Japan, it is
necessary to broadly identify the scientific knowledge generated by Japanese researchers. It is
especidly important to draw on the knowledge of the Jgpan Society for the Promotion of Science
(JSPS) to accuratdy identify the results of Grants-in-Aid for Scientific Research, which are a
wesdlth of outstanding research seeds.

Toward that end, MEXT will identify research trends in Jgpan by commissoning JST to
underteke an andyds usng scientometric methods to examine data from the Funding
Management DataBase (FMDB), a database that can be used for broad searches of papers by
Japanese researchers and reports on the results of Grants-in-Aid for Scientific Research. In
performing this analyss, it will be important to dso identify and andyze the timing of changesin
research trend. More specificdly, it is important to identify developments such as postive and
negdtive turns of events in research activities, the emergence of new research concepts, and
progressin effortsto link or fuse research undertakings.

Overview of internationa research trends
Asinthe case of the overview of research trendsin Japan, it is necessary to identify internationa
research trends with regard to basic and other research. The Nationd Indtitute of Science and
Technology Policy (NISTEP) has crested the “Science Map’® which provides an excellent

1 The Science Mapisavisua representation of research aress based on the top 1% of research papers It is created by
structuring reseerch areas through clustering based on co-citation relaionships and then building agravitational mode in



birdseye view of international scientific research endeavors, so MEXT will apply this in
preparing an overview of globd research trends. Here, too, it will be important, just asin preparing
the overview of research trends in Japan, to anayze developments such as poditive and negeative
turns of events in research activities and to develop undersanding of Japan’s involvement in the
internationd research trends.

o Sep2 Identify noteworthy research trends based on gathered input
Gathering of input from organizations and researchers with knowledge of the latest research
trends

Since the overview of research trends prepared in Step 1 is based on research papers, reports of
results, and other documentation, it is possible that it does not accurately represent devel opments
too recent to be documented. In addition, there may be Research Areas in which research trends
are not dways reflected in documentation.

To resolve this issue and gather information necessary for identifying noteworthy research
trends, the analysis resullts from Step 1 will be used as objective bases, and research on trends™ in
Strategic Proposals and science and technology conducted by the JST's Center for Research and
Development Strategy (CRDS) will be referenced, to collect input from organizations” and
researchers with knowledge of the latest research trends. More specificaly, MEXT will draw on
information from JST, which has connections to numerous researchers, and, using the andyss
results from Step 1 as objective bases, pose questions on research trends, such as those given
below, to gather information necessary for specifying noteworthy research trends based on
knowledge of most recent research trends.

Going forward, what will be noteworthy research trends among those indicated by the andysis

results?

Going forward, can innovative results be expected from the linking of research areas rdated to

the research trendsindicated by the andysis results?

I dentification of noteworthy research directions
Based on the results of input collected from organizations and researchers with knowledge of
the latest research trends, MEXT will develop aligt of noteworthy research trends. Afterward, it
will prepare an overview, consder noteworthy research trends based on the attention being

which correlations are reflected by using degrees of co-citation to represent repulsion and gravitetion. It should be noted that
whilethere are fieldsin which the announcement of research results takes place mainly in research papers, there are dso fields,
such as computing, software, and robotics, where greater weight is given to presentations at international symposia, tc., rather
than to research papers.

1 Examplesindude NISTEP s Science and Technology Foresight and Science and Technology Trends, CRDS' Panoramic
View Rreport, the JSPS Research Center for Science Systems s Gakujutsu Doko to ni kan suru Chosa Kenkyu Hokoku
(Survey Research Report on Academic Trends), the Science Council of Japan’s Report: Japanese Master Plan of Large
Research Projects, and reports of the survey of technology trendsin indudtry.

12 Examplesindude CRDS and the JSPS Research Center for Science Systems.



focused on individud research trends, development potentia, and other perspectives, and then
produce afind list.

o Step 3 Decide on draegic objectives in which both scientific vadue and socid and economic
vaue can be crested
Anticipation of possible socid and economic impacts

In setting objectives for advancing concept-oriented research, it is important to anticipate the
possible socid and economic impacts of pursuing research along noteworthy research trends.

MEXT, therefore, will atempt to anticipate the possible socid and economic impacts of
pursuing research dong noteworthy research trends by drawing on information from JST, which
has connections to researchers and indugtry figures, to hold workshops and other events for
researchers with involvement in noteworthy research trends; experts with knowledge of industry
ingde and outside Jgpan, and development of venture capital and other new markets, and experts
on public needs.

More specificdly, in workshops and other events, participants will first be asked to describe
society asthey expect it could develop 20 and 30 years in the future based the results that could be
achieved roughly 10 years in the future from pursuit of research dong the research trends being
focused on. Next, participants will be asked to anticipate the scade and breadth of possible socid
and economic impacts of pursuing research dong the research trends being focused on, given the
envisoned futures of society. And ladtly, participants will be asked to consider ways in which
research must be pursued aong the research trends being focused on to bring about the envisioned
futures of society™.

Determination of Strategic Objectives

MEXT will summarize the results of the workshops and other events, and prepare a Strategic
Objective proposd covering the research trends focused on, descriptions of the future society to be
obtained by pursuing the subject research, and directions for advancing the subject research.

Afterward, MEXT will prepare an overview, consdering matters such as the innovativeness of
the scientific knowledge that could be generated by pursuing research dong the research trends
focusad on, the scale and breadth of the possible socid and economic impacts, and the probability
of the envisioned future society being redlized, and then determine Strategic Objectives.

(Matters to Consider in Establishing Strategic Objectives)

o In establishing Strategic Objectives, it is necessary to consider that the leaders of concept-oriented
research are researchers, and to refer to past Strategic Objective scopes and set objectives that
maintain researcher motivation.

B3 |t is assumed that theimpacts of pursuing research will not alway's be positive: negativeimpacts are also anticipated.
Maximizing the pogitive impacts of pursuing research will naturally require measures to address negetive impacts.



o For example in establishing a Strategic Objectives, it is necessary to provide objectives that
appropriatey communicate policy intents to researchers but to aso bear in mind that basic research
entalls a high degree of uncertainty and avoid stymying research by presenting excessively narrow
objectives.

(2) Establishment of a Policy Management Cycle

o It is necessary to establish a policy management cycle (often referred to as a PDCA cycdle™) to bring
about even greater trangparency for the Strategic Objectives formulation process within the JST's
Strategic Basic Research Programs (CREST, PRESTO, ERATO and ACCEL for creating seeds of
new technologies) and enable ongoing improvement based on Strategic Objectives assessments. A
policy management cycle, therefore, will be established as described be ow.

(Policy Management Cycle (PDCA Cycle) Overview)

[Deliberation Committee, etc.] >
Guidelines for the Establishment of ‘ A
~ Strategic Obiectives - . 3
| Lo T evision o !
. Deﬁ}qe process for fom}ulat}ng Strateg}c 0b_|ect1v.es o establishment guidelines -
+ Clarify matters to consider in formulating Strategic Objectives )
- * Revise, as necessary, based on assessment results
Z
> . . . . [)IEXT]\ [Deliberation Committee, etc.] '\
Strategic Objective Formulation Strategic Objectives Assessment
-Formulate Strategic Objectives based on the Guidelines for the Establishment * Assessment of Guidelines for the Establishment of
of Strategic Objectives Strategic Objectives a
Z R U § . * Assessment of Strategic Objective formulation process|
Formulate annually, applying knowledge from NISTEP, CRDS, etc. Y, [ssessmem of the Do phase
- —
. . * D lly :
Research Area Establishment / IST] ) — J
Program Manager Appointment
+ JST will determine Research Areas based on Strategic Objectives
= - JST will appoint Research Supervisors to select research topics in the =
Research Areas
Done annually j [JST]
Research Area Assessment a
[Researcher] - Assessment of results in Research Areas
- Pursuit of Research Work in Research Areas ¢ Conduetod at Research An Jsion and
~ - Researchers selected in each Research Area pursue their work ondueteas ;:ﬁ:.c“‘n" el:a conclusionan =
\ Work performed on an ongoing basis -

o In the*Plan” phase of the policy management cycle, the Guidelines for the Establishment of Strategic
Objectiveswill be established to provide aformulation process for Strategic Objectives. Furthermore,

“ ThePDCA (Plan, Do, Check, Act) cycle was originally a management method used in various operationsin the
manufacturing and other indugtries. In thisreport, “PDCA cycdl€e’ refersto aschemein which the formulation of Strategic
Objectivesis repeatedly improved to become abetter process.
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MEXT will formulate Strategic Objectives based on these Guiddines for the Establishment of
Strategic Objectives.

o In the “Do” phase of the policy management cycle, JST will establish Research Areas under the
Strategic Objectives specified in accordance with the Guidelines for the Egtablishment of Strategic
Objectives, and gppoint Research Supervisors. Furthermore, research proposaswill be solicited from
university and other researchers, and timelimited research schemes (virtud research inditute)
crossng the boundaries of organizations and disciplines will be organized, and drategic basic
research pursued.

o In the “Check” phase of the policy management cycle, assessments of the formulated Strategic

Objectives dong the following dimensions will be performed.

<Assessment Dimensions>
At thetime of assessment, are the Guiddines for the Establishment of Strategic Objectives optimal
for formulating Strategic Objectives in which the creation of both scientific, and socid and
economic, vaue can be pursued equaly well? [ Assessment of Guideines for the Establishment of
Strategic Objectives]
Have the Strategic Objectives been formulated in accordance with the Guiddines for the
Egablishment of Strategic Objectives? [Assessment of the Strategic Objective formulation
process]
Given conditions with regard to the generation of results, are the Strategic Objectives and
Research Areas appropriate? [Assessment of the“Do” phase]

o In the “Act” phase of the policy management cycle, the Guiddines for the Establishment of Strategic
Objectiveswill be revised as necessary, based on the Strategic Objective assessment results.

(Necessary Arrangements)

o Given that use-inspired basic research embodies two sdes of the same coin — the quest to discover
fundamentd principles and the redization of gpplications— it is necessary to arrange a forum where
experts from academiaand industry can consider revisons of the Guidelines for the Establishment of
Strategic Objectives for concept-oriented research.

o In addition, since Strategic Objectives are formulated in each fisca year, a policy management cycle
in which assessments are performed each fiscd year and assessment results are reflected in revisons

5 |t is necessary to perform assessments that are consistent with the assessment system for National Research and

Deve opment Corporations, use of which followed implementation of the Act on Partid Revision of Generdl Rulesfor
Independent Adminigtrative Agency (Act no. 66 of 2014), to gpply the Research Areaassessments (assessment of research
progress from the perspective of contributions to Strategic Objectives and of research results and ripple effects) performed by
JST, and to avoid redundancy in performing assessments.
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of the Guiddines for the Establishment of Strategic Objectives will be established. Exercise of this
policy management cycle requiresthat a permanent forum be established for that purpose.

(3) Considerations for Implementing Concept-Oriented Research

o For science and technology to develop further and have significant social and economic impacts,
Research Supervisors, mentioned earlier, have an important role to play in encouraging the formation
of optimd research teams, given that concept-oriented research is performed as an extenson of
academic research based on theinternd motivations of individud researchers.

o Furthermore, as discussed earlier, the linking of basic research to the creation of socid and economic
vaue entails great uncertainty. In highly cited papers presenting research results, there are not afew
reports documenting cases in which even the research processes themsdves differed from initid
plans and consequently led to innovative research results not origindly anticipated — cases of
serendipity™. It is important, therefore, to recognize that serendipity plays a significant role in
concept-oriented research, aswell, and to congruct gpproachesthat dlow for it.

o It is important, furthermore, for systems to be such that they inspire researchers by including a
scheme for recognizing not only research results but dso the very effort that went into achieving
them, o that researchers can be motivated in undertaking their research.

o Concept-oriented research, in actudity, is not pursued in isolation but with reaionships and
exchanges with task-defined and other types of research. As such, there is a need for project
management that alows for overal optimization, bearing in mind reationships and exchanges with
other types of research.

o There is a need, for instance, for project management that is flexible enough to create opportunities
for researchers pursuing concept-oriented research to experience the concept of task-defined research
by engaging in exchanges with PMs leading task-defined research, and opportunities for the
generaion of more examples of gpplications of strategic basic research results through ties to policy
finance and the tax system. Also necessary is project management that consders the need for
facilitating the development of academic research in Japan by contributing to the generation of new
scientific knowledge amid the advancement of concept-oriented research.

o Given awareness of the issues discussed above, it isimportant to develop personnd who undersand

18 K nowledge Crestion Processin Science  Basic findings from the large-scale survey of researchersin Japan, National
Indtitute of Science and Technology Policy (NISTEP) Hitotsubashi University Indtitute of Innovetion Research (1IR) Joint
Research Team, November 2010.
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the ams of concept-oriented research, are capable of identifying researchers who can advance
concept-oriented research, and can provide appropriate, accurate advice. Furthermore, consideration
should be given to assembling measures for developing personnd with program management
capabilities and having them engage in exchanges with researchers leading concept-oriented
research.

4. Actions Going Forward

(Measures for Advancing JST’s Strategic Basic Research Programs (CREST, PRESTO, ERATO

and ACCEL for creating seeds of new technologies) in the Immediate Future)

o It is necessary to effectively and efficiently advance projects for the generation of scientific and
technologica innovation by applying the findings of this report to the utmost in JST’s Strategic Basic
Research Programs (CREST, PRESTO, ERATO and ACCEL for creating seeds of new technologies),
which are among the most prominent funding avenues for concept-oriented research.

(Advancement Measures for Fiscal Year 2014)
o Based on the Guidelines for the Establishment of Strategic Objectives established in this report, MEXT
should proceed to formulate Strategic Objectivesfor fiscal year 2015.

o However, because the current fiscal year is the initia fiscal year for determining Strategic Objectives
based on the Guiddines for the Establishment of Strategic Objectives, implementation of each step
provided in the guiddines must necessarily be undertaken on atrid basis. With regard to the FMDB, in
particular, it will be fully operationd in Fiscd Year 2015, so preparation of an overview of research
trendsin Japan, in Step 1, must be performed to the extent possible using approaches consistent with the
Guiddinesfor the Establishment of Strategic Objectives.

o In addition, concerning Strategic Objectives formulation, MEXT should provide the members of this
expert pand with gatus reports on the formulation process, as appropriate, report formulation results,
and request opinions on matters such as whether Strategic Objectives have been properly formulated
and whether there are any aspects of the Guiddines for the Establishment of Strategic Objectives
requiring improvement.

(Advancement Measures for Fiscal Year 2015)

o From the perspective of reliably implementing a policy management cycle, a forum for ongoing
condderation of relevant maitersis needed. Such aforum, therefore, should be created within MEXT's
Council for Science and Technology to consder matters concerning the management and assessment of
Strategic basic research, in order to establish an ongoing policy management cycle.
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o This forum will establish the Guidelines for the Establishment of Strategic Objectives anew, based on
the fiscal year 2015 Strategic Objective formulation process, and, given that the FMDB will become
fully operationd in fiscd year 2015, MEXT should formaly undertake the formulation of Strategic
Objectivesfor fiscd year 2016 based on the Guiddinesfor the Establishment of Strategic Objectives.

o In addition, after the Strategic Objectives for fiscal year 2016 have been formulated, the forum should
move forward with an evaluation of the Strategic Objectives formulation process.

(Other)

o It goes without saying that in implementing the contents of this report, MEXT and JST personnd must
have appropriae capabilities and qudifications, and it is necessary for MEXT and JST to continue to
improve the cagpabilities and qudifications of their personnd.

o At the same time, knowledge concerning, and the ability to formulate, Strategic Objectives is not limited

to MEXT personnd, and it is necessary to continuoudy improve measures for working with NISTER,
CRDS, and other public-sector thinktanks.
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Fourth meeting of the Expert Panel on the Envisoned State of Strategic
Basic Research
Summary of the committee report (Discussion of provisond report
outline)
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