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Introduction

Large Scientific Research Projects (hereinafter referred to as the “Large Projects”)
yielded results that have taken the lead in scientific research worldwide, by aggregating
cutting-edge technology and knowledge to tackle research issues that had yet to be
explored by anyone and bringing about dramatic development of those fields. Such
projects will continue to necessitate strategic, systematic promotion through a long-term
outlook, while garnering the support and understanding of the general public and society
overall.

Regarding these things, the “5th Science and Technology Basic Plan” (Cabinet decision
on January 2016) indicated the necessity of striving to strategically and systematically
promote the Large Projects, which will contribute to building a nationwide joint
usage/research system in Japan with the aim of strengthening the fundamental abilities of
science and technology innovation. In addition, “Aiming to strengthen fundamental science
abilities — Overcoming three crises and turning science into culture” (Task Force on
Strengthening Fundamental Scientific Abilities, the Ministry of Education, Culture, Sports,
Science and Technology, April 2017) indicated the necessity of promoting the Large
Projects with the aim of building an appealing research environment, and thereby
aggregating cutting-edge technology and knowledge to tackle research issues that had yet
to be explored by anyone, and striving to yield groundbreaking results that have taken the
lead in scientific research worldwide. Such things clearly show the necessity of such
projects.

On the other hand, the Large Projects require large amounts of expenses, and it is
particularly important to promote them after conducting sufficient matching between the
national science policies and projects in the scientist community based on scientific
objectives and thorough preparations.

Based on such a viewpoint and in light of the “Master Plan 2017” (February 2017)
formulated by the Science Council of Japan, the Working Group on Large Scientific
Projects (hereinafter referred to as the “Working Group”) formulated a “Roadmap™ as a

* The Working Group has formulated and publicly announced three “Roadmaps” thus far. In October 2010, it formulated
and publicly announced a Roadmap based on the “Master Plan” (March 2010) formulated by the Science Council of
Japan. Based on the fact that the Science Council of Japan made minor revisions to the Master Plan (September 2011),
the Working Group formulated and publicly announced the “Roadmap 2012” in May 2012. In addition, in August 2014, it
formulated and publicly announced the “Roadmap 2014,” based on the “Master Plan 2014” (February 2014) formulated

by the Science Council of Japan.



fundamental concept for promoting the Large Projects, from the perspective of clarifying
priorities for promoting the Large Projects.

Based on the Roadmap, etc., the government has been working to promote the Large
Projects, and we continue to expect that the government will make the utmost efforts to
secure the required budgets. At the same time, we will ask the scientists communities to
organize the evaluation results and tasks indicated in the Roadmap and make efforts so
that follow-up results for previous Roadmaps will contribute to lively discussions and
information transmission aimed at promotion of scientific research, as well as individual
Large Projects.

1. Large Scientific Research Projects

(1) The Significance of Promoting the Large Projects

o The aforementioned 5th Science and Technology Basic Plan pointed out that there is
a delay in building an international research network, there is slow progress in
preparing an environment in which young researchers can sufficiently utilize their
abilities, and therefore the fundamental abilities of Japan’s science and technology
innovation are weakening. In addition, it is necessary to strengthen the knowledge
base for such tasks, and it is expected that promotion of the Large Projects will play a
role in building an appealing research environment that is open to the world.

o Amid this environment, Japan is promoting the Large Projects such as “Search for
new physics by making more advanced B Factory accelerators,” “Research for joint
use of Subaru Telescope,” “Promotion of neutrino research through
‘Super-Kamiokande’,” and “Demonstration of steady-state ultrahigh-performance
plasmas.” Such projects have yielded groundbreaking results that have taken the lead
in scientific research worldwide, by aggregating cutting-edge technology and
knowledge to tackle research issues that had yet to be explored by anyone and
bringing about dramatic development of those fields. And further, such projects have
expanded places for cutting-edge research in a broad scientist community that is
centered on universities, and played a definitive role in development of Japan’s
scientific research.

In addition, the Kobayashi-Maskawa Theory, which explains the breaking of CP
symmetry, was proven by B Factory experiments, and neutrino vibration, which proves
that neutrinos have mass, was discovered in Super-Kamiokande, and these things led
to the two men being awarded the Nobel Prize in physics. This shows that the



promotion of the Large Projects has an extremely important significance for Japan, in
terms of attracting outstanding researchers from throughout the world by presenting
Japan’s scientific research to the world, increasing interest in science among the
public, particularly children who will lead the next generation, providing the public with
dreams, hope, and self-confidence, and contributing to cultivating human resources in
the relevant fields through research.

o Promotion of the Large Projects is an extremely effective initiative in order to strive to
aggregate knowledge of researchers that goes beyond organizational frameworks and
strengthen the joint usage/research system, which is an effective system that
contributes to the development of Japan’s scientific research. In that sense as well,
formulating the Roadmap and thereby adding database-type and network-type
large-scale research to the concept of the Large Projects, which conventionally
emphasized building large facilities, and proceeding in a direction that covers a broad
range of scientific fields, is an important development.

o On the other hand, because large investment amounts are required for the Large
Projects, smooth promotion has been difficult in the austere financial situation of
recent years. This is the same in other advanced nations throughout the world, and as
a result of international cooperation the direction of promoting the Large Projects that
have significance for human history is being strengthened. Amid such circumstances,
it can be said that in various fields of fundamental science, which are Japan’s
strongpoints, paying sufficient attention to international competition and international
cooperation while also promoting such Large Projects is essential from the
perspectives of Japan’s sustainable development and contributing to the world. For
that reason, from now on, it will be necessary for Japan to clearly position as the basis
of the nation’s science policies the stable and continuous investment of fixed
resources into the Large Projects, while obtaining support from all segments of society
and the public.

(2) Fundamental Outlook about Large Projects

(1 Fundamental attributes

o Up to now, the Large Projects have generally been considered to have fundamental
attributes listed below, and they have been promoted as important tasks for scientific
policies. It will be necessary to maintain this outlook from now on as well.

- Projects that are carefully conceptualized and prepared for through independent
evaluation based on intellectual curiosity and inquiring minds of researchers, and
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through formation of agreement within the scientist community, with the objective of
aiming for the pursuit of truth to contribute to the development of humanity

- Projects that are expected to produce groundbreaking results and that have taken

the lead in scientific research worldwide, by aggregating cutting-edge technology
and knowledge to tackle research issues that had yet to be explored by anyone

- Projects that can support research and education at universities from a broad

position and strengthen the foundation of science, while also increasing the public’'s
interest in science, allowing Japan to exhibit leadership amid international
competition and cooperation, and contributing to the world

- Nationwide projects in which multiple research facilities form an organic network,

many researchers participate under a clear promotion system, and all of the
participants take on the challenges of large themes

In light of the Science Council of Japan’s Master Plan 2017, for the Large Projects
that are handled under the Roadmap in Classification | [new application projects and
projects stated in the Master Plan 2014 Classification 1] of large scientific research
projects [large facility projects or large-scale research projects that have long-term
(5 to 10 years or longer) implementation periods and budget sizes that exceed
billions of yen, and that are based on scientific vision and systems], things that are
considered “important large research projects” serve as the foundation, and projects
that are subject to hearings for important large research projects are also handled
as things that are subject to selection. For things such as the scope of subject
projects from now on, it is desirable to keep in mind the fundamental attributes of the
Large Projects, while also considering as necessary in accordance with the
circumstances.

@ Implementing institutes

o

o

In order to continue to contribute to the strengthening of the foundation for Japan’s

scientific research as a whole, it is appropriate for the Large Projects to be promoted
by a joint usage/research system, and from such a perspective it is conceivable that
interuniversity research institutes and joint usage/research center will become the
main implementing institutes. It is also necessary for such institutes, etc. to broadly
and actively support the promotion of the Large Projects while also fulfilling their
responsibilities, through things such as bearing coordination functions aimed at
consensus-building in scientist communities in each field.

Meanwhile, even among the Large Projects carried out based on top-down

decision-making with administrative agencies such as the National Research and



Development Agency as the implementing institution, for example, if consideration is
given to the scientific attributes of the relevant projects and the expected results, some
of them will be difficult to promote smoothly unless many researchers participate
actively. Accordingly, for such projects as well, it is desirable to organize the bottom-up
intentions of the scientist communities and position the projects as the Large Projects.

Under the Roadmap, in order to make it possible to organize outstanding Large
Projects that will contribute to Japan’s scientific research and then obtain broad
cooperation and coordination at various stages, it is expected that there will be active
consideration in the Council for Science and Technology’s other subcommittees, as a
reference for consideration by the Working Group.

(3) About the Roadmap

@ Significance of formulating the Roadmap

o

o

For the Large Projects, it is necessary to take measures for large amounts of
expenses over long periods, and it is necessary to keep in mind the overall
circumstances of domestic and foreign scientific research, as well as things such as
the current situation of and future prospects for public and government spending for
scientific research, and conduct promotion strategically and systematically with a
long-term outlook, while obtaining a lot of support of society and general public. In light
of this, the Working Group is formulating and publicly disclosing the Roadmap.

The Science Council of Japan’s Master Plan 2017, which will serve as a base for the
Roadmap, emphasized scientific judgment in its formulation, and states that, “in
addition to including large research projects that are required by each scientific field, it
is aimed at giving certain policies for the ways that Japan’s large research projects
should be, and is not directly involved in things such as budget allocation for resource
allocation organizations.” Meanwhile, although the Working Group’s Roadmap does
not guarantee budget measures, as a document that should be sufficiently considered
for promotion of related policies, from the perspective of clarifying priority for
promotion of the Large Projects, it summarizes the Working Group’s evaluation results,
main outstanding points, and tasks and points to keep in mind in large scientific
research projects of the Master Plan 2017 that have been recognized as particularly
having certain priority.

The roles of the Roadmap are as follows:
By formulating a roadmap, it becomes possible to make strategic and systematic



policy decisions based on thorough scientific evaluation.

It becomes possible to promote projects while obtaining the support of society and

the general public.

It becomes possible to promptly and appropriately handle international competition

and cooperation.

* It becomes possible to provide the opportunity for scientist communities to voluntarily
consider, from broad perspectives, future objectives and required conditions for the
accomplishment of such objectives.

- It becomes possible to promote interaction between different scientist communities
and promote cross-sectoral efforts for complicated scientific challenges.

* By having the opinions of scientist communities organized in advance in the form of
the Roadmap, the following things become possible:

1) Even for projects that follow top-down decision-making, it becomes easy to
reflect bottom-up opinions in some ways.

2) Even when new support scheme for the Large Projects are created through
supplementary budget, etc., it becomes possible for scientist communities to
promptly and effectively utilize it.

3) For government agencies related to research and development other than the
Ministry of Education, Culture, Sports, Science and Technology (MEXT), it
becomes easy to ascertain the trends and specific needs of each field.

4) Depending on the scientific field, in circumstances in which international
cooperation is essential due to the increased scale of research, the Roadmap
contributes to promotion of international cooperation, as something that indicates
the outlook about promotion of the Large Projects in Japan.

o In Europe and the United States, promotion plans (roadmaps) for the Large Projects
are being formulated and promoted by things such as Europe’s “European Strategy
Forum on Research Infrastructure (ESFRI),” the UK’s “Research Council,” and the
United States’ “Department of Energy (DOE).” For the Large Projects, such
Roadmaps are being utilized to promote the clarification of the division of roles with
overseas research institutes and researchers and the building of a
cooperation/collaboration system. From now on it will be necessary to further utilize
the Roadmaps and promote the Large Projects with even greater awareness of
international cooperation and coordination.

@ Effects of formulating the Roadmap - Follow up -

o For deliberation about new Roadmap formulation, it is important to confirm the
progress of projects that have been positioned in Roadmaps thus far, and for that



reason a follow-up investigation was conducted for 61 projects that were posted in
previous Roadmaps. The following is a summary of that investigation.
(For an overview of the investigation results, please refer to the reference materials.)

- Of the 61 projects, there were 16 projects that secured financial resources (of those,
7 projects were started overall and 9 projects were partially started), 19 projects that
did not secure financial resources, and 26 other projects (revision, abandonment,
etc.). Of the 54 projects that were not started overall, 35 projects were re-applied for
the Master Plan 2017.

* In addition, for the 11 projects that were posted in the most recent Roadmap 2014, of
the 7 projects that were given an overall evaluation of “a@” for the three perspectives
of “urgency,” “strategic value,” and “understanding/support of the general public and
society,” three projects secured financial resources through things such as national
university corporation operating expenses subsidies, and therefore it is conceivable
that evaluation at the time of Roadmap formulation is playing an important role in
budget creation.

- In particular, for the Large Projects, since fiscal 2015 the Science Information
Network (SINET) has been promoted as part of a “project to promote large scientific
frontiers,” which aims for strategic and systematic promotion based on the
Roadmaps.

o As stated above, it can be said that the execution of the projects that are stated in the
Roadmaps is making steady progress. While expecting the further development in the
future, it will be necessary to conduct regular follow-ups in order to continue to
ascertain the circumstances for the projects for which progress was checked through
this investigation.

o From now on we would like to have expectations that lively debates will continue to be
conducted in the scientist community concerning promotion and drafting of the Large
Projects, and that through such debates there will be contributions to promotion of
advanced and wide-ranging scientific research, including creation of new academic
fields and ripple effects to different fields.

(4) Direction for Improving Promotion Policies for Large Scientific Research Projects

o Based on the state of promotion of the Large Projects thus far, in March 2017 the
Working Group summarized, as “the direction for improving promotion policies for
large scientific research projects” (hereinafter referred to as the “Direction for
Improvements”), the direction for striving to make further improvements for the
mechanisms for their implementation and evaluation. The Direction for Improvements



is organized mainly as stated below for the two matters of “(1) Roadmap formulation”
and “(2) Management of the project to promote large scientific frontiers.”

@ Roadmap formulation

- For projects that are subject to Roadmap selection, using the important large
research projects of the Master Plan as a foundation, and also adding projects that
are subject to hearings to subject to selection

- For perspectives for evaluation, creating detailed content related to “implementing
institute of the project” and “legitimacy of the project”

* For evaluation procedures, adding document screening, adding standards related to
the number of cases that are subject to hearings, and adding the possibility of
excluding the important large research projects of the Master Plan from subject to
hearings

@ Management of projects to promote large scientific frontiers

- Clarifying that the support period under this work for the Large Projects will be up to
the final fiscal year of the relevant annual plan (even if there is a successor plan,
creating a requirement that it be posted separately in the Roadmap and receive
advance evaluation in relation to this work)

- For the period of the annual plan, in principle making it ten years for large facility
projects, and adding that it will be possible to add an initial operation period that
also takes into consideration the number of operation years after facilities have
been prepared

- For advance evaluations, creating detailed perspectives for evaluations

- For evaluation of progress, adding implementation of on-site inspections and
hearings, and adding specific examples of times when evaluations should be
conducted

- For end-of-period evaluations, clarifying their purpose (achieving accountability to
society and the general public) and the method of implementation

o In addition, for summarization of the Direction for Improvements, in February 2017 we
solicited opinions from the public (public comments), and we are using them as
references for this summary and for consideration by the Working Group from now on.

(For details of the Direction for Improvements and an overview of the public comments,

please refer to the reference materials.)

2. Formulation of the Roadmap

(1) The Science Council of Japan’s Master Plan 2017




o

In February 2017, the Science Council of Japan formulated the Master Plan 2017,
which resulted from observing science as a whole, creating systems, and making 182
projects in the 24 fields that are necessary for each scientific field (including integrated
fields that are related to two or more fields). The Master Plan 2017 placed importance
on involvement by scientist communities, a method of soliciting proposals from
committees in each field was adopted, and from among the proposed projects the
important large research projects that should be implemented particularly promptly
were formulated.

The Master Plan 2017 was created from 166 new large scientific research projects
(Classification 1) and 16 large scientific research projects that are currently being
implemented (Classification Il). Of these, Classification | includes the 28 important
large research projects stated above.

(2) Deliberation by the Working Group

@ Policies for Roadmap formulation

o

Based on this new formulation of the Master Plan 2017 by the Science Council of
Japan, the Working Group conducted deliberation about formulation of a new
Roadmap, and of the 166 projects that were stated in Classification | of the Master
Plan 2017, it conducted document screening and hearings, as subject to selection, for
important large research projects and projects that are subject to hearings for
important large research projects, and positioned in this Roadmap projects that
obtained a certain level of evaluation or higher.

@ Deliberation for each research project

o

o

Based on the aforementioned policies, the Working Group initially made the
important large research projects of the Master Plan 2017 the foundation, made the
65 projects that are subject to hearings for important large research projects the
subject to selection (of those, two cases declined to be posted in the Roadmap), and
for the projects that wanted to be posted in the Roadmap it conducted document
screening and deliberation, and decided on a total of 20 projects (19 from important
large research projects and 1 from projects other than important large research
projects) to be subject to hearings.

Hearings was conducted over three days by seeking participation of proponents of



the 20 projects in the Working Group, and the Working Group subsequently conducted
deliberation.

o The main outline of consideration is as follows:
- The viewpoints for evaluation were based on the Direction for Improvements.

In other words, evaluation was conducted from the following two aspects.

1) As fundamental requirements that should be fulfilled for promoting projects: @
agreement within the scientist community, @ implementing institute of the
project, @ system for joint use, and @ legitimacy of the project

2) As viewpoints for clarifying priority for project promotion: & urgency, ®

strategic value, and @ understanding/support of the general public and society

- For each of the evaluation matters above, each member conducted evaluation in
three stages based on screened documents or hearings for each research project,
and outstanding points and tasks, etc. were organized.

- However, members that are interested parties in the relevant project and that
declared that, although they were not directly interested parties, they are in a
similar situation, did not express opinions related to evaluations for document
screening or hearings, and also did not participate in evaluation.

- Based on the above, the 20 projects were organized as follows.

1) Classification into “a,” “b,” or “c,” based on evaluations for the above viewpoints
D~ @, which are considered fundamental requirements centered on the
scientific viewpoints that must be fulfilled to promote the projects.

2) Classification into “a,” “b,” or “c,” based on evaluations for the above viewpoints
®~ @, which clarify priority for project promotion.

From among the projects that respectively obtained certain levels of evaluation for
items 1) and 2) above, matters that require more detailed confirmation under the
Direction for Improvements, such as the system for taking responsibility for project
promotion, the state of decisions for organizational intentions, the legitimacy of
budget and manpower planning, the state of preparations for research and facilities,
and international superiority that results from implementation at an early stage,
were evaluated more rigorously and carefully considered from a comprehensive
viewpoint that includes things such as the characteristics of the field, and then 7
projects that could be recognized as having particularly high levels of urgency and
strategic value in order to start and materialize projects were carefully selected and
a decision was made to state them in the Roadmap. We expect that these 7
projects will be realized.

- These projects have fundamental attributes as the Large Projects, and there are
additional points such as that the implementing institutes, basic designs related to

- 10 -



facilities, and agreement within the scientist community are clear, and sufficient
consideration has been given to construction expenses, etc., and therefore they
were positioned in the Roadmap.

- For all of the 20 projects, the evaluation results of items 1) and 2) above, outstanding
points, and tasks and points to keep in mind were organized.

- Those evaluation results were notified to proponents of the projects. (At the time of
document screening, whether or not the project is subject to hearings, and
outstanding points and tasks and points to keep in mind were organized, and
notification was made.)

o It has been decided that the Science Council of Japan’s Master Plan will continue to be
regularly revised in the future, and this Roadmap will also appropriately respond to
such revision and be regularly revised, and we will strive for organic and proactive
collaboration among the scientist community, science, and the government.

3. Aiming for promotion of the Large Projects|

(1) Initiatives for Proactive Transmission of Information to Society and the General Public

o Obtaining the support of all segments of society and the general public is wholly
reasonable because the research is promoted using the nation’s limited financial
resources. Furthermore, in order to reliably promote the Large Projects, which require
large amounts of investment, it is now more important than ever to proceed by
conducting consideration together with society and the general public. From now on,
we expect that the implementing institutes of each research project will share with
society and the general public the importance and appeal of projects, and conduct
proactive and strategic initiatives such as transmitting information, in order to
appropriately promote the Large Projects. For formulation of this Roadmap, from the
evaluation viewpoint of “understanding/support of the general public and society,” the
initiatives of each implementing institute were proactively evaluated, but from now on
even more proactive evaluations may be conducted.

(2) Strengthening of Communication with Society and the General Public

@ Clear and easy-to-understand dissemination of objectives and content
o The Large Projects aggregate cutting-edge technology and knowledge to tackle

research issues that have yet to be explored by anyone and require highly expertise
knowledge. It is necessary to communicate their objectives and content clearly and in
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an easy-to-understand way, so that members of the general public, from children to the
elderly, will share dreams for the realization of such projects. For that reason as well,
for each Large Project it is essential to set up and operate an appealing website that
always transmits the progress and results of projects to society and the general public
as well as researchers, in an easy-to-understand way.

o From this perspective, formulation and public announcement of the Roadmap itself is
an important step in order to disclose to the general public the large direction of
Japan’s cutting-edge science and inspire public interest in it, and it is necessary to
promote further communication about the Roadmap.

@ Interactive communication between the Large Projects and society/the general public

o The following are examples of some characteristics found in fundamental science.

- In order to obtain new knowledge in fundamental science, extremely long-term

research is necessary.

- Investment in fundamental science has a meaning of international contribution to
humanity’s shared “knowledge” base.

- Although fundamental science itself does not aim for direct application, it has played
a major role in opening new paths for humanity by obtaining new and deep
understanding about nature.

o In order to steadily promote the Large Projects, it is important to clearly indicate the
aforementioned characteristics of fundamental science, broadly communicate the
fundamental significance of investing in fundamental science as well as the
significance of projects, have sufficient discussions with society and the general public,
and increase the sharing of awareness by researchers and society. In light of the fact
that promotion of the Large Projects has a function of cultivating diverse human
resources in science, it is also important to sufficiently aware of the fact that the state
of that information transmission will lead to cultivation of future human resources.
Because the Large Projects handle cutting-edge themes and have the possibility of
stimulating broad public interest and intellectual curiosity, including researchers in
other fields, the viewpoints of transmitting interesting information to researchers and
faculty members in near fields and to university students and of cultivating a broad
related scientist community are also important.

o For the above reasons, it is conceivable to promote efforts such as the following

examples.
- Researchers themselves communicating in an easy-to-understand way, the content

- 12 -



and results of projects and the appeal of science, by using various opportunities
such as giving lectures at schools or public lectures

- Using the Internet, etc. to communicate not only the progress and results of projects,
but also small details about activities, such as the state of facility’s construction
stages or reflections when results were not achieved, and striving to sufficiently
receive opinions from the general public and society

- Institutes implementing projects work to improve support system, such as assigning
full-time faculty members with expert knowledge about interactive communication,
science communicators, and administrative staff members or creating specialized
departments, etc.

- Encouraging researchers, etc. to proactively conduct communication activities and
giving consideration so that their activities will lead to evaluation of individual
researchers

» Providing chances for researchers to have dialogues with the general public during
opportunities such as open houses, etc. held by institutes implementing projects

- Giving consideration to building a mutual trust relationship by putting in place a
system to effectively provide information, etc. required by the media, and
appealingly transmitting information through collaboration with journalism

@ Implementation of public comments

o In the same way as for past Roadmap formulation, for this Roadmap formulation we
solicited opinions from the public (public comments), and many people actively
provided their valuable opinions, which were excellent for reference. We are grateful
for the cooperation of so many people. For formulation of the Master Plan and the
Roadmap from now on, it is necessary to appropriately reflect such opinions.

(For an overview of the results of solicitation, please refer to the reference materials.)

(3) Aiming for Promotion of the Large Projects

o A major premise for conducting the Large Projects is that research activities
themselves will be conducted appropriately. Particularly for the Large Projects, which
handle large amounts of expenses and many people, it is wholly reasonable to
cultivate a high level of research ethics in related individual researchers, groups, and
research institutes, to promote fair research activities, and to make sufficient efforts to
ensure safety for research, in order to receive support from society and the general
public.

o In order to obtain new knowledge in fundamental science, extremely long-term
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research is required, and it is expected that the national government will take a
long-term perspective based on the Roadmap and, with the aim of steadily promoting
the Large Projects, make maximum efforts to secure stable and continuous budgets
for outstanding research projects that will lead the world’s scientific research.

In fiscal 2012 a “project to promote large scientific frontiers” was established, and for
subsequent promotion of the Large Projects a policy of basing it on the Roadmap, etc.
was clearly set forth. In the first place, it is expected that budgets related to the Large
Projects are financed not only by the project to promote large scientific frontiers, but
also by diverse projects such as Grants-in-Aid for Scientific Research and National
Research and Development Agency operating expenses subsidies, and it is
necessary for the national government to utilize various means to strategically and
systematically promote the Large Projects.

In addition, when promoting new Large Projects that are in line with the Roadmap
under the project to promote large scientific frontiers, it is necessary to sufficiently
reflect the opinions of the general public and related parties, based on the Direction for
Improvements, and also to ensure objectivity and transparency based on viewpoints of
experts of the Working Group, etc., conduct follow-ups on the state of handling the
tasks and points to keep in mind indicated in the Roadmap, and then again conduct
advance evaluations.

At that time, for Large Projects that will be conducted over a long period, it is
necessary to appropriately evaluate progress based on the Direction for
Improvements and set a time limit for the Large Projects (in principle, up to 10 years;
provided, however, that for the purpose of evaluation related to scientific results, large
facility projects can add an initial operation period after facility preparation), conduct
end-of-period evaluation at the stage when the time limit has arrived, and once again
clarify the positioning of subsequent projects based on that evaluation.

In particular, it is necessary to make the period of support under the project to
promote large scientific frontiers up to the final fiscal year of the annual plan for each
project, and even if there is a successor plan, to post it separately in the Roadmap and
conduct advance evaluation for implementation.

For the Large Projects that are currently underway, it is important to set appropriate
times for each project, conduct objective and highly transparent evaluations by experts,
including evaluation of project operation, and give appropriate advice. It is necessary
to stick to policy of selection and concentration of resources, by recommending
improvements and setting policies for cancellation for projects that, as a result of
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evaluations, are not expected to achieve their objectives.

In addition, with the aim of making such evaluation results stricter, we are striving for
further refinement of each evaluation viewpoint, and improvement of evaluation
methods through implementation of on-site investigations and hearings by members of
the Working Group and cooperation by external experts serving as advisers. Because
visiting research sites will particularly lead to understanding of the tasks and the
motivation of researchers, including young researchers, and to evaluations that better
conform to the actual situation, it is necessary to further promote such initiatives.

o For promotion of the Large Projects, it is necessary to strive for reduction of
maintenance and management expenses by utilizing existing facilities and equipment
and introducing new technologies and, depending on attributes and content of the
project, it is also necessary for implementing institutes to continuously make further
self-help efforts aimed at stable and continuous project promotion, such as promoting
international cooperation that includes sharing expenses, and receiving support from
third parties, including collaboration with the industrial sector.

(4) Aiming for Future Roadmap Formulation

o In order for Japan to strategically and systematically promote the Large Projects, on
the premise of sufficient discussion by scientist communities in each field, it is
essential to conduct objective evaluation for the Large Projects in all scientific fields.
From such perspectives, in Europe and the United States several promotion projects
(Roadmaps) for the Large Projects have already been formulated, and in Japan as
well large scientific master plans have been formulated since 2010, mainly by the
Science Council of Japan. The Roadmaps that were formulated as a result made
strategic and systematic initiatives possible in scientific fields. This mechanism will be
fundamentally maintained from now on as well and, as with this addition of projects
other than important large research projects for the Master Plan to subject for
selection as a result of the Direction for Improvements, further development is crucial.

o Based on the characteristics of scientific research that is based on independence and
emergence, and in light of the Science Council of Japan’s Master Plan, which was
selected by focusing on scientific aspects that were proposed through efforts by the
broad scientist community, the Working Group is formulating a Roadmap that has
added the priority for promotion, and is aiming to making the Large Projects possible
through those results and efforts from various aspects. In this scheme, collaboration
with the Science Council of Japan and the Council for Science and Technology are
functioning effectively, and the fact that many of the projects posted in previous
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Roadmaps have been moved to some form of implementation is as stated in the
previously discussed follow-up results for past Roadmaps.

Specifically, as viewpoints that are fundamental requirements that should be fulfilled
for promotion of projects, the Working Group set the following four things: O
agreement within the scientists community, @ implementing institute of the project,
® system for joint use, and @ legitimacy of the project. In addition, as viewpoints for
clarifying the priority for promotion of the Large Projects, it set the following three
things: ® urgency, ® strategic value, and ) understanding/ support of the general
public and society, and it conducted deliberation about formulation of this Roadmap in
the same way as past Roadmaps. We expect that those results will be shared by the
Science Council of Japan and the broad scientist community, attention will be paid to
the results of follow-ups for the projects posted in this Roadmap and to formulation of
a more advanced Roadmap for the next period, and that Japan’s Large Projects will be
effectively promoted.

It is hoped that the scientist community will continue to draft outstanding Large
Projects that are truly necessary for the development of Japan’s scientific research
and science and technology, that those projects will be reflected in the Master Plan to
further enhance the mechanism for effective utilization in policy judgments.

In addition, based on these things, parties related to science and technology, such as
the Science Council of Japan, which formulates the Master Plan, the Council for
Science and Technology, which formulates the Roadmap, and related government
agencies, conducted even deeper and broader promotion of mutual information
exchanges and collaboration about the ways of promoting the Large Projects, the
Master Plan, and the Roadmap, and we expect that, through clear and effective
functioning of the cycle of drafting, implementing, evaluating, and improving, stratified
and strategic promotion of the Large Projects can be aimed for in Japan, and that this
will result in expansion of an appealing research environment that is open to the world,
and in strengthening of Japan’s knowledge base.
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Appended table “Roadmap” of the Fundamental Concepts for Promoting Large Scientific Research Projects

Organized according to the thinking explained below, based on the Science Council of Japan's Master Plan and the Working Group's evaluation results.
1. “Fields,” ”

* About category
“Large facility projects” have the purpose of carving out cutting—edge research, and they are large research projects in which things such as interuniversity joint research
institutes serve as the main institutes for building, maintaining, and operating large facilities and their incidental equipment and facilities, based on the agreement of the
scientist community.
“Large research projects” are large research projects that create new knowledge through development of large—scale systematic research, such as many researchers
forming an organization over a long period and promoting observation and research for important tasks for which researchers in the field reached a consensus and
acknowledged, or a large—scale data collection organization or database being built and its effective use being promoted.

category*,” “project names,” “project summary,” “implementing institutes,” “financial requirement,” and “project duration”: quoted from the Master Plan 2017.

Projects and their order are based on the Master Plan 2017.
2. "Project duration" . - - -Term for building and initial investment, [ = = *Term for running and operation

3. Thinking concerning “evaluations”

As fundamental requirements that should be fulfilled for promoting projects, “() agreement within the scientist community,” “@) implementing institutes of the project,” “@)
system for joint use,” and “@ legitimacy of the project” were set, and as viewpoints to clarify priority for project promotion, “®) urgency,” “®) strategic value,” and “@)
understanding/support of the general public and society” were set, evaluation was conducted in three stages (©, O, or A) for each perspective for each research project,
classification was made based on the policies below. Final decisions on evaluations were made through consultation about the legitimacy of those results.

[Main specific perspectives for each viewpoint]
(D Agreement within the scientist community ® Urgency
*Whether the state of consensus—building in the scientist community is clear *The importance of implementation at an early stage, and what the merits and favorable positions that
@ Implementing institutes of the project Japan can obtain through international competition and cooperation are
*Whether a promotion system by the implementing institute for this project is clear *What kinds of effects on Japan there are concerns about if implementation is delayed
«If many organizations will participate, whether a responsibility system and division of roles are clear ® Strategic value
® System for joint use *Whether global top—level results will be achieved in the relevant field and Japan’s strengths will be
*Whether a system for implementing joint use and joint research has been established; Whether a broad  further enhanced
range of university researchers can participate - Consideration of things such as ripple effects on other fields
@ Legitimacy of the project *Whether it will lead to international contributions and international mental circulation
*Whether the project’s preparation schedule and implementation schedule are clear *Whether it will lead to Japan's growth and development in the future
Whether they are schedules that can be implemented = Consideration of what Japan will lose if the project is not implemented
*Whether building expenses and operation expenses are appropriate; Whether sufficient consideration has (@) Understanding/support from the general public and society
been conducted *Whether it is possible to make explanations to society and the general public with persuasiveness about
*Whether budget plans and manpower planning are appropriate; Whether sufficient consideration has been the project’s significance and necessity
conducted *Whether it is possible to gain support from society and the general public concerning investment of huge
*Whether the state of preparation for the project (preparatory research, technical development, and amounts of national expenses over a long period
system preparation) is being reliably conducted *Whether a relationship of trust has been built with the local society
*Whether the operation plan for after construction ends has been sufficiently considered
= Consideration of ripple effects and future prospects for the community after the project ends

[Evaluation 1]

Classification into “a,” “b,” and “¢” as stated below, based on the percentage of “A” in the total percentage (%) of evaluation results based on viewpoints D~@), which
are fundamental requirements that should be fulfilled for promotion of projects.

*Less than 20%: “a” +20% or more but less than 40%: “b” *40% or more: “c”

* If the percentage of “@” (%) for evaluation results is 30% or more, it will be possible to make the evaluation results one level higher (“¢” — “b” or “b” — “a”), based on
consultations.

* If the percentage of “A” (%) for evaluation results is close to (within =5%) the percentage that is the standard for the individudal classification, confirmation will be
made of whether the classification of “a,” “b,” or “¢” is appropriate.

woo

[Evaluation @]

Creation of points for the total percentage (%) for evaluation results based on viewpoints &~ (@), which clarify the priority for project promotion, and then classification,
from highest points to lowest points, of “a” for the top 1/4, “b” for the middle 1/2, and “c” for the lowest 1/4

* If the result of creating points based on the percentage (%) for the relevant score is close to (within =10 points) the points that are the standard for the individual
classification, confirmation will be made of whether the classification “a,” “b,” or “c¢” is appropriate.
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Higgs boson and
other particles.

neutrino oscillation
experiments using a large and
advanced

detector”
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T‘ y e name Project overview institute (JPY 100 duration trl]o tr'lo etc. in mind, etc. Notes
d g mi | | ions) D@
ps 2016{2017{2018|2019{2020{2021{2022(2023(2024| 2025| 2026{2027{ 2028 2029{ 2030
L |Establish |Preparing a The University of [Total amount 2016: @® This is a plan that @® It is necessary to further (@ Based on the
a |ment of “genomic medicine [Tokyo (Medical 193 Preparatio investigates genome factors for|clarify strategies aimed at Health and Medical
r |strategic |research core,” Genomics Research [next-generation|n of a multifactorial diseases, etc., [building a system for joint use |Strategies (Cabinet
Y g [center investigating the |[Initiative), sequencers 20, |large- and its social significance is [throughout Japan (a network) decision on July
! e |[for pathogenic National Institute[computers 50, |scale high. and a mechanism for obtaining |2014), etc.
! elucidati |mechanisms of many |of Genetics, operation genome @ System preparation is continuous cooperation from related ministries
n r |ng diseases, such as |National Center expenses 123 analysis proceeding, through medical institutions throughout |and related
! e |molecular |hereditary for Child Health core establishment of Medical Japan. organizations are
¢ s |bases of |diseases, and Development, 2017: _ Genomics Research Initiative at|@ Further consideration is col laborating and
a e |human multifactorial Yokohama City Large- the implementing institute and |necessary in order to proceed |promoting
I a |diseases |diseases, and University, scale producing results over a three-|as a large research project, initiatives for the
r |based on ([cancer, through National Center genome 2016/2017 2022 b|a year period. because of the fact that the purpose of bringing
m ¢ |big data [large-scale genome |for Global Health analysis, @® In relationships with other [concreteness of huge amounts of |about genomic
e h |of analyses, and and Medicine, start of countries where the similar research expenses is unclear. medicine. Under
d personal |promoting National Cancer building a research projects are conducted this project, it is
! p |genome development of Center Japan database it is important to promote data desirable to take
¢ r innovative 2018-2022: sharing under appropriate consistent
! o treatment targeting Full-scale conditions. initiatives with
n j the molecular operation such nationwide
€ e mechanisms of action
c diseases
t
Particle |[The Large Hadron High Energy Total amount 2016-2018: @ This project helps @ A backup plan should be
physics Collider (LHC) Accelerator 104 Deve | opmen strengthen Japan’ s considered in case Japanese
with the [built at the Research Accelerator: t and international role and contribution
High- European Organization (KEK)|Superconducting|prototype accelerate development of Japan|is not as the proponents wish
L |Luminosit Organization for is the main magnets for manufactur in the science and technology. [(such as the case of lower
a |y Large Nuclear Research contributor in beam separation|ing @® The project is well prepared |budget
" |Hadron (CERN) will be Japan for the 33, 2019-2023: with young researchers taking [allocation).
€ |Collider |upgraded aiming for |accelerator Construction Constructi leading roles of the research (@ In a public document, “KEK
€ | (HL-LHC) |higher luminosity |upgrade. The ATLAS|burden 25 on and development of the upgrade [Project Implementation Plan”
(HL-LHC) around experiment is an [Detector: 2024-2025: apparatus in Japan. (KEK- PIP), which defines the
P r 2024. This makes it |international Silicon 24, Bringing priority among future projects
h e possible to search |experiment, and Muon triggers |in, at
y s for new particles |seventeen Japanese|14, Computers |installing _ KEK, this project is ranked in
S e in a mass region research for triggers, |, and 2016 2026 a a the second position
! a that is much organizations etc. 8 coordinati For KEK is the principal
¢ r broader than that including KEK and ng institute of the project
s ¢ of LHC. Signs of the University of detectors a coordination is necessary in
h new physics will Tokyo are actively 2026-2035: the science community
also be searched participating. Ful l-scale especial ly with the researchers
p for through operation engaged in its priority 1
I detailed project
ﬁ measurements of the namely, “nucleon decay and
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Nucleon [Build the gigantic [The University of |Total 1547 2018-2045: @® Originating from Japan’ s @ Due to its expansive scale
Decay and |water Cherenkov Tokyo Institute (Japan’ s Geologic creative innovation, Hyper- and cost, the formation of a
L Neutrino |detector Hyper-— for Cosmic Ray share: 1393) survey, Kamiokande is a flagship system of broad international
2 loscillati |Kamiokande to Research and the |Hyper-— constructi experiment that will not only |cooperation to expand and
" lon succeed the Super— |High Energy Kamiokande: on, and maintain, but expand Japan’ s |deepen collaboration on the
& |Experimen |Kamiokande Accelerator Construction operation wor |d-leading and project is necessary.
€ |t with a |experiment. Conduct |Research 675 (551), of Hyper- international ly renown neutrino (@ It is necessary to clarify
Large wor ld-leading Organization Operation 400 |Kamiokande and nucleon decay physics the relationship between the
P f Advanced [neutrino research |Institute of over 20 years [2026-2035: research program. project and existing large-
h 2 IDetector [in combination with |Particle and J-PARC: High- @ Preparations for the start |scale projects at the
y ¢ the J-PARC Nuclear studies Operation 400 |intensity _ of the project are already implementing institutions and
s ! accelerator will lead the over 10 years |operation 2018 2025|2026 @ | @ |underway, including the to develop more comprehensive
! I neutrino beam and |advancement of the|Other: of J-PARC formation of a framework in and actionable plans to handle
¢ ! search for proton |project in Accelerator (1. 3mw) which more than 300 researchers |budgetary and personnel issues.
s t decay with conjunction with [upgrades etc. from both within and outside of |(In particular, clarification
y unparal leled anticipated 72 (42) the implementing institutions [of the project’ s relationship
sensitivity. participation from will participate in the to Super—Kamiokande is
p both foreign and realization of the experiment. |desired.)
I domestic
a universities and
n research
organizations.
The next— |The aim of SPICA is [Japan: Japan The total cost [2016-2022: @SPICA is an international @It is supposed that the ® This project is
generatio [to reveal the Aerospace is about 100B [Design space infrared astronomy European organizations have to be carried out
n process in which Exploration Agency|JPY. The 2023-2027: mission, the original concept |larger share of the mission mainly by JAXA
L [infrared |[the universe has (JAXA), Osaka proposed Fabricatio of which was proposed by Japan. |costs in expectation of being (National Research
a |astronomy |diversified through |University, breakdown is n and test SPICA is expected to achieve selected as the ESA’s M5 and Development
r |[mission enrichment of metal |National that about 30B |2027-2028: results of great scientific mission. Once selected, Japan |Agency). Further
g |[SPICA and dust, and Astronomical JPY is by JAXA [Launch significance. is also obliged to realize the |investigation based
e consequently the Observatory of as a JAXA 2028- @®The current project plan was |project. on this Road Map by
habitable worlds Japan, The strategic L-  [2030(32) : revised from the original one |@The mission plan of SPICA the Council for
P f have been formed. University of class science |Observatio and the international work including the schedule and Science and
h a Under the close Tokyo, Nagoya mission, and n share plan was changed for human resources should be made |Technology and the
y c partnership between |University, Tohoku|about 550 Euros|operation higher feasibility. in accordance with other large |Cabinet Space
s i Europe and Japan, University, (70B JPY) by a | a |@With a variety of observation|facilities, which have Policy is required.
i | SPICA will achieve |Kwansei Gakuin ESA as a Cosmic _ data, SPICA is expected to make |synergies with SPICA.
c i this aim with a University, Kyoto [Vision M-class a substantial contribution not
s t large-diameter, University, others|mission. The only to astronomy but also to
y cryogenical ly International : exact cost various fields of physics.
cooled telescope, European Space sharing is
p which will enable [Agency (ESA), under
| infrared SAFARI (SPICA Far-|discussion.
a observations with [Infrared
n unprecedented Instrument)
sensitivity. Consortium (PI
Institute: SRON,
the Nether |ands)
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LiteBIRD [How did the Domestic: Total amount 2016-2018: @® This is a study in an @ The key is whether or not @ The National
-A universe begin? The |Institute of Space|approx. 300 (as|Preparatio integrated field of cosmology |primordial gravitational waves [Research and
Satellite |most probable and Astronautical [Japan’ s n period and elementary particle are detected. It is necessary [Development Agency
for hypothesis to Science, Japan burden) 2019-2025: physics. The originality and to study what constraints are |will be the
L |Exploring |explain the Aerospace Mission Design, scientific value of the project |[obtained on the resolution of implementing
a |the universe before the |Exploration Agency|instruments production are also highly appreciated the early universe in case of institute for this
r [Universe |hot big bang is the | (JAXA) / (observation , internationally. For this nondetection. project, and as a
g |before cosmic inflation Kavli Institute instruments) launching reason, efforts are being made reference for this
e [the Hot |theory. In this for the Physics development 2026-2028: successfully to build an Roadmap, further
Big Bang |project, the and Mathematics of|expenses Observatio organization that has consideration by
r |with polarization of the Universe approx. 100, n participation and cooperation the related
e |Measureme [cosmic microwave (Kavli IPMU, WPI),|satellite 2029-2032: by many researchers. councils of the
P s |nts of background UTIAS, The deve |l opment Announceme @ Based on the fact that Council for Science
h e |Cosmic radiation will be [University of expenses nt of results from joint research by and Technology and
y a |Microwave |observed throughout |Tokyo / approx. 125, a |[results the implementing institutes and the Cabinet Space
s r |Backgroun |the entire sky to [Institute of rocket approx. 2016 2026 a b private-sector companies are Policy Committee is
! ¢ |d detect the Particle and 50, launch and utilized for concept necessary
¢ h |Polarizat |primordial Nuclear Studies, |operation development, it is judged that
s ion gravitational waves |High Energy approx. 25 technical feasibility is
p predicted by this |Accelerator ensured
r theory. Research
0 Organization (KEK)
é Foreign:
c National
t Aeronautics and
Space
Administration
(NASA), University
of California
Attosecon [Four soft X-ray The University of |Total amount: [2017-2018: @ It is expected that new @ It is necessary to promote
d Laser attosecond beam Tokyo will be the |96 Constructi fields of laser research will |[the research and development of
Facility |[lines will be core organization, [Construction on period be developed, leading to new advanced technology, with the
constructed, as and researchers and development|2019-2022: applications within a wide facility at the center, to
L well as time- from RIKEN, of the core Partial range of fields, such as cultivate experts and work to
a resolved universities, facility: 74 operation material and life sciences, expand communities, and to
r spectroscopic research Measuring 2023-2026: electronics, drug development [build a joint-use system
g instruments and organizations, and|instruments: 14|Full-scale and medical treatment, and the (@ It is necessary to consider
e microscopes with private-sector Operational operation development of next-generation [projects not only from the
attosecond analysis |companies costs: 8 microscopes. perspective of scientific
f abilities. In throughout Japan @ It will operate on an fields, but also from the
¢ a addition, laser will participate. _ international ly competitive perspective of technology
h c plasma acceleration|A facility level, with the expectation of |development and industrial
e i will be integrated |preparation yielding high-impact results. promotion, and to clarify
m | with attosecond committee, a use mechanisms of collaboration
é i laser technology, promotion 2017 2019 2022 2026 a a between industry and
t
r y
y
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Project [Further development [Leading Total amount 2016: @ While constructions are @® It is necessary to promote (@ It is planned
r of a low |of materials and institutions in 300 Decision being made throughout the further consideration aimed at |that the National
€ emittance |life sciences will |synchrotron Medium-energy [on a world, this project is to starting projects, such as Institutes for
| n synchrotr |be aimed for, and |radiation research|synchrotron design construct a high-brilliant candidate locations for Quantum and
a4 L |on prompt construction |such as RIKEN will|radiation concept synchrotron radiation light construction of facilities, Radiological
t e a |radiation |and beginning of organize a facility 2017-2020: source unfulfilled by existing |cooperation with industrial Science and
3 g r |facility |operation of'a nationwide constructign Constructi fa(;i I itigs in Japar), and sector for thg purpose of Technology wi !I be
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;@ e |establish [brilliant for the construction synchrotro fields, such as chemistry, |ife|ascertainment of the needs of a [institute for this
t ment of a |synchrotron construction and |30, operation |n science, physics, and materials|wide range of users. project, and by
0. f |coming radiation facility |operation of a expenses 20 radiation science, is expected. @ It is necessary to arrange [referring this
t d a |world based on low- proposed facility. | (+Land facility @® It is also important in the relationships with existing |Roadmap, further
¢ [leader in |emittance operation |Beamline acquisition and industrial technology synchrotron radiation consideration by
Wog i [science and insertion construction will |expenses not beaml ines _ development, and it is a facilities (role sharing) and [the related
o | |and devices, with low- |be conducted by an|included) 2021: project that is being promoted |then consider comprehensive councils of the
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