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STRATEGIC PROPOSAL
Proposal for Recovery from the Tohoku Earthquake-form the viewpoint of science and technology-

Executive Summary

This proposal summarizes the contributions we can make and what we should do, mainly from the
viewpoint of science and technology, to recover from the Tohoku Earthquake.

The multiple catastrophic disasters caused by this earthquake are pressing us to fundamentally transform
Japan's social and economic structures, change our sense of values, and present global challenges in the
21st century. The reconstruction of the affected areas requires a combination of the forces of many fields,
organizations, generations, and nations. Science and technology can also significantly contribute to the
reconstruction.

Basic Ideas about the Use of Science and Technology

1. Reconstruction activities require a combination of expertise from many scientists.

2. By working collaboratively with municipalities, victims, and others in disaster-stricken areas,
scientists can find ways to make effective use of their knowledge beyond their individual fields.

3. An amalgam of regional culture and tradition and the latest scientific/technical knowledge provides
true reconstruction.

4. Through the use of the said knowledge, we can create robust, adaptive scientific knowledge that is
required by future reconstruction activities and that is also capable of breaking the barriers of
organizations and systems and is capable of making international contributions.

5. Through these activities, we will push forward with reforms to the science and technology systems,
which were difficult in the past.

6. Scientists are responsible for providing advice and recommendations based on their expertise; they
should be different from policymakers and performers in responsibility and role.

This proposal considers I "Reconstruction of the Disaster-stricken Areas," II "Future Energy Strategy," and
III "Future Responses to Disasters," and presents recommendations. Particularly important points are
listed below.

|. Reconstruction of the Disaster-stricken Areas

[Participation of scientists]

1. To identify the needs and social expectations associated with reconstruction activities and develop
and carry out plans, many scientists must participate in research and study activities in conjunction
with regional communities.

[Damage investigations and follow-up researches]

2. We propose that an international organization be established to study the long-term impact of

radioactive substances on the environment.

3. We propose that facilities for storing and analyzing the record of the earthquake and archives for

survey findings be set up.
[Contribution to the reconstruction of regional communalities]

4. To treat and clean up the soil, plants, land, and water contaminated with radioactive substances, the

creation of a framework for comprehensive, continuous implementation is required, while making
use of overseas expertise and accumulated technological know-how.

CRDS-FY2011-SP-02
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STRATEGIC PROPOSAL
Proposal for Recovery from the Tohoku Earthquake-form the viewpoint of science and technology-

5. The use of science and technology in creating new towns provides new approaches such as the
following:
+ The design of entire systems for social infrastructures (for energy, water,
transportation/distribution, and information) that use a combination of hardware and software
* Implementation of eco-city initiatives of various scales by, for example, introducing
renewable energy
» Upgrades medical care and education by making use of ICT (information and communication
technology)
[Reconstruction of research & development infrastructures]

6. Damaged research & development infrastructures must be reconstructed early in consideration of
priorities. In reconstructing them, we should promote networked, problem-solving research systems
beyond field, organizational, and national boundaries and enhance our methods of international
information dissemination.

Il. Future Energy Strategy

7. The national energy strategy must be developed openly and research and development activities for
energy must be continuously promoted.

8. In disaster-stricken areas, we must implement show future systems that will reinvigorate local
communities and act as future models for energy demand and supply.

lll. Future Responses to Disasters

9. We must ascertain why the fruits of the research and development regarding disasters and other

scientific knowledge had not been implanted, and we must make improvements to these activities.

10. A disaster response system must be built which provides smooth connection between usual
conditions and emergencies based on modeling and simulations.

11. It is essential to build an information and telecommunications system that is robust (resistant to
changes) even in times of disaster. We must also study the relationship between information and
society (reliability of information, damages caused by rumors, etc.).

12. In providing disaster medical care, it is important to provide prompt support based on effective

logistics. We must also set up a control tower for medical care management.

The Center for Research and Development Strategy will continue to further consider some points so that
they will lead to specific research and development challenges, budget development, and system reforms.

The reconstruction activities for this disaster require responses that make use of science and technology as
a whole instead of individual techniques and pieces of knowledge. They must be also carried out as global
collaboration. To meet these requirements, we must transform the scientific and technological systems in
Japan into ones that can optimally combine human and other resources for solving problems beyond many
barriers.

The Center for Research and Development Strategy will continue to conduct studies from these
viewpoints as well.

CRDS-FY2011-SP-02 Center for Research and Development Strategy, Japan Science and Technology Agency
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The Role of Scientists in the Response to the Fukushima Nuclear Power Plant Disaster

April 28, 2011
Hiroyuki Yoshikawa

Director, Center for Research and Development Strategy

1. Situation
It has been reported that the government, related ministries, the Nuclear and Industrial Safety Agency, Nuclear
Safety Commission, Self-Defense Forces, Fire and Disaster Management Agency, General Headquarters,
TEPCO, related companies, government advisors, and foreign experts are working intensively to control the

situation at Fukushima, and that conditions at the site are harsh beyond imagination.

2. Anxiety
(1) The Anxiety of Outsiders
While the hard work of these organizations has certainly averted catastrophe, there is no room for optimism
in progress towards closure. New difficulties have arisen one after another so far, and each time, new ideas
have been put forward to overcome them. So far, although it can be said that these problems have been
overcome, for those of us who are not involved in working on solutions, there are fears that the scale of the
incident will increase and of not knowing what will happen next. It is almost impossible to dispel the

suspicions that arise from uncertain knowledge about the current situation.

(2) The Anxiety of Other Countries
Various countries are showing a great interest in the matter, although from different perspectives. They are
each trying to obtain their own information, but it is regarded as insufficient and many have expressed their
anxiety and frustration with the situation. These concerns and dissatisfaction are expected to result in some

action soon, but it is necessary to avoid any action that is taken independently of Japan.

(3) The Anxiety of Local Residents
The concerns above are greatest for local residents, and they are immeasurably great. In addition to measures
supporting local residents, it is necessary to provide as exact information as possible, particularly on the
health effects of radiation, finding a place to live, and on the outlook for production. This is a major issue in
recovery from the disaster, and besides being a humanitarian issue for neighboring residents, it has serious

implications for the success of reconstruction.

3. The Role of Scientists
In this situation, when scientific knowledge is required for responding to the crisis, scientists must mobilize

their unique abilities and consider how to use them to address the problem. A suitable framework is as
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follows.

(1) In our country, the Science Council of Japan has the ability to mobilize the capabilities of the scientific
community, while offering the potential to provide advice with a “unified voice”.

(2) Advice given with a unified voice in a crisis such as this one should as much as possible avoid passing the
buck to others without contributing anything, such as saying “The government should handle it”. Similarly,
lobbying for funds should be avoided so that the scientists’ own research can be applied, as well as
spur-of-the-moment ideas that lack sufficient basis, saying “Well this should work™. Instead, if a group of
scientists with genuine ability declares, “We can contribute here”, from a scientific foundation based on
sufficient information and a true intention to deal with the disaster, then the advice will be effective in
addressing the crisis. Then for the first time, scientists who have declared their intent will be able to give
their advice on the basis of what is actually possible, saying “This is how it should be done”. (Aside from
offering advice with a unified voice, it is also possible and desirable for scientists to offer advice on an
individual basis. Needless to say, the premise for this should be that the individual must be willing and able
to perform what they are recommending themselves or take responsibility for it.)

(3) With regard to general recovery, the contribution of scientists includes research, recovery planning, and
cooperation with implementation. Concerning the nuclear incident, research includes gaining an objective
understanding of the situation on the ground and the response process, and providing information,
especially regarding radioactivity. Recovery planning includes forecasting the progress of the incident and
providing relevant advice and extending cooperation for recovery planning; it also includes forecasting
various issues that may arise in the course of what will probably be a prolonged incident response and
providing relevant advice for dealing with these issues.

(4) When scientists offer advice with a unified voice, it is the government who they address.

(5) When scientists offer advice with a unified voice, it is not only the government who they address but local
residents, society in general and the scientific academies of various foreign countries.

(6) When they disclose information or offer advice, scientists who have a variety of opinions and viewpoints

must strive to express them with a unified voice through cooperative research and discussion (see note).

4. The Behavior of the Scientific Community
At present, the Science Council of Japan and several other academic associations and individual scientists
have made proposals for dealing with the situation, but these are by no means sufficient. It should be
recognized first of all that the reason behind this is the position of scientists in Japan (including specialists).
Scientists are not given a coherent playing field for dealing with the nuclear incident (nor unfortunately for
planning reconstruction after the earthquake). Advice is required in various situations, and individual
scientists offer the best advice they can. However, it is provided in different situations and circumstances,
based on limited information, so it is not mutually consistent and is likely to result in confusion for the general
public. The advice of individual scientists regarding policy is sometimes interpreted as lobbying, which is
unfortunate. The fact that there are inadequate mechanisms for scientists in Japan to speak with a unified voice

is due to the immature relationship between Japanese science and society. While the Science Council of Japan
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and other academic associations are working to remedy this, it is a work in progress. This is the reason, and it
is a serious problem that the collective knowledge of Japan’s scientists — the knowledge of the scientific
community — has not been utilized to its full potential in this critical situation. The following practical issues

have arisen.

(1) Disclosure of Information
The government, TEPCO, and Nuclear and Industrial Safety Agency are feeding situation reports about the
nuclear plant to the media from time to time, but since the scientific community is not involved in the
response, it is not able to obtain the data required to make expert judgements. Therefore, scientists cannot
fulfill their duty to provide information and assessments about the incident with a proper scientific basis to
the general public and foreign countries. In particular, if the scientific academy cannot urgently come up with
a policy for providing information to the scientific community of other countries, it will lead to serious
problems. This is a problem not only at the moment but also for the process of dealing with the earthquake
and tsunami damage in addition to the nuclear accident, which is expected to take a long time. Therefore it is
necessary to establish a system for obtaining information, including research, and a means for releasing

information.

(2) Advice

As noted above, it is desirable for the advice of the scientific community to be presented with a unified voice
and a proper scientific basis. Therefore, scientists must have access to the data mentioned in (1). Without this,
they are limited to offering only abstract advice. Currently, the Science Council of Japan is the pipe by which
the scientific community delivers advice to the political world (Science Council of Japan Act, Articles 4 and
5). Furthermore, since this organ represents scientists internally and externally (Article 2 of the Act), it has a
responsibility to provide scientific judgements regarding the earthquake and nuclear incident for the benefit
of the general public and other countries. A number of urgent recommendations have been released to date,

but none have been made directly to the government.

(3) Recovery Planning
The Science Council of Japan indicated its commitment to contribute in various ways for the purpose of
“recovering from the damage inflicted, rebuilding Japan, and achieving a safe, sustainable society with
improved quality of life”, in the report (March 21) on the emergency meeting of the Council (“What we can
do now”) of March 18. In this case, scientists spoke with a unified voice, but they have yet to take concrete
action in each field, and at present, the grand design is under consideration. It is expected that this will

enable individual scientists to take effective action towards recovery, but this remains to be seen.

5. Urgent Actions to be Taken
As mentioned above, various scientific knowledge is necessary for responding to the nuclear power plant
incident and the research and assistance required for reconstruction. Although there are scientists in Japan

with the knowledge required, the two parties have yet to come together. To make this possible, it will certainly
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be necessary in the future to think deeply about institutions, codes of conduct for scientists, and the approach
of the scientific community, thus the actions we should take immediately in the current situation are outlined

below.

(1) Disclosure of Information
With regard to the nuclear incident, it is first necessary to get information from the government about the
current state of the plants and the response to the incident in order to make proper scientific assessments
and judgements. For sharing information, a relationship of trust between the government and the scientific
community is essential, and therefore it will be necessary for both to agree that shared information should be
disclosed to the public. In particular there is a need to create a forum for sharing information quickly with
other countries. Failure to do this will result in increased distrust not only of Japanese scientists but also of
Japanese governance, and other countries may begin their own investigations. This involves our international
reputation, and it will certainly lead to undesirable consequences which should be prevented as far as
possible. This is also related to the next section, but the government and scientific community should reach
agreement as soon as possible on sharing information. In addition, an international forum should be held as
soon as possible with the aim of sharing information with the world’s scientific community. Who shall

organize this must be decided urgently.

The earthquake and tsunami should be investigated by many scientists, including specialists, and the relevant
ministries and agencies can be expected to ask universities and research institutes to conduct research.
However, it is necessary to take a comprehensive and holistic approach to avoid any duplications and
omissions that may occur if interested individual scientists conduct research in an unstructured system. This
will also reduce the burden on interviewees in the affected areas. This is a condition for reconstruction, and
at the same time, it is Japan’s international responsibility for keeping a scientific record of the disaster. The

structure for implementing this should be created within the scientific community.

(2) Advice
The government has many scientific advisers including the subcommittees of the Council for Science and
Technology Policy, the councils of each ministry, and the advisers to the Prime Minister and ministries.
Since there are no opportunities to bring these scientists together to discuss the issues at hand, each makes
recommendations according to their own ability and opinions. This is not in itself a bad thing, but it was
pointed out long ago that divergent advice can amplify political conflicts, delay decisions, and result in
compromises that lack scientific basis. In order to avoid this, advice from the scientific community speaking
with a unified voice is necessary, separate from personal recommendations. But as noted above, with the
current system, this is only done by the Science Council of Japan. Therefore the Science Council of Japan
must obtain the necessary information and present advice with a unified voice. (Efforts to obtain information

so far have shown how difficult it is, but we can only further step up our efforts.)

(3) Recovery Planning

The emergency report of March 21, which should be regarded as expressing the determination of the Science
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Council of Japan, is important, and I propose an example of action that is consistent with this. In the
emergency report it states that Japan must make advances at the same time as making a recovery. As
scientists, we will consider the “advancement of scientists” through assisting with recovery. One possible
reason why scientists could not respond rapidly and make an adequate social contribution in the current
disaster is that the day-to-day research of scientists is not sufficiently linked to society’s expectations of
science. If we are to pursue research which supports recovery as its objective, we must choose research tasks
that are coupled with the expectations of the disaster victims which are focused on recovery. Such research
could take many possible forms, but the most straightforward way is for scientists to participate in the
recovery groups in affected areas, to make a study of the social expectations there, and to use the findings to
raise the level of recovery by working on it side-by-side with the disaster victims. Studies of this kind are
expected to become pioneering case studies of the practical linkage of research findings with social
expectations. In other words, research for the sake of recovery will create a new relationship between
scientists and the community which will result in recovery, and at the same time, the development of
scientists who can be relied upon in the era of sustainability. To achieve this, the first requirement is for
scientists who will participate in this type of research. The Disaster Recovery and Regional Reconstruction
Special Research Project presented by Akihisa Inoue, president of Tohoku University (April 14, 2011),
suggests ideas for similar research projects. Involving researchers from around the country centered on

Tohoku University is expected to result in numerous studies being conducted in many areas.

6. Recovery Goals
In the process of moving from the age of development to an era of sustainability, we have debated the
necessity of rethinking our approach to scientific research. It means revising the view that only research that
relies on the intellectual curiosity of scientists is true basic research. In other words, true basic research, in
addition to research that emerges from the inherent curiosity harbored by scientists in their particular fields,
includes research topics that are defined when scientists uncover major issues occurring in nature or latent in
society, and pursue them as basic research. This research integrates problem finding research and problem
solving research, and the research autonomy that is a condition of basic research is higher than with traditional

curiosity-driven research.

This sort of research requires methods that go beyond humanities and sciences. Research is conducted in a
recursive loop structure that includes the scientific community and the community. It includes regional
research as an element, and the research concerning recovery suggested above can be thought to fit into this
type. Basically, scientific research in the age of sustainability mainly involves mitigating or adapting to
disasters caused or exacerbated by human activities, and overcoming them. And now, as with regional climate
change research, systems are being established around the world for independent research in this field.
Therefore the response of scientists to this disaster will not end when conditions return to normal, and we
should view it as if we have been handed an extremely important challenge concerning the approach of

scientists to research in the coming age of sustainability.
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(Note) Concerning scientists speaking with a unified voice

When scientists speak with a unified voice, it must be based on demonstrable facts. The degree of agreement
will depend on the extent of scientific understanding. However, factual grounds are not limited to historical
data. It also includes data-based logical inference, and forecasting including simulation. This forecasting
involves many intrinsic uncertainties, with the exception of certain physical predictions. Therefore, these
forecasts must be presented as open to debate, as dynamic forecasts that are constantly developing with the
application of new data as time passes. Since the degree of consensus changes according to the quality of the
evidence, advice can be assigned by the following levels:

(1) When scientists can agree on a conclusion based on sufficient evidence. This permits actionable advice.
Recommendations involve presentation and evaluation of data, and actionable advice. (The decision to take
action is of course political and not by scientists)

(2) When uncertainty cannot be ignored. In this case, the data should be presented with more than one
evaluation and suggestions for action. Consensus-based actionable advice cannot be given. The possibility
of several short-term policies can be presented, with the recommendation that scientists conduct scientific
research (evaluation) in parallel with the implementation of each policy (dynamic forecasting).

(3) When there is uncertainty. Hold a forum where many scientists can speak. If a conclusion emerges, move
to (2), but if it does not, release the opinions of the scientists (the data and personal evaluations) without
modification. However, the matter should not be dropped. The forum should gather further and more
detailed or precise data to establish the evidence (impossible without the participatory awareness and
cooperation of scientists). This is also dynamic forecasting.

This kind of forecasting and policy recommendation is necessary both for resolving the problems at the
Fukushima Daiichi nuclear plant (managing the plant and healthcare for residents) and recovering from the
tsunami, and they need to be implemented urgently.

Once again, we should affirm that advice should only be given on the understanding that the scientists

themselves are ready to act if it is adopted.

CRDS-FY2011-SP-02

Center for Research and Development Strategy, Japan Science and Technology Agency

31



CRDS-FY2011-SP-02

RAAXAKXEXDSDRAEICEHTHRE
STRATEGIC PROPOSAL

Proposal for Recovery from the Tohoku Earthquake
-form the viewpoint of science and technology-

¥ 23%5H May 2011

BITBUEARZRMRERME PIREAREBRtE 52—
Center for Research and Development Strategy
Japan Science and Technology Agency

T 102-0084 HRETAHX_ZFH] 3 &
B &5 03-5214-7481
Jr7wv A 03-5214-7385
http://crds.jst.go.jp/
© 2011 JST/CRDS

FOE<ES BRI EEFREUFT.

SIAZITORIE. M HHEZERENE T

No part of this publication may be reproduced, copied, transmitted or translated without written permission.
Application should be sent to crds@jst.go.jp. Any quotations must be appropriately acknowledged.







	エグゼクティブサマリー
	Ⅰ　被災地域の復興
	１．復興の基本方針
	２．科学技術の役割
	３．被害調査・追跡調査
	４．地域社会の再建への貢献
	５．研究開発基盤の再構築

	Ⅱ　今後のエネルギー戦略
	１．今後のエネルギー戦略立案の基本方針
	２．エネルギーの中長期戦略の方向性
	３．具体的方策

	Ⅲ　今後の災害への対応
	１．災害に関する研究開発成果や科学的知識の実装、制度化
	２．リスクマネジメントの強化
	３．情報の飢餓、不信、途絶への対応
	４．民間の活力の活用
	５．災害時の医療体制の充実

	謝辞
	参考１　被災各県の基礎データ
	参考２　東日本大震災からの復興における科学的知識に基づく行動と科学者の役割
	参考３　チェルノブイリ事故後の穀物及びジャガイモ中のセシウム137濃度
	参考４　防災システム、救助活動システムの概念図
	参考５　ロバスト情報通信システムの機能
	参考６　災害時の医療提供体制に関するイメージ
	参考７　福島原子力発電所事故の対応における科学者の役割（和文・英文）



