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Abstract

As the most part of society is affected by scientific knowledge, the wisdom
of its use is indispensable. The use contains various issues. As an example,
heat is definitely a discipline in science, so scientists with special
knowledge research the heat. Looking at the heat in society, however, we
find it everywhere as complicated systems. In all artefacts such as
machinery of various kinds it often plays the major role. Heat is essential for
household, too.

Heat system of living beings is another which is to be admired. Thus,
society is full of heat systems and the governance of all is now a high
priority for security and sustainability; this requests the disciplinary mix
even of fields other than heat. Then, who will care and govern it? Definitely
government is obliged to do it. As politicians or civil servants are not
specialists in heat, they can act correctly only when they receive right
advices from scientists. In this lecture, this role of scientists will be
discussed more generally to depict new scientists as a good advisor to
government.
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1. New Contract between Society and Science

Declaration of World Conference on Science (Budapest 1999)

Linear Model of Creation and Application of Scientific Knowledge

The linear model has been successful so far, but now it does not work due to:
(Dno specific societal target @wrong division of basic and applied research
@no integration of disciplines  @no cooperation between scientists.

Basi Applied _ People
st [ APPlied 1 Development [k Society
researc researc Industry
. . i . - ) Public service
Actors in | Universities Universities Private firms — ______
society Research Institutes Research Institutes  Research Institutes
Private firms
Research Public fund Public fund Public fund (Ministries)
funds (Grant-in-aid) (Grant-in-aid) Private support
Funding MEXT MEXT Ministries (METI, MHLW,
organization | JSPS JST MAFF, MPMHAPT etc)
Private companies
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Scientific Research and Use of Knowledge
under linear model

Results of research
(knowledge about truth)

——

- - -
-
- -
- - -
- - b
~

4 rd

%“ﬁ" o %&w{*
=1 K

T5 0

Curiosity-driven research is Society accepts the knowledge

conducted by scientists (results of research) and use it for

who work in laboratory. benefits separately or arbitrarily.
Thick wall

(unilateral communication)

Scientific Knowledge has Realised Rich Society

Rich society realised by scientific knowledge
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by Vannevar Bush (1945) Tee many ""“h'“s‘- -;"t; (D. Meadows et al (1972) )
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Rich society consists of abundant products, each of which was
made with scientific knowledge of relevant discipline.
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Past Evils

Storm
Drought
Flood
Earthquake

Disease(germ)
Vermin
Fierce animals

Pirates
Burglar

Tyrant
Wicked desire

Poverty(shortage of food,
house and clothes)

They are visible enemies
which attacked human
beings from outside. We
know how to fight against
them.
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Modern Evils

Global warming
Worsening of global environment
New diseases

Population explosion and starvation
Cleavage between rich and poor
Poverty in megacity

Larger accident of artificial systems

Racial dispute
Terrorism

Solitude in city
Cyber crime

When we face these modern evils,

we can not identify the visible enemies
in front of us. Perhaps the enemies

lurk behind our intention or action and

attack us before we notice them.

It is more difficult to fight against them.

New Social Contract between Scientific Community and Society

UN Conference on Environment
and Development,
Rio de Janeiro (Earth Summit) 1992

“Sustainable Development”
by G.H.Brundtland

' An influential ICSU / UNESCO World
=> essay in SCIENSE | Conference on Science,
' 1998 | Budapest,1999

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

New social
contract between
science and society

Declaration on “Science and the
Use of Scientific Knowledge”

1.Science for knowledge
2.Science for peace
3.Science for development
4.Science in society

and science for society

by J.Lubchenco

Research fund with
message of social wish

Results of research
meeting social wish




2. Sustainability Science
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Abduction

Basic Loop for Evolution:
Piecemeal abduction for sustainable evolution

Abduction
— Actor
Designer Susta.inable
Object
L Observer |—1

Induction with 4-dimensional lens

1. Ferdinand de Saussure ( Evolution of language ),

Deduction

2. Charles Sanders Pierce (Abduction in creative thinking),
3. Karl Popper (Piecemeal progress by social technology)
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Examples of Knowledge Evolution

Parole
Language v
Association of Speak* Adoption and social
concept and (personal memory L
auditory vision selection) (social selection| ~ crystallization
= language)
A
*Speak : listen, think and speak
Langue

Choice

Acti Deduction
ction
Global (1987) | united Nations, | (1992) Science
warming Governments, | confirmation
Industries
Assimilation Experiment Accepted

Advice
Emission trade, .
Renewable energy, Climate Change Abduction|Hypothetical Scientific J Juction
Energy conservation, Theory e
Listen‘[ T[
Warni IPCC < Observation |<——
arning Extraction Data
(1980) of change(1950~) Phenomena
Induction

Close-loop Structure including Society
for Sustainability Science

s e Actions of
?aentlflc knowledge various actors in
or actors in societ .
y Realization by | society
1. Professional——— Actors
knowledge
2. Advice
Type-ll -
basic research by Assimilation by
Engineering Society and
Scientists Nature
Changes of
Type-l . g
basic research by society and
Observing |~ nature
Knowledge L
. Scientists
discovered
Result for
Actors \Wish
i : E. Scientists
Basic |:nip| Avplied f...of Develop .20 Society |:> 0. Scientists
research research ment ’ fund
for wish

Linear Model New Contract (loop)
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e ———— .. Reluctances to Circulate ..o
: Science Community : : Society
Lack of communication Excessive rely on visible wishes
. Actors
Neglect of relations
between actions
Desighing Society, Lack of social technology
i Scientists Nature
Immatureness
of methods
Observing
D - Scientists Insufficient observation of the total
Insufficient observation of the real
Ambiguity of research topics |-, @ | Insufficient search of the future

* +*

@ *{ No effort to uncover social wish

Factors to Accelerate Circulation
Discovery of social wish is the key for acceleration

1. Develop a relevant evolutionary loop of four elements in society.
. Good communication between neighbour elements
3. Observing Scientists
Observation of the present states of nature and society
Observation of the total of nature and society
No neglect of observed abnormalities
Discover social wish of 3™ level (invisible wish)
Warning to society
4. Designing Scientists
Collaboration with and learning from observing scientists
Recognizing the essential role of designing scientists for the circulation
Develop science of design to improve the advices
Input the results to society(industry etc) and neutral advices to government
5. Actors in Society
Private enterprise: flexibility, social responsibility, challenge, altruism
Government: for the people, for the private enterprise, no useless conflict
within politics,

N

6. Society
Social Technology




Insufficient
cooperation

Possible Policy for Acceleration
( practical proposals )
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/ Results
Actors
:">
Designing No science Society,
Scientists of synthesis Nature
Observing |~ |
Scientists Social Wish

Insufficient observation

Research Integration and Discovery of Social Wish

(DFull Research

Physical technology,

Biological technology,

(integrated research) Psychical technology,

Synthesiology
(design science,

engineering science, :
management science;:
human engineering) :

Realization by

Evolution by
Social technology

Total observation by
Natural science and Social science

—
Actors+*
Type-ll .-.
basic research by ASS"T"'at'O“ by
Designing Society and
Scientists Nature
Type-I
basic research by | 1
Observing [~ .7
Scientists | : (@Discovery of

* Actors in Society
are:

statesmen,
policymakers,
business humans,
administrators,
engineers,
educators,
writers,
artists,
journalists,
etc...

who move society.

Social Wishes
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(D Research by Integrated Knowledge
“Full Research”

() Process integration(Basic research, Applied research, Product realization)

Integrated Knowledge
as minimum unit of —

| ~ @ Disciplinary integration

research network in souetY _______ . ( Various disciplines)

- —

Research

topics

-
—
\_ Domain1 Domain 2 Domain 3 kDomain4 DomainSJ
Y A
k Type | Basic research Type |l Basic research Product realization research y
Y

Diversified Disciplines 17

“Full Research” Necessary for
Bridging Scientists observing and designing

People’s General pattern of science-technology
interest, innovation process
social 1985 J.Hatvany, H.Yoshikawa
support
or
productivity
of scientific
papers
Dreams Nightmares Reality

Time for research and development -

Typel basic
Research phases ol Type2 basic research Product realization
research
Methods SC|ent|f-|c Intultlve_ Business

(analysis) (synthesis)

Discovery Creation of Production

Results .
of truth artefacts/actions of goods

The research for discovery is fully supported by scientific methods, but for

creation of artefacts/actions is less supported. We need to establish a new method.
18
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Full Research
(fully integrated research)

e e e e 1
1 Unit of Full Research (Researches are conducted concurrently and coherently in unit.) i
__________________________________ et

. N
Functional R S '
Requirements ! ] Products
(society) i Type-l Type-ll Product |[i (forsociety)
> || Basic Basic realization | —>
Scientific ! research research ] Research topics
Requirements § | | i (New topics
(academy) Analysistype  Synthesis-type Knowledge use for academies)
basic research  Basic research  research
(Researchers who
overcome the
nightmare)
Discovery Scenario Discovery of social value
New law New design theory Realization
New theory Realization theory Construction
Innovative idea Preliminary discipline Optimization
Social technology
Research Unit for Full Research (AIST)
Management < | | Head of Unit
Evidence: I Researchers of Researchers of | Researchers of
There are 52 research units in
AIST which cover bio-ST, nano-ST, type-1 type-2 product
manufacturing-ST, ICT, robotics, basic research Basic research realization
energy and environment.

(1) Unit has a mission to innovate particular knowledge/technology for society/industry.
(2) Head of unit directly communicates the management of AIST.

(3) Head of unit is given full autonomy for conducting the research.

(4) Management keeps the authority of start/reform/abolition of unit.

(5) All researchers in the unit always bear its mission in mind.

(6) Type-1 basic researchers aim at generating new scientific knowledge.

(7) Type-2 basic researchers aim at creating new values for society.

(8) Product-realizing researchers aim at creating products/knowledge for society.

(9) Three groups are integrated by the head to conduct research coherently and concurrently.
(10) Researchers are free to move among three categories.

(11) In order to realize such research unit, head of unit must be a “philosophical thinker”.

10
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Full Research
Integration of disciplines X Collaboration of roles

Integrated fund

Supply f.und for projects of encountered Collaboration of roles
social wish and full research %

N

s, !
Integration of disciplines ‘4l e
. P2 . /. K <
>

N,
-

to Social Wish

Platform / 1
(Full research aiming,at
Issue-oriented innovation)

Sij
2
U H
2
e
= H
@ 1
i =
o . . C_I|___
® [ I L |
0
& [
Domain a1 az a3 s1 s2 d1 d2
Analytical basic research A Constructive basic research S Research for realization D
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@ Discovery of Social Wish

It has been long time said that scientific research is to be conducted by scientists who are driven by
their own curiosity within the autonomous community of scientists. It was historically proved that the
system of scientific knowledge, which is neutral, has been developed through this process.

In the 21 century, however, human beings are confronted with problems to be solved urgently, such
as environment worsening and terrorism, which are new and fatal for the survival if failure. This
requests us to achieve knowledge necessary to cope with them within the limited time. We must
realize that the process of knowledge acquisition under such circumstances is different from that
driven by curiosity. We need to develop new means useful for such acquisition. We may not wait only
for the curiosity driven research.

Before going into the development of those means, we must solve a difficult problem. It is the
identification of the issues to be studied. We unanimously approve that we need scientific knowledge
useful for sustainability. But we have not been successful to identify exact research subjects of high
priority for sustainability. People, including scientists and others, only know vague contour of science
for sustainability.

Issues to be studied and solved scientifically are not only apparently defined in society but also
floating dimly among people and even absolutely invisible for people, and even for scientists.
Therefore, they must be discovered.

Here, we call them “social wishes” which have three levels: (1)exactly known, (2)floating among
people and (3)invisible. Especially the discovery of the level three is one of the most important target
of scientific research on sustainability.

22
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Social Wishes to Accelerate Circulation

Actions based | - GENERAL(MACRO) SOCIAL WISHES

on social wish . .
= Actors to be elaborated scientifically
Wishes to progress changes toward
sustainability such as
L Concurrent growth of prosperity
Designing Society, and sustainability,
Scientists Nature Improvement of freedom and diversity,
Higher safety,
Cooperation among people,
Favorable changes of human values, etc

Observing |,

Elaborated | Scientists Wishes to stop changes diverting from
social wish sustainability such as
Observation: Worsening of environment,
(1) State of society and nature (abnormalities Increase of danger
and unfavorable changes) Loss of equality,
(2) Panoramic observation of changes in Social pressure on people,
society and nature. Unfavorable changes of human values, etc

Some researchers(observing scientists) have been interested not only in properties
of objects in the nature and society (so-called truth), but also in changes of nature
and society to evaluate the progress/deterioration of sustainability of the earth.
These researchers should be increased in the era of sustainability.

Diversified Elements of Sustainability

Problem-solving innovations (for social wishes) are requested.

. Human security Peace and governance
Society
World* Non nuclear penetration
State Eradication of poverty World Herit Suppress of Climate Change
Community Orid Hertage  Energy security
Scale of Action  Group Suppress of pollution Disaster mitigation
= Design Orga nization Waste minimization Suppress of Pandemic
component Corporation Sustainable manufacturing
Club
- Sustainable services
Individual ustal Vi
Family Drinking water security
Education for SD
Couple Food security Sanitation
Person . . .
High quality of life
Elimltlent Control of chemical risk Conservation of minerals
e
Molecule . . . o
Atom Preventive medicine Conservation of bio-diversity
(*In case of human)
Local Nation Global

Reach of Action= Design solution

12




Research into Social Wish Discovered

Compromise with food production

Researcher-A Researcher -B Society
[ |
[ 1
[
[J]
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— c = = © £
— Ke] © (5] (7] N
i > - L1} Q = 2
o n o @ - o a
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Discovery of new social wish
example: Social wish = Stop global warming
o0
£
c
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Characteristics of Sustainability Science (summary)

1. Acquisition of knowledge involves recursive process including human beings.

2. Subjects are described by integrated knowledge.

3. Observation is requested with the aid of 4-dimensional lens(forecast of future).

4. Verification of appropriateness of conclusion is done only through

evolutional processes in society.

5. Abduction is the main logics in the process of leading to conclusion.

6. The aim is to realise sustainability , including the finding of truth behind the
slow changes of nature and society.

13
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Normal science and Sustainability science
Complementary knowledge

Science Normal Science Sustainability Science Difference

(The TRUTH, universal (Causes of long term changes| yniversality/

(What to know)

behind each phenomenon) |of the total earth) uniqueness
] f To understand everything | To understand everything te/total
Aim of research and manage individuals and manage the total separate/tota
Anything generally Local and individual
abstract/concrete

Object of research

existing in the universe

things in the earth

Observation E):z:eanncgeiable Slow change stable/unstable

Truth verification Experiments Evolution certain/uncertain
Knowledge Knowledge . .

Result of research analysis/synthes
for understanding for action alysis/synthesis

prosperity/

Sustainability
sustainability

of the earth

Prosperity of
human beings

Expected
practical results

* Any change can be deduced from existence

Acceleration by Encounter of
Full Research and Social Wish

Realization by

— | Actors.
Full research JL
ey ssimilation
e Socatyand
— Actors e Nature
ﬂ Type-1
basic research by
. bservin,
Society, Nature i
Designing
researchers Social Wish
Observing
|—
researchers

[ % R

Encounter Panoramic Data Base

of Social Wish

Panoramic Data Base
of Full Research
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3. Advices by Scientists

Policy for Science and Science for Policy
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Advice 1: Policy for Science

Policies to protect science

Freedom of scientific research —rights and ethics

Rights: Freedom of selecting research subjects

Freedom of move, presentation and of establishing own theory
Independence of politics and religions

Mutual evaluation (peer review)

Ethics: Prohibition of plagiarism, falsification, appropriation and sabotage
Compliance with rules of intellectual property

Balance between researches of basic and applied

Policies to promote science

Request and petition

Total budget of scientific research
Allocation of budget (budget for personnel, facilities and buildings)
Priorities of research

15
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Advice 2: Science for Policy

Many policies had significant relations to science and needed
scientific advices, but many were caught in difficulties ------

Advices for political decision Advices for salvation from disaster
Organ transplant Minamata disease
Gene therapy HIV-infected blood product
Reproduction therapy BSE
Genetically modified food Asbestos
Construction of dams Bird influenza
Utilization of resource Aftermath of earthquake/tsunami
Development of energy Plant accident (Fukushima)

---- because of lack of Neutral Advices:
“Provide advice on scientific consensus, including conclusions and
uncertainties, and the degrees of assurance about the unknowns.”

Authoritative Voice of Scientists for Advice

“Independent, balanced and non-partisan voice
by scientists”

Policy decisions are ultimately in the hands of legislators. But science can
and should inform policy formulation. What policy makers need from
advisors, such as ICSU, is authoritative statements which identify the limits
of scientific knowledge that are relevant to the particular issue.

Frequently, there will not be a consensus , but this equivocation in all its

dimensions is necessary for the policy makers to understand. ICSU could

provide a major service by setting the different points of view ; on an issue
in an objective way, and it should not shirk controversial issues. It should

help clarify the issues and contribute to public debate about them. (ICSU,

1996)

16




Independent Scientific
Voice of Scientists

Neutral Advice

Scientific Social
theories policies

Unique
voice

Authentic voice of scientist brings

about sober dialogue among policies

© H. Yoshikawa

Individual Voices
of Scientists

Conflicting
theories
in science

Collision of
Social policies

Separate
voices

Separate advices to policies intensify

collisions among policies .

Dual Roles of Scientist*Experts in Organisation

Scientists/experts in
government and agency

Gov.
Scientist/experts in -
private enterprises @
Ent. Univ.
<
Agency
<

Scientists/experts have to pledge
loyalty to organisations.

in

\\ N

Scientists/experts can be neutral to make
public advices independently of their
organisations. The independency must be
agreed between the organisations and them.

Science community

Science council of Japan Neutral
~ advices to
the public

Experts community

L J

M.doctors, Lawyers, Entrepreneurs, Engineers

ou

17

Scientists/experts are responsible

Y| to their scientific specialty .
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Strategy and Decision-making for S-T Policy
Present Systems of Organisations

(" ™
Government === fecmmmmmmmeee-e
\.
]
( )
u Council of Science and
Science for Policy ,,’ Technology Policy, Mlnlstrles
C G
/

(Science Council of Japan) | \? Unlversmes, Research Instltutes

1
1
1
1
1
1
1
1
1
1
1
i
\
7 o N Petition ]
s’ CARX )
N
4 zQeoio,\sC for funds Policy for Science i
National Academy |&° (® |
1
1
1
1
1
1
1
1
1
1
1
1

(s AT
k] \
Diversified opinions o
- s > 9 \
from various dlSCIp|IhES} 52 s
c ‘= cientists
= £ .
) 298 Science-
o © /
2 8 / Technology
[a N\ / .
\ 4 Policy
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Strategy and Decision-making for S-T Policy
—Advices from National Academy and Public Think Tank —

o Government
Science for Policy -|e .
Science Advisor

1
-
National Academy Council of Science and J

(Science Council of Japan) Technology Policy, Ministries
\.

Public Think .
Public Think Tank 1 Petition t
Tank 2 for fun ds Policy for Science

Public Think Unlver5|t|es Research Institutes, Industrles
Tank 3 Diversified [ _§ - ™
Committee of opinions D N
competitiveness from various > O
disciplines | | & g —[ Scientists=Experts
I £ E -1 (researchers) —F ¢
s 9 — - .
ST /I Science-
wv
ol / Technolo
Industr .
4 \ é Policy
36
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Government .
cste Prime : I:I
Minister : 5
o (@)
Minister of l[ é s S &
S&T and [ prelehrnnnae s 2 g f'3D g__)
others __ C(rjnef science: - @ %_
Committee of - ..a V|sor ....... ’ : >
Competitiveness Scientists Pt Science Council| ¢ "not yet
of CSTP i [President | L_{ ofJapan i i established :
H 21 | ofsc
i Public think P Public think . : Committee of think tank i : Public think :
;i tank3 : I tank-2 ! tank-1 :
'. fssmsmmnmsm l --------------------- [ ----------------------------------------- } -------- o R
T ] Think tank which
M|r1|str|es/lndustr|es gFTEPSS'J;'ISTER University TT. supply members to
think tank (JST) public think tank
_. ....... ;- ........ _. ........ :........._ :""""":'""""'E
Mmlstrles, : : P L
Agenues Industrles Universities
i 37

Social Contribution of Scientists and Practitioners

Scientists (researchers) create knowledge and offer it to practitioners.

Medicine

............... B|0$C|ence

statesman nurse Synthe5|ology

Economics "

administrator care worker

Policy . )
science ¢ policy maker o 3
[actors) clinical psychotheraplst-___:Eng,
! engineers iscience
. [practitioners) A ;
istics industrialis
Statistics statistician .
manager
journalist _ . Manage.
Humanities ™ . agriculturist .~ science
erformer S
........... P et g Crisis manager Agrlcult science
Esthetics ™. ==~ TOTEO o STESR e
Cciontists] ] industrial designer ...~ Crisis management
LingUistios
& Mathematics  Fsychology

Society is sustained by contribution of practitioners.

38
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Actions on the Crisis

Scientists collect knowledge practitioners want and advice to them.

o ] e legis] educator R
political Sc'ence,.-“i"‘ egislator medical doctor Bioscience

statesman nurse

Economics .-~

‘ care worker
clinical psychotherapis’t-“

administrator
policy / policy maker

science | ¢
(actors] : en séience
- Society engineers (<156 %%
i [practitioner] synthesiology
T ; falict K s
Statistics *, statistician industrialist
. . manager < Manage.
journalist - - .
Humanities™. agriculturist \ § science
........ performer crisis manager _J-agricult.science
Esthetics ... novelist | artst— g\ crisis management
Cocientiste] L] Industrial designer ...~ g
LingUistive e o
g Mathematics ~ Psychology
In crisis, practitioners and scientists cooperate beyond disciplines.
39
Information Flow at Fukushima
[Action at Plant] [information] [general]
_-"Prime Minister's Residence Society (foreign)
E AdViSOrS to Prime Minister .....................................
General : . Society (domestic)
:Nuclear and Ind. safety Agency; “*+..,. QN Qe
command : :.. ey, QB Qe
: Nuclear safety Commission : Scientist(nuclear)
FCCLLLLLEEEEEEEEEEEEEEEEEEEEE ., Engineer(nuclear)
£ Electric Power Company % ™ e NE
Plant manufacturers 3 . Scientist ( general )
Works Site workers : " 4 Engineers(general )
at site - Japan Self Defense Force  : -, Critics
. F d D t M . A M x“ .....................................
: e and Fisaster Man genc;g *, [ Scientific voice of scientists]
% Medical Doctors H S
e errarasrrr s rrarnras ‘k Science Council
LaLOfdaRan,. s :
m===) Real flow P b A _
. i Academies(forei :
"""" > Expected flow, but not realized ) ! .
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Difficulties in real cooperation

[Action at Plant] [information] [general) Quick response
N s tf .................... . from Governments,
’Prlme Minister's Residence ocie Y ( orelgn) ' excess report and rumor
A dvisors to Prime Minister ~ Mmbi Drace g sss——" .
N Society (domestic) i AnX|ety and rumor
Nuclear and Ind. safety AgenCY ":::::::::::::::::::::::::::::::::""
Nuclear safety : Scientist(nuclear) Supposition and
E Comm|SS|on ]
lllllllllllllllllllllllllll H Englneer(nuclear) E separate comments

i’EIectnc Power Company = o NEL st No chance to work
: Plant manufacturers Scientist ( general )
- : " 4 Engineers(general) Guess and
: Site workers : : { unreliable reviews,
: Japan Self Defense Force : *, ;  Critics ! No chance to work
E Flre and Dlsaster Man Agencw O" .---------: ------------------------
[Independent voice of scientists]
Medlcal Doctors : .................................... . .
e 4 Science Council : Recommendations with
p.ofdapan ! insufficient information
m) Real flow N/ -
..................................... Read but Waltln
: y g
""" > Expected flow, but not realized Academ|es(fore|gn) for cooperation

Actual Performances of Scientists at Fukushima

A case of ill-communicated collaboration between scientists and practitioners

An example: The diffusing-radiation monitoring instrument “SPEEDY” was not used effectively.
Reason (interpretation by the private investigation committee)
1. Too low reliability of data by inspection

MEXT was not given the right to use its data for practical use.

No share of data among related institutions ( MEXT, METI)

Roles of institutions have not been defined definitely

Fear by the headquarters to raise people’s panic

o a bk Db

Ambiguity of authority of public release of data related to accidents

SPEEDY was an excellent instrument, but it was not sufficiently designed for
the practical use, management of data, and application of data in the real
accident. There was no room for scientists to work actually for the
application. We should conclude that the daily collaboration of practical
users and scientists who designed are essential for successful application.
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Issues to be Learned
Important issues for learners to watch and not to avert

Necessity to institutionalize the memory for better communications

A. Crisis management system
1. Chain of command in government, structure and personnel
2. Assign of experts of safety operations to proper posts
3. Implementation of practical place-based rules for safety at levels of depth

B. Management of firms for safety and security

1. Maintain experts who can immediately act

2. Responsible person for various jobs expected in crisis
C. Science and Technology

1. Responsibility of each scientist for safety and security in any field
2. Recognition of relationship between own discipline and safety of plants
3. Wider views of plant systems beyond own disciplines

D. Communication between policy makers and actors(including scientists)

1. General structure of institution composed of people who have memory to be
informed and exchanged within the institution must be established.

2. In order to maintain the institutional memory, we should understand the specific
structure of people in individual institutions respectively.

We must learn that these have not been satisfied in Japan.

Scientist’s Action in Crisis

(Use of expertise)

Incident
Accumulation of risk chronological phase restoration

T 0"

acute phase

1. Grasp of the incident and presentation

Crisis due to an incident contains various factors, such as cause, phenomenon, effects
to human/environment, etc. Scientists and practitioners of various disciplines are
requested to present data: including observation, measurement and analysis;
necessary to understand the incident as correct as possible.

2. Professional responsibility for crisis

Crisis is caused by various phenomena which request particular actions for the
mitigation and rescue of people. Actions require specific knowledge relevant
including science. Therefore, scientists must participate.

3. Flight from the crisis and restoration

Crisis causes unpredictable damages on people, material and society general.
Variety of scientific knowledge is essential for salvation and restoration from the
damage, in both phases of planning and doing.
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Preparation for Disaster and Sustainability Science

After the long development of nature by human beings, the earth indicates its limit at the
end of 20t century. Scientific knowledge has expanded together with the development,
hence it inevitably entails usefulness for development. In 215t century, however, scientific
knowledge should be mainly used for sustaining the earth. Changes are requested:

L. . Objects of
Motivation Discipline research Method Logic Output
Discovery of the Research Observation of Scientifi
e cientific
sDe:velopment laws of Nature for within a individual Analysis | Deduction papers
clénce comprehension discipline | phenomenon
o Discovery of the Researchin | Total observation Advices to
Sustainability problems of the integrated | of nature and Synthesis | Abduction :
Science Earth and society disciplines it actions
for remedy soclety

This table shows that the scientific research for failure/disaster is a part of sustainability
science. We understand it easily because failure/disaster is the worst factor which
deteriorates the earth. We Japanese scientists have recognised that the lack of
comprehension of this necessary change in science caused the insufficient participation
of scientists to activities for prevention, initial stage reaction and mitigation of the East
Japan Disaster including earthquake, tsunami and Accident. We should endeavour to
develop the sustainability science coping with the worsening environment. 45

Scientific Advisor

Scientific advisor as a “knot” of government and scientific community
(who advises the government and inform the political will to scientists.)

Public think-tank

Scientific
advice

- S

4
4
'/ Scientific
H academies
'.
1
1
\Y
\

\

\. Society

> Capacity of Scientific Advisor:(DExcellent achievement on research and education:@Panoramic view of
science domains:@Historical knowledge of relation between science and society:@Insight for effect of
science and technology to society:® Comprehension of evidence-based policy

> Quality of Scientific Advisor:DsStrong will to represent all scientists:@Ethics not straining at own field:3

Global sense:@Robust equity not yielding under strong pressure by specific domain:®Independence of
special interest group 46
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Political Will and Roles of Scientists/Experts

Prime Minister

Government

© H. Yoshikawa

Society(Individuals, Public institutions, Companies, Agencies)

|
S i | Political will
i | (Social Wish)
Scientific Advisors !
Committee of Council of Science i VN
ComESHIUNEnEES andilectinslogy Chief science advisor !
Public policy P —— i
thinktank-1 Public thinktanic i
1
: |
A Advisors Scientists i
Ministries :--IIlll--.lllllllllll---: i \,
= [Science Council of Japan . i Science
" mEemmmmmmmmey Public thinktank-1 | = ! Comml..lnlty
. = | |(Consciousness
. o , E i of responsibility)
- - Academic =
= Universities societies - :
. =

Missions of Scientists and Experts: R&D*Education-Advice

* Presentation of research
(academic, industrial ,public)
*Collaboration

*Int’l present-/collaboration | PR:¥:As)

(discipline)
Peers, academic societies

Rector
. Dean
(Officer)

=g
H |
Engineer

President °J

~

_/

Econom.!.cs’ administratg r
clinica

Humanitgég., Journalist agriculturist.‘,.v'
........ per?;\%?il;t " ctrisis manager’
Esthetics ... ! artist ..
------- industrial designer

Linguistics Psychology

B Juri_sprg‘ql‘e.nee' educator e, ] Medicine
Political sciente  legislatg, mqedical doctor . Bioscience
-~ statesman nur :

“.Synthesiolo
care workeréy &Y

. science
Agrlcu%.suence
Crisis management

---normal and in crisis

3. Public advice(beyond discipline)

Policy policy maker, psycLotheraﬁi.st
sciencefagtors] engineers i Ene.
__Epractitioner] industrialist  F o “General Public
Statistics,  statistician manager
3 ~" Manage.

*Government
*Local Government
etc.

Society with expertise

General society
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Summary

. New relationship between science and society has emerged:

Communication in one-way from science to society has changed to

mutual communication.

. Move of central gravity from “Developing Science” to “Sustainability Science”:
(1) from “Discovery of the truth” to “Recognition of the real”

(2) from Analysis to Design

. A factor useful to improve the relationship between science and society:
From communication between “science and industry” to “science and policy”
i.e. Scientific Advisor to Ministers (to Prime Minister and other Ministers)

Scientists should not forget that they live within society, although they are
independent of it.
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Hosting Organizations

The Heat Transfer Society of Japan

Science Council of Japan

Umbrella Organization

The Assembly for International Heat Transfer Conferences

AIHTC

Supporting Organizations

International Centre for Heat and Mass Transfer
The Japan Society of Mechanical Engineers

The Society of Chemical Engineers, Japan

£, scel
\ , The Society of
[ Chemical Engineers, Japan
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