12}

Shaping the Future beyond Modernity

International Institute for Advanced Studies






Shaping the Future beyond Modernity

International Institute for Advanced Studies (lIAS)



Internationallnstitute for Advanced StudigdAS) was founded in Keihanna Science City
in 1984 as an institute fdiconduct research for the future and happiness of mahkKiinirty
years later, in 2014, we returnedthis original spirit and discussed intensivélWhat are the
big issues in the world of the 21st century, and what are the issues to be addressed immediately
at International Institute for Advanced Studies?Now, to contribute to solving the serious
problems facing the drastically changing globalistycin the near future, we have set up
following four programs from 2015 to 2017

A: Transforming Science and Technology in the 21st Century
- value, system and practiee
(Principal InvestigatorTateo Arimoto, Vice Director, International Institute
for Advanced Studies)

B:Sustainability of Human Survival
- Rebuildingof Value Axistowards2100-
(Principal Investigatar Takamitsu Sawa, Research Advisor, International
Institute for Advanced Stlies)

C:Towards Peaceful Cliving in a World of Diversity
(Principal InvestigatorRyuichi Ida, Vice Director, International Institute for
Advanced Studies)

D: 30 Year Concept for the Keihanna Science City
(Principal Investigator Hiroshi Matsumoto,Vice Director, International
Institute for Advanced Studies)

To solve various issues in the global society, how should academic studies, science and
technology, society, economy, humanity, and figare cities be? Can we, humaibeings
continue tosurvive onthe Earth with the ways of life and values\as are? We hereby publish
a report on the results of our attempts to transcend countries, organizations, and fields, and
have discussions by people of various positions, to find a new directiondeter future of
humanbeingsandthe Earth.

Notice: This English report is the translation of its original Japanese report by using machine
translation followed by postditing by human translators. In the event of any discrepancies between
thistranslated document and the Japanese original, the Japanese original version shall prevail.



Abstractof the fourResearchHPrograms

A: Transforming Science and Technology in the 21st Centuajue, system and practiee

How should we deal with the difficulties faced by human beings, society and the earth of the 21st cent
therefore what is the science and technology of the 21st century? There is a serious awareness that the deve
science and technology throughktension and fine adjustment of the current situation will cause a serious crisis
lives of mankind, the earth and people.
This study group presents the recognition and the world view of the era of science and technology in the 214
from the viewpoint of people and institution. We describe the thesis from a perspective and summarize some
recommendations andaztical examples for change.

B: Sustainability of Human SurvivalRebuilding of Value Axis towards 2160

In consideration of limited earth, a pressing issue facing humanity, it is obvious that the relentless pursuit ¢
through modern capitaim will lead, if unchanged, to the depletion of global resources, an increased wealth g
the swift extinction of the human race. As such, it is necessary for us to go beyond our concept of prog
development, build a stable, recycling economg a sustainable society, reduce the wealth gap as far as possib
create a society that guarantees a cultural lifestyle.

This study group will paint the picture of such society and discuss what needs to be done to make a smooth
into it.

C: TowardsPeaceful Cdiving in aWorld of Diversity

This study group was established with the goal of returning to the dignity of human beings while respecting t
cooperation, and the spirit of reciprocity, and building values for peacefiticg. We examined ideas and eleme
that would form tle basis for presenting the factors for achieving peacefliviog, arising in Japan, as an index.

We will further refine the index elements shown here and the confirmation method of their effectiveness, and
construct a concept of a world ofgmeful celiving, based on the existence of diverse values, to disseminate fro
International Institute for Advanced Studies.

D: 30 Year Concept for the Keihanna Science City *available in Japanese edition only

How cities and/or regions should be in the 21st century. How the International Institute for Advanced Studie
should commit to develop recommendations towards molding Keihanna into a model science city in the fu
years has passed since Keiham6s opening. Taking this opportunit.y
discussed the future of Keihanna with a long term view to draw 30 Year Concept for the Keihanna Science Cit
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A: Transforming Science aniiéchnology in the 21st Centuryalue, system and practiee

How should we deal with the difficulties facing humanity, society, thedarth in the 21st century, and
for that purpose, how should the academic studies of science and technology (&4 8t temtury?

There is a serious awareness that the development of academic studies or science and technology through
extension and fine adjustment of the current state will cause a serious crisis in the lives of the humankind,
the Earth, and the people.lgo, there is a great concern as to whether current science and technology and its
direction will give hope to students, and young scientists and engineers. On the other hand, as seen in SDGs,
the A2030 Agenda for Sust ai ragrded wonBtethe &hitedpNatomsttwo" whi c |
years ago, the expectation is getting bigger for science and technology to solve global or local
socioeconomic difficulties.

This study group first presents the recognition of the era and the worldview concernieg asell
prospects of science and technology in the 21st century, then describes the discussions and analyses from a
perspective of people and institutiera system that promotes innovative changes to scientists as human
beings and sciencefrom various pespectives of the members, and finally concludes with some concrete
recommendations and practical examples for change.

Given the historically accumulated, enormous number of modern science and technology methods and
the ways in which human resourc#®uld be, what we can do as a small group is limited, but we think that
it is important to step into practice now without fear of risk, even if it is small, to network with many other
such movements inside and outside, and to expand cooperation. Wédighéstreport will be a medium
for such activities.

This report was written with the following structure by the respective members.

Chapter 1  Relationship between Science and Society Discussion on the Future Development of
Science in JapanMitsunobu Kano
Chapter 2  Expectation for Science in Responding to the State of the Modern Wealihru Ohtake
Chapter 3  Roles of Humanities and Social Sciences at the Transition ReBiaghka Oki
Chapter 4 The Meaning in Questioning Postmodern Science antridogy- Now is the Time to Talk
about @A AcadeNadkiMMiyghoudi es"”
Chapter 5 SciencePracticed byHumanBeings Emotions that Connect ThoughtShoji Komai
Chapter 6 Issues for Universities as Institutes for Basic Reseakrtitietoshi Kotera
Chaper 7 Roles and Responsibilities of Science and Technology in theC&kdtry
- A New Contract with the SocietyTateo Arimoto
Chapter 8 The21stCentury Global Society From the Perspectives of the Past, Present, and the Future
- [Overview of Lectures]
1. Science and technology in the 21st century from the perspective of sustainability science
- Monte Cassim
2. Science and technologwliman beings and society in the pgsbwth era Yoshinori Hiroi
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- A Discussion on the Future Development of Science in Japan

Mitsunobu Kano



A: Transforming Science aniiéchnology in the 21st Centuryalue, system and practiee

1. Definition of "science" in this paper
First, | will clarify the definition of "science" in this
paper.
iSci enced may have var.i
paper defines it as follows. "Science" as used in this
paper ef er s t he
followed by 2) devising a "new (not yet accepted)
hypothesis,d then 3)
that i s

the devised hypothesis to prove that 2)}rue, and 5)

t o acts of

fevi dence
asking others about this hypothesis and the contents of
the prooft So, what are the roles of such acts, and what
are the roles of those who perform such acts (i.e.,
scientists) and the significance of their presence in
society?

2. What can"science" do?

Science has been searching for truth so far by
investigating whether there are any relationships
between observed phenomena (correlations), and
whether there is a relationship of cause and result
(causal relationship). In this way, sciencashgiven a
certain explanation in the form of a proved hypothesis
to questions concerning various phenomena, such as
why the color of the sky is blue, why the blood is red,
when and why an object is easily flammable, how the
growth of a plant changes withhat kind of substance,
and when and why we feel pain. Also, by utilizing,

applying, and combining
to always reproduce something when a given method is
foll owedodo have been

industries have deloped as well. Masgroduced
industrial products around us are likely to be products
of these trains of thought.

For these reasons, due to the achievements of giving
accurate answers to various questions and applying
them to produce various products thpdople desire,
there is a possibility that people have somewhat had an
"expectation that science is universal."

However, i s sci

ence vers

that it is not so.

! Ronriteki kangaekata tsutaekata: konkyo ni motozuku tadashii giron
no tameni (Logical Ways of Thinking and Communicating: For
Correct Discussions Based on Groundditsunobu Kano. 2016.

Keio University Press.

Concerning the expectation of versatility, there is a
limit in the sene that scientific outcomes almost always
have the two sides of the good and the bad as one of the

olimmigs ofdseigndenlssties celated, to rbeditcal cdren and

nuclear energy are probably suitable examples for

give humans a method of "giving a big influence" on

g a t h leumans, put ifftHe influenceaid tboystromng eitlwil cagisk O
repr od u chedth goblbnys oradéatheandsif isedvaropetly, it véllbe e c t

It iis neither
be either poison or medig." In medicine, a desirable
effect among others is called the main effect, and an
undesirable one is called a side effect. The outcomes of

science should also have main effects, and of course,

beneficial

side effects, in this sense. Therefore, we cannot say that
it will always be versatile towards the desired direction.
Another limitation is the limit of phenomena that a
method that is science can handle. If science is in fact
defined as mentioned at the beginning, it is very
difficult to deal uske
Aireproduci bl e dence" can
it is a "reproducible phenomenon," it cannot be a
subject of scientific study. However, not all phenomena

with  a phenomenon
evi

in the world are reproducible. Indeed, we can say that
the life of a human being itself imot completely
reproducible, and is a onde-a-lifetime phenomenon.
that
recogni zes

A phenomenon a person experiences and

at a certain ti

a ctime"pance id a eomipé acouarénceocaused byi the y s

combination of the following maiexplanatory factors

devel og tha comanation db eeain enes thatf a perbon was t

born with, the kind of experiences that the person has
gone through up to that point in time, and the
environment in which the person is placed at that time.
Is stating a little bitof probability theory for each of

these factors what a method of science can do to
explain such onéime phenomena? For example, it

should be something of the following extents: if a
certain gene exists, the probability of occurrence of

individuals having a certain gene); if a person has a
certain experience, the probability of occurrence of

something increases (since there are multiple

individuals having the same experience, for example
those who have receiveéde same educational content);

1 Jtalkifigrabocitdhe dual natunegf stiemee. Both defipit | o n, 0

4 )

p

me

h

admiething ? increases({siace t therei faré s mulipdes s i b |



Chapter 1 Relationshipetween Science and Society

or if they share a certain period of time, the probability sick and are at a loss, science which elucidates the
of occurrence of something increases. Even in the stage reason and gives them a coping method that anyone can
of estimating the probability, if there are multiple pieces reproduce must seem like a wonderful existence. In
of data that can be analyzed, difficulty awaitsthe addition to medidacare, there are voices in Japan
process of trying to extract samples that can be used to expecting promotion of science against disasters such
estimate the true population from them. as earthquake and volcanoes. It should be natural in an
It is suggested that it is very difficult to expect environment troubled by disasters. In recent years,
versatility from science at least from these two aspects, sustainable developmental goals (SDGs) by the United

and after the earthquakes in 2011, many depa Nationse x i st as a summary of i t
citizens no longer %expect Vioredsat'lpiolyl émattbebdset sol ve
Al ternatively, at t he i Me et
3. What is the societal expectation for "science"? Scientists" held by the National Young Academy of
-Science for "-probl em s o WJapannSgiénce Council of Japan, with the support of the
So, what kind of content do people not engaged in International Institute for Advanced Studies, which
science want from science? invited Asiabds regional membe
It shoul d b e aadtdtiesn forythosgu s éfrwela”l i zi ng an inclusive soci
people. To guess at what moment they feel it is with clear effects to realize a sustainable ecosystem"
Auseful b " it i s probably wiere raised 3s fufure tssugg.i ves me what I (
not have now but am | ongi ndlowf importagfdas e asoetific dbegiive,s should o r
when 2) fiit hel ps me wi t hscientistsst cdnsider msuchn at rsaenck | with wat h
(solves a problem). o Aproklbémi ngo focus? Voices m
An interest in a science that "gives me whatldonot t hat e v e n -searchingl' onfiyt scienceh has
have now but am | ongi ng fpmduced a lat ofadsultsalset us corsider & Igtle morei n
research on the universe or the océ€anyould on why t hmesolvirigp itypeb terels to be

correspond to this. Or, some science comics andl, sci considered important in recent years.
so to speak, are loved may be loved for the samemeaso Human beings engaged in scientific activities are just

Il n a way, I think that e x poneed sthe osectors tthata tonsfitlteh lauman saciety.r e a t
and fithere is a romanceo0 alheseforpop the gne haadi ssienceaanddscientists eant i f
activities at present realize this to quite an extent. be regarded as an answer te tfuestion as to what role

On the other hand, s o0 cC i e tthyey day asuhpyperist whilefallowing otbersdoniveeandit h a
will help me whenlamintrdul e, 6 f or e x a gng allpweduo livd idhuman society.
include support for medical reseafchWhen people get There are many reasons why humans dominated
other animals, but there is the idea that the ability to
For exampleHeisei 24 nen ban kagaku gijutsu hakusbai 2 setsu, "exchange" can be cited as or@asorr. It is the idea
kagaku gijutsu seisaku ni towareteiru mono (Section 2, S&T policy at

stake White paper on science and technology 32012
http://www.mext.go.jp/b_menu/hakusho/html/hpaa201201/detail/132

2773htm anticipated is lurking in the use of scierare technology” (65%);

% Kagaku gijutsu ni kansuru kokumin ishiki chous2014 nen 2 fgovernment should support scientif
gatsu- 2015 nen 10 gatsu kagaku gijutsu no kanshin to shinrai cutinpedge academic studieso (65%), et
-(Public attitude survey of science and technoloigyerest and trust convenient and comfortable as science and technology progress"

for S&T in 2/2014- 10/2015). Moritaka Hosotsubo. Natal Institute (59 %) ; fiknowi ng s cimpeortantdor meh (4580y,er yday
of Science and Technology Policy. Research material; 244. P.9 in iit is good for experts who are fam
particular. http://data.nistep.go.jp/dspace/handle/11035/3120 and technology to decide the direct|

4 The same as above. Below are several quotes. [Measures with many institutions and organizations that conduct R&D of science and
requests are: fApr omdiseasepreveantion R&D beBCchnbeEoygy b u ghé scitmtific baBicoh the stienae and
measures" (57%); fiproviding infotmabhhohogp"théleopnenabnpubkbthoobngi c.
natur al di saster prediction meas techeoldy (30%);5tke)magnitugerofa\paossible aagidenth(39%Y), area t i o n
to the general public on infectious disease prevention measures" some of the higher ones.]

(52%) ; fipromot i on amfvolcA&& Bruption e ar t P ldan-ai % ashita o kirihiraku tameno jinrui 10 mannemgfihe

prediction measures" (52%), etc. Many were related to infectious Rational Optimist: How Prosperity Evoledatt Ridley. Translated

diseases and natural disasters.] ["Science and technology are by Naoko Ota., Taeko Kajihara., & Hiroyuki Shibata. 2013.
occasionally abused or misused" HayakdspNonfitcthmnger that cannot be
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that the human race won prosperity through the
activities of exchanging what they had with others who
did not have it, and having others offer what they did
not have if they had it.
can science offsar o i wh o mo ?

In other words, it seems useful for people who makes

the scientist, and while it could be one that will be
shared to society in the future, at times it may not be
recognized that way when the scientific activity is

Fcardedhout. ihese wgak poimts create great ahallenged wh a

in the following relatimship to money.
Money can be thought of as a kind of substitute index

living out of science to think about what they have, and of the "exchange" mentioned above. For example, if
about what they do not have that others have, in Umisachihiko the Fisherman has two mackerels that he
thinking about the role of science in society. | will show
what scientific activitiesi h a v e 0

just caught, and Yamasachihiko the Mountain Hunter
from t hi shagpaheap bf mouhtairvvegetdl and if they are what

Does that mean that we will provide "accurate" answers each of them wants, the exchange should be successful

t o itroubl es” t hrough t h oewep twithoutanmodey. Haavévar, inctild dasecit they n ?
However, i f it i's just a baonottagre® pnrwinat thay icamsider ® besofvequivalentt o
troubl es, o not only sci envcake, b wil bead soarce fob wouhlet Hawnmahy t h a

business adstities provide to society through already  brackens are an equiealt of two mackerels in value?

commercialized services would be a very good example Money is very useful for making an adjustment here.

of it. Therefore, if there is no differentiation from

fanswer s to troubl es”

services, we cannot talk about the reason why "sclence
is necessary sufficiently. Taking this perspective into

Scientific activities cannot be unrelated to money.

t h r Bhosg kengagexl insstience fpr lipng ondsuficst rmurtura n d

themselves and their families daily, and also obtain
labor and madrials necessary for conducting data

consideration, can scientific strengths be summarized as collection activities for their own businesses. Then, we

"the possibility to provide more accurate answers to
phenomena for which there is no understanding or
countermeasure"? On a side note, in thistory of

return to the question of i\

order to obtain t
Furthermore, in modern environments, this fund is

i whomo in

science being accepted in Japanese society, at least atmostly cowered by government budgets in the case of

the beginning of the transition from the Edo period to
the Meiji era, it is highly probable that science was an
activity that gave the aforementioned "solution" than
created new things oits own. There was a clan, the
Tsuyama clan, which actively incorporated Dutch
studies in northern Okayama. At the museum exhibiting
this
importance of the fact that there were those who
pursued Dutch studieslid any of them utilize it to
create new The

accompli shment, I

things?o0

ashbader 8Whahd

science. In comparison with the time when science was
conducted with seléxpenses or funds from patrons
among aristocrats or othetswhen we think about

Afwhat o science can offer to
forcibly collected from the members of society, i.e.,
taxes, Awhomo wil/l be the ¢

i wh aetcdo gwii lzle bteh et |
supposed to be able to provide as previously discussed.
Even in corporate activities in which thewy tto raise

a prdditsy byrthemsalses and createDjbbs, companisseare

there have been many who created new things as required to have an awareness as public institutions of

scientists after that. However, there is room for
verification as to whether the acceptance surrounding
scientists by society na the institutions have been
optimized for creating new things.

On the other hand, the "weak points" of science are
probably that it is hard to make their result easily
redeemable into money, and that it takes time and effort
to provide an accurate answer. In addition, there are

cases where the targeted phenomenomlig \@sible to

society in recent yearsFurthermore, in times when
the financial situations of many governments and
citizens are not good, it shoultt understandable that

According to Peter Dea€hishiki to keiken no kakumekagaku
kakumei no genba de nani ga okottakRevolutionizing the Science

- European Knowledge and its Ambitions, 180®0, second editign
Misuzu Shobo. 2012., the patrons of the time supported those who
created their own new insights and presented them because it would
eventually raise their owstatus as an authority.

"For exampleKigyo navigator(Entrepreneur navigatdr Kenichi
Sugano., & Yoshihiko Fuchibe. 2016. Toyo Keizai Inc.
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scientific activities in tchoereicteaetsisom df tihgiinvk ntgh atn s |
troubl es"” a-solding" Agoer ostionglym  balance unless we emphasize the necessity of
emphasized as requests to activities using public funds. "induction" a little more. From this point on, | believe
However, along with the importance of t hat t he i mpor t a-sotvieg”" tgpe t he
i p r odsdiviegntype" science, wemust not forget should be emphasized to balandagls, and that tone is
about t he wealching tyme'f scighder This h strengthened also in this paper.
is already well practiced in the current scientific
activities, so emphasis tends to be forgotten in the 4 . I n advancing sc-ovingge of
current situation, but unless not only the surface type
understanding of a problem n@& proposing a | will discuss the current state of medicine facing the
countermeasure but also acts of thinking about the field of clinics, one which is probably the oldest science
reason why the phenomenon occurred, what the of the problerrsolving type. @ the tasks demanded by
mechanism is, and what the essence is, pursuing them, society, | think that there is a significance in deriving
and systematizing the results parallel to the the question of how much of the material aspect is left,
Aproklbémi ng typeo swvomaterc e thakis, baw,muah lisdeft khat can be answered by the
which will be the material used for thinking will be "natural scientific approach.”
shallow, and the solutions devised by accumulating the | think that one of the reasonshy research on
known matters will be shallow. It is also meaningful to  diseases, or Western medicine since the 19th century,
use a sci encsearchirfgtygelias l vefiue r umashable to develop to this extent is that they treated the
for education. We need tmake efforts to cultivate material and mental aspects of human beings separately,
human resources who try to think about the essence and kept exploring the material aspect and reproducible
rather than those who only see surface phenomena. parts. In othe words, it was a natural scientific
However, if we quest for this direction too much, the approach. The reason why anatomy is at the beginning

targets of activities will be too small. Balancingis of a medi cal department 6s ed
important. come to my mind when | went through it but looking
These elemnt s of -solvipg" o Bnd e m back, probably because it was meant to make them first

"truth-searching" in science do not correspond perfectly payattention to the material aspects of the existence of
to this, but they may have some commonalities with the humans and the material structural commonalities
comparison bet ween " i.h d u cbetiveem "individuald hum@rds.e thu additiom o the
Al nduction” is a way of t dighifitdancenaj deadmposgitg awtarget problemn ohto o f
generalizatiorcan be made when many observed facts material and mental elements and further decomposing
are scattered in front of you, and when there is no thematerial element into details to make analysis easier,
known law, there is no choice but to start with this. This as long as we treat the material elements,
should be an appropriate method to solve a "problem" reproducibility is higher than for mental elements, and
about whi ch filyou have n dhereiwill beaa signifftante of making ideasiel to reach
ADeduacgtoont he other hand, ansagreementaby fimding ¢ome abkolute grbth an
which you confirm whether a new phenomenon applies scientific method. If some kind of material obtained
to existing rules, theorems, and the like, as the premise. from a patient shows a change in contrast to a

The latter, deduction, makes it easy to see the correct counterpart material obtained from a healthy person, it
and the wrong, so judgment according to thisiking is possible to devise a hypothesis that it is some
is likely to be preferred in evaluating others. In my  material linked to the cause of the diseas® prove it.
impression from spending time in Japan, the balance It is much easier than establishing a hypothesis by
between ‘induction' and ‘'deduction’ is poor, and comparing behaviors, etc., which seem to be due to
‘deduction’ is dominant from the educational contents, mental abnormality, to that of a healthy person, and to
maybe because therdors fAahbherdvaiitmé r ati on
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Among the various phenomena surrounding human
beings, classification ismmade roughly between natural

established easily. Moreover, to search for

countermeasures based on problems, academic rigor is

science, and humanities and social sciences, depending difficult to pursue, for example, compared to the world

on which element is to be focused in practicing science.
Basically, natural science deals with the material. In this
case, it is easy to obtain data as a numerical vaha,
proof of causality can be easily obtained by an
intervention experiment. However, when trying to deal
with activities brought by highesrder functions of
humans (social activities), it is difficult to turn them
into numerical values. It will be necesy to deal with
so-called qualitative data, and because intervention
experiments are difficult, only correlations can be
shown, and in many cases, there is no choice but to rely
on inference for causality. The -salled big data can
only show correlatiorbasically, also. Also, to begin
with, a human being analyzing another human being
means that there is no way of having an absolute point
of view, and it is inevitable to become relatfe.

For this reason, to advance science dealing with
issues of societyit is often not easy to obtain results
that satisfy scientific standards set by those skilled in
natural science. It is not easy to attempt to systematize
the results of scientific activities in a simple and clear
way, either. As a result, science of thelgemsolving
type gives the impression that it is not well accepted in
the community of scientists who prefer the rigor of
discussion, especially with regard to the contents
targeting society or higherder human functions.

of physics. Sometimes it is too much work to simply
describe a problem wittata, not just an impression of
it; 2) Since there are many problems to which we do not
know how to approach, there tends to be a rise and fall
of research methods according to trends; 3) The
classification of fields will tend to be organized by
problem @ by coping method (for example, by
approach such as internal medicine and surgery, or by
organ),
phenomena included in other classifications is found, it
tends to be difficult to make a move. From the above, it
should be concluded that science that responds to

and even if a mechanism common to

problems is not enough, and that science of the
truth-searching type is also necessary.

5. Acceptance of science in Japanese society

Next, | will consider how acceptance of science
should be in Japanese society the future. | will
discuss this from 1) the aspect of the balance between
emotion and rationality, and 2) the aspect of family
composition.

Let's begin with analyzing the current situation.

I will divide the aspects of higharder functions of
humans im the emotion and rationality, for the time
being. Japanese society has emphasized empathy or
emotional aspects in communication. For example, |
t he

However, if we do not go bewd this gap, it will not be think kuuki o yomu( " r eadi ng
for enti fic act i vicausimgs nedaiive gmadtionso tot other§ shatlng itheg i |

airo

easy ScCi

silo™ of each specialty.

In addition, a difficulty is foreseeable when science
for responding to social problems prospers. Here again,
it will be helpful to look at thetrend of clinical
medicine. This is because clinical medicine is exactly

situation, andor that purpose maximizing empathy. In
such a trend, how can "rationality" and its result be
utilized?

They say that human perception generally has the
“fast system" and the "slow systeffl."The fast system

t he iscience to respond tiointuitiveelt ih based rors éxpepence land enmgmoo f
disease." What tends to happen there are; 1) While there forms an impression, and relies on heuristics. It is
is always a problem ahead, and in the pressure of affected by emotion. It answers quickly to complicated
having to respond to ithe method of coping is not problems, but it is inaccurate. It has a priming effect,

and brings illusion. It is also impulsive and gives an

% Ways of Knowing, Competing Methodologies in Social and illusion of causality. On the ber hand, the slow system

Political Research,"2ed. By Jonathon Moses, Torbjgtnutsen.
2012, Palgrave.

® Silo effect: Kodo senmonka shakai no wéfae Silo Effect: The
Peril of Expertise and the Promise of Breaking Down Bar}ie2616.
Gillian Tett. Translated by Nami Hijikata. Bungeishunju.

is logical. Working this system requires attention and

¥ Thinking, Fast and SlavDaniel Kahnean. 2012. Penguin.
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effort, and it becomes dull if you are cognitively busy
or tired. Even fatigue and hunger make it dull. However,
intuition can be modified by logic or statistical data,
and ithas the function of setfontrol.

Then, this can mean that what Japanese society has
emphasi zed
what science aims for is to make efforts to make this

mor e i s

"slow system" work.

According to Kahneman, the content of thew
system can be incorporated into the fast system by
training. Then, scientific thinking can possibly be

Chapter 1 Relationshipetween Science and Society

are 1) bbb, 2) ccc, and 3) ddd. On the other hand, also,
evidence that does support it are 1) eee, 2) fff, and 3)
0gg. However, | thoughhtt this idea was better from
the viewpoint of hhh." As you can see, this is the
prototype of scientific thinking or argumentation. On a

education was not provided with respect to the
discussion type whh required more complicated

thought, and because of its immigration culture, they
started teaching only up to the simpler persuasion type.
The fiveparagraph essay is exactly this persuasion

ut i | i z isidegnote, inethe fUhitads $tates, ynstheeldih tentuwh i | e

incorporated into the fAfastpesystem" by training. I f th

possi bl e, this wi || be i mpNext, t1awiltdisclise the cumentr state pfrfamdly s e 0

thinking. composiion. Further considering the factors that
Regarding the techniquesf d'logical" thinking, determine a person6s relatio

composition education can be considered to contribute that the influence of the early childhood before a child

to it."* The factbased type of composition educationin  fir emember s anythingo is prob

Japan is mainly of the type that only arranges events
that occurred in the chronological order. "About today's
| wased my face first, then | ate my
meal...Today was a good day." This is the type. Even
when | want a scientific paper written, at times | see
that this style is brought in. "About the object. First, |
got the finding 1, then | got the finding 2...1 did aogo
research." However, in Western cultures, at least since

events.

the ancient Roman times, there have already been
several other types included, and training is given for
thinking about which type to select and write.
Especially noteworthy are the persuasionetygmd the
discussion type. Both are the same in the way that the
contents of an assertion are supported by adding the
facts related to the contents of the assertion as the
reason. "l think that aaa. The reasons are 1) bbb, 2) ccc,
and 3) ddd. So, this idea correct." The difference is
that the persuasion type enumerates only the reasons
that are consistent with the asserted content, whereas
the discussion type lists content that does not support
the content of the assertion in addition to content that
supports it, and argues that the content of the assertion
is still correct. "I think that aaa. Evidence that support it

1 Ronriteki kangaekata tsutaekata: konkyo ni motozuku tadashii
giron no tameni(Logical Ways of Thinking and Communicating: For
Correct Discussions Based on Groundditsunobu Kano. 2016.

Eeio University Press.

http://lwww.suepalmero.uk/education_publications_skeletons_non_fi
ction.php
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there is a survey result which says that expegs or
liking of a particular subject during early schooling
have a large positive influence on the direct effect on
their trust on scientists.

There is a way of thinking that discusses the potential
influence of such human thought from the aspect of
family composition.* According to this, Japan,
Ger many, Sweden, Kor ea,
family” type (at least traditionally). That is, one of the
children (generally the eldest son) stays with their
parents. Parents are authoritative to childramd
brothers are treated unequally. The basic values are
those of authority and inequality. They are eager to
educate children. The status of women is relatively high.
They are oriented toward order and stability. There are
few changes

are ethnocentric. Organizations are vertically

segmented. On the other hand, the United States, the

United Kingdom, and France are of the "nuclear
" this
house when they become an adarents and their

family type. I n

13 Kagaku gijutsu ni kansuru kokumin ishiki chous2014 nen 2
gatsu- 2015 nen 10 gatsu kagaku gijutsu no kanshin to shinrai
-(Public attitude survey of science and technologyerest and trust
for S&T in 2/2014- 10/2015). Moritaka Hosotsubo. National Institute
of Science and Technology Policy. Research material; 244.
http://data.nistep.go.jp/dspace/handle/11035/3120

4 Sekai no tayosei kazoku kozo to kindafsaiDiversité du monde:
Famille et modrnité). 2008. Emmanuel Todd. Translated by
Fumitaka Ogino. Fujiwarahoten.

and

type,

o f admihigratianoTheyr n me n
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children are independent of each other. Their basic "rationality" and its result utilizablédrom now on in

value is freedom. The status of women is high (because Japan?

the husband and the wife are equal). They are not keen  To begin with, it is necessary to train people how to

on their children's education. They prefer individualism  set goals (agenda) for them to have their own content of

and free economyMobility is high. By the way, in assertion. Where can we find a problem to cope with
comparison, it says that the former communist regions, from phenomena around us, and find a question? Can
such as China and Russia, are categorized as the we extract and orgaze it? To be able to do this training
Afexogamous community f ami |basedonh yntpneic motivés) it issecessary to ehimaabout

with their parents to make a large family. Parents are how we can set up the dAexhil
authoritatve to children, and brothers are equal. The opportunity to start a fAtrot
basic values are those of authority and equality. They s houl d be when emotions and
are not keen on their children's education. The status of When do we feel that we have a dream? Do we feel
women is generally low. They have a high affinity with  motivated for things that are unreachable, such as

communism which is currently being practice@f settings related to the universe, or what is likely to
course, Todd himself admits that it is impossible to make us better, like achievement of what we hope for?
explain all social phenomena from this point of view Next, | suggest that training is necessanytfinking

alone. For example, Japan and Germany are about verifiable reasoning (i.e., it can be agreed upon
traditionally both of fi s t &y mthers; ahe afbrgnientioneg peesyasioh type), ahdaip a n
emphasizes consideration toward others, while addition, for thinking about both pros and cons as
Germany emphasizes frankness, and these influence the comprehensively as possible (i.e., the aforementioned
ways in which these societies are. However, | have the discussion type). Training fesuch reasoning is an issue
impression that this view captures the structure of of types of composition, and the training does not have
society quite well. to be done in English but can still be done in the native
In Japan, which currently seems to be rapidly language of Japanese.
transitioning f ny'otype tohtke i s tAlsanl thihkahatitHe training of this way of thinking
"nuclear family" type in many ways, it seems possible seems to be the content which higheducation,
to predict to some extent how the social structure will especially graduate school education should support,
change. However, in current Japan, not all the patterns given the current state of Japan where elementary,
mentioned above apply. The current situation in Japan junior high, or high schools rarely provide it. This is
is that parents areohauthoritarian to their children, but because small group education at graduate schools with
parents and children are not independent, brothers have research labs and seminaranc provide the most
become more equal, parents are enthusiastic for their suitable opportunity for these thinking methods as
children's education, and so on. It is heading toward the onthej ob tr ai ni ng. Of cour se,
"nuclear family" type while keeping half of tfes t e m that graduate school education is conducted for that
family" element. As Todd also points this out, because purpose is extremely important. If this becomes
"society has inertia," we should expect it to change over generally accepted, the hypettis should be
decades. It is consistent with this. established that a graduate school education should be
received for the purpose of acquiring the krAloow of
Then, based on these, | would like to consider the the thinking methods necessary for internationalized

future in Japanese society. In particular, wétaduld be corporate activities in recent years.

done to bring motivation in the direction of the

bottomup scientific thinking rather than the tojpwn Next, | will consider how valueghat flow in
thinking? Japanese society can change in the future. The family

First, about how coexistence of rationality, and structure in Japan is changing from the stem family
emotion and empathy should be. How to make

12
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type to the nuclear family typ2i n Todd 6s wmphabis ¢h "public interest" that shares a commonality
Among the <characteri sti cs wihathissveag of thinking s befisning o bd talked | v, 0
the points that one of the childregeferally the eldest about by other expert§. However, if Japanese society

son) remains with the parents, parents are authoritative becomes one of the "absolute nuclear familyje as

to their children, and brothers are treated unequally, are defined by Todd, and "selfishness" is strengthened and
rapidly being lost with the younger generations. As the emphasis on "altruism" becomes difficult as a whole,
inference, the value of society changes accordingly, and it may be one idea to formulate a system that facilitates

if it does the value of community building will need to volunteers among independent individuals to perform

be reorganized. For example, the relationship between altruistic activities with their individual intentions
teachers and students at the place for school educatonis epar at el y. " Al so, in t he
was probably one of the form in which teachers, likened prioritizes rationality in addition to being a "nuclear

as parents, had authority, and studentkenied as family" type, the fact that a book arguing for the
children, had respect for them, but in recent years, this importance of "virtue" and "personalify"was sold in

way of thinking is being lost rapidly. However, in the  alarge number gives an important suggestion on human
sense of the speed of change, as described above, society.

because fAthere is inertia in society," a change will o
for the first time afterover decades, or even after Here, | will dig deep into my analysis of "altruism"
generations when the n u mb &srin motivatiop ® @qndluet sciertten Espebialy lewill
thought it natural since they were born" incred$es. discuss the way science supported by public funds

Amid this change, | will present a “recognition of should be. | have ¢ impression that the current

the value of altruism" as a feasible proposal. In other scientific evaluation index in Japan tends to lean toward
words, it is a sggestion to recognize what public what is easy to be commercialized, that is, what will
means. yield an economic benefit quickly, or what everyone
The "nuclear family" type is said to head toward wants to use right now even if they have to pay money.
individualism, but if this involves strengthening of A purchaser (a company or an individual) comes out to
isel fishness, " t he power the scienceumihpaoshdrte rsno cii @lt tyr ua st iac "
community will naturally weaken. Amid this, however,  the result thereof. Therefore, it agrees with the current
we must redfine the way society should be in which a  index. However, there is much tendency to contribute
large number of people live together. Here, the funds to such subjects which are easy tdemstand and
redistribution of the concentrated resources (e.g., explain. Then, what should we do about targets which
wealth) makes it difficult for the resources to gather, but everyone understands the necessity to grapple with but
the importance of supporting what is necessary as a that does not pay their own money immediately? For
human group (society) will be necognized’ The example, in the past there were examples such as the
Newtonian dynamics, Linnaeus'lapt classification,

15 According to Todd, the "nuclear family” type can be divided into ~ Darwin's theory of evolution, Wegener's continental

two. They are the "absolute nucl galmd,A nlSchiitrahh's Tidjak Bcavafion! EVeén P Ot

equality, and the "equalitgriented nalear family" type where the

brothers are equal. This difference is said to emerge as a difference in if some value was recognized on the spot, did anyone
acceptance of immigrants. The equabtyented nuclear family arrive . . .

at universalism, and immigrants are not regarded as essentially think that they could invest their money on the spot?

different people. Abolute nuclear families and stem families arrive at

differentialism, and regard immigrants as different ethnic groups. | . . ]
think that Japan is shifting toward an absolute nuclear family type that ~ Collaborative system of industry, government, and academia (PPP)

has no concern about the difference between the eldest saheand regardiqg dementia: Interview report and proposal). Mitsunobu Kano.,
rest? That is, it seems to be pursuing the American type. Shunpei Komura., & Ken Aoo. 2017.

16 After all, it will proceed like a "paradigm shift." Paradigm shift: http://mwww3.grips.ac.jp/~GHIPP/wpontent/uploads/2017/02/PDF
Thomas KuhnThe Structure of Scientific Revolutions, Second 1.pdf

Edition, Enlarged 1970, Chicago University Press BAKoeki 0 s hibeigatarssinonstmigi no steuétiPublic

7 | will list the following report as an example regarding dementia, Interest" Capitalism: The End of the Britigimerican Capitalisth

one of the social issues. Ninchisho ni okeru kokusaitekina George Hara. 2017. Bunshun Shinsho.

sankangaku no renkei taisei (PPP) no kochiku to katsuyo no tameni: ' The 7 Habits of Highly Effective Peopftephen Covey. 2004.
mendan hokoku oyobi teian (For building and utilizing international Simon & Schuster. "15 million copies sold."
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From this point of \ew, | think science of medium to
long-term "altruistic" purposes may not be sufficiently
supported by the current measures or systems. On the
other hand, however, there may be an aspect that
requires caution as to whether it is sufficiently
distinguishedrfom the science of "selfish" purposes.

The activity of science is one in which, once again, a
(new) method that no one could think of but can be
pursued by anyone once it is shown (reproducible), and
leads to solution of a certain problem or elucidating a
mystery. Therefore, it can solve or elucidate a problem
or mystery of others (society) in a generally acceptable
way. So, | think that we can say that medium to
long-term science will eventually arrive at being
"altruistic" and meet "public interests."

This discussion is also directed toward a discussion
of how to evaluate science. That is, when there are
multiple research projects which are subjects of
evaluation, a question arises as to how to decide the
winner and the loser. When evaluated based on the
research method, it will be necessary for them to satisfy
all the quality requirements of the existing related fields.
This is very harsh on new fields. When this method is
taken, only existing science will win. Then, how about
measuring them based on mation? If only
motivation is measured, it will be relatively easy, but if
it is not accompanied by evaluation of the content, then
the party that #@Ajust
wi || end up ng thi
for sure isthe need for humility in evaluation. Or, it is
the need for a critical spirit against themselves,
meaning the recognition of "limits" in their activities in
that they are not perfect. Moreover, it is necessary to
y
without this, we would not be willing to evaluate what
is different in a positive way, and cooperation would
not be successful.

Wi nni S

recognize <clearl

6 . Part i
means in future society

According to Thomas Kuhn's extremelyrfaus book
on fipar adiThen Stractuie f df ,Sdientific

Revolutions(Second Edition, Enlarged, 1970, Chicago

of science that

Uni versity Press), 0f.

violations of expectation, attract the increasing attention
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of a scientific community @eds detailed study, as does
the emergence of the crises that may be induced by

repeated failure to make an
Now, what is becoming an fAal
whose internalization cannot

of science? How will theconsistency as a system
collapse if it remains in the current state?

First of all, as stated so far, the background is that
regarding the fact that scientific outcomes are widely
used in general and the consequent expectations for and
public investment ithe outcomes (however, we cannot
say with certainty that this expectation and investment
are intended for the long road of verifying a hypothesis,
which is a steady process that science goes through, and
the tendency to expect output is as already stated)
point can be made that a conflict has arisen in the
t he

acade mi

from soci
ety t he

From the viewpoint of seeing academics from
societybs

expectscontribution of science (outcomes) to social

academi cs seen

soci seen from

side, there are th
issues that cannot be solved without transcending
conventional disciplines. However, it is difficult to

afford investment that are necessary from a {tamm

perspective rather than a shtetm one. On the othe

hand, from the viewpoint of seeing society from the
tphreeyv i coauusl
twhilennere id & g@rapenglty forf general lhiman b@ings t h
including academics to strengthen existing systems
rather than seeking new ones, it is diffictd receive
acceptance when trying to create a new system to deal

with an issue. When you do try to create one, a
"patadigen shift'l i$ jost what'is reduired. Furthermore,
societyébs
strong, but understanding of aedtry into the process

of science, that is, the moves to pursue scientific
thinking are far from sufficient. In addition, it is
difécaltdfer sdciety tb enakd a xeeedsary inestnoenti t s

from a longterm perspective rather than a skerim

expectations for

one. For this reaspnwhen a scientist is heading

towards solving a social issue in an effort to fulfill their
"duty" accompanying the "freedom" that they get, even
$uevhi shvaasbmhei
be bl

fmatmme r i €spm

may not Vi si e tanosoci et



being able to finance their activity can arise.

Then, concerning such anomalies, in what direction
will it be desirable for a change occur in the future?

In thinking about this, we will divide the principles
of human behavior roughly as follows:
Syg¢em 0: Layer for survival and maintenance of the
species
System 1: Layer for emotion, motivation, action, and
waiting
System 2: Layer for logic, sociality, and letgrm
prospects
We will first place this insight in the background that
human behavior igivided into these stratified layefs.
The problem is that the actions that each system aims
for do not match in many cases. How to balance them is
an issue in every culture. Regarding their balance, it is
said that the standards of measuring the "goolladf
is 4S (1. Survival; 2. Sex, including gender balance etc.;
3. Security, i . e.,
Safety; and 4. Success), and whether they can be
Ai mprovedo me ans a
environment which you want to move t3."

For reference, in Success, for example, some of the
sted
work and ability over nepotism and inheritance,”

i t ems [ ar e:
"importance of the current moment, not the afterlife,”
Afefforts over

having a dream is evaluated positively and it is put into

action, o Adynamic and
environment, 0o and

some of the I isted items
culture," "knowledge and researclven superstition,"
Afdi alogue over one truth,"
for diversity,

status quo, " and

l earn. ™ I n Security,
prohibitiuore, "ofAdulust and
unity towards a common
for economic independence,

and its use is efficient,” and so on, are listed. The item

2 On aside note, if | dare to name them in association with their
anatomically corresponding parts of the brain, it would be 0. brain
stem and basal ganglia; 1. limbic system; and 2. cerebral cortex, but
their forms and functions do not always match.

2 MoveupWhy some cultures
Rapaille and A Roemer, Penguin Books, 2016
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of Sex includes: "that parents have equal deteation
rights thin their famil
education at school and can choose what to learn," and
it hat
others. Of course, among these directions, there are
things that depend on familgtructure, educational
content, and social norm at the time of growing up,
among others, but as a result of human evolution,
almost all human beings seem to be commonly aware

Wi y, "

choice of work i s not

of many of these items.

Here, | will set a question of what kind of other
personhuman beings in general would want to support.
| snét t his exactly the
improvement of the aforementioned "4S" of themselves,
or of the group that includes them? In particular, it is

ot he

said that a country that has achieved andoirec "a
society that creates new things and can accept those

new things without being able to maintain its

fidef en sest@blished inerests? vell combnueeto rosfietaitoat i v e t

is done using science, it would be appropriate to

" b et t =pport thah scienceoas wedl. rConcermihg passibility

that the method must be science, or for example, that it
could be art or others, in general, if a good way to better

t ol er aensuee thd agcuracycol reew igfermation fér @ruuamknown y o]

phenomenon is required, | think we can answer that
science is appromte. For example, | think the rise of

st abarlgy,yo " sCibradmwasinparallet witlo refleation bnethte ime when

religion was dominating society.
¢ Thenaih that ease, candthe s@ehce that & Isupported

i f r eedo e obanyequality? @hatds, what ik the esSentiaveiement

that should mete Iconceded byvseientenf@nnetementn ar
without which science would not be science) when seen

frrosmiteme esoivemcd@ds thi, de? rEisp

" Aguest i on freedpm bfhcentennhafi ax tqeentiam dased o thet h e
Apri zi ng inthitorw of tthe sdieatiatr whicho i e¢he roethd ta
fi | e g ifishlyaptoit dvithaud dsqudstior, essentmlly iscéehtifice r t |

t o

actviigs eveotild ‘hot Btarto vikter that f comes the

c r iinsportance of thiemmethod. g stateg gs the definition@ati e s

the bdyginrting, it mearss xoanake efforts to snaxenfzd tkec t | v
accuracy and reproducibility of the
(evidence) used to support the hypothesis (or more

information

2 Why Nations FailThe Origins of Power, Prosperity and Poverty
Daron Acemoglu, James A. Robinson. 2013. Profile Books Ltd.

w @apanese wetsibk®kkawa dazsuitat surunoka (Vol. 1) & (Vol. 2):

Kenryoku, harei, hinkon no kigertHayakawa Nonfiction. 2016.)
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broadly, materials for thought). Also, the accuracy of
the logical relationship between the information and
hypothesis is of course also necessary. Next, when we
tell this to others, | think we can ansvibe question of
whether the form of academic paper is necessary in
science by saying yes, if there is another good way of
securing the accuracy of the contents to be
communicated. However, even in the current formal
framework of the academic paper, | thitkat the
background explanation may contain more passion or
emotion toward the theme. On the other hand, | hear
that a method of attempting to communicate a result in
the form of literature has also begtin.

And what is most important is, because scieisca
human activity, human beings themselves, that is,
human resources to advance science. In other words,
from the viewpoint of raising science to prosperity to
respond in parallel with the
truth-searching type of science, it is necesdarynake
this field
makes competent human resources to want to enter the

to social issues

Afattractive, 0
field. Particularly relevant is what scientists can feel it
is Success with what. What can define Success in
science? Currently, is itchievement by papers, or a
commendation of that? Or, is it sufficient funding
necessary for an activity? It should not be the amount of
money per se. Does it include the degrees of social
contribution, justice, and goodness? However, we need
to continue tothink about how we can measure and

promote these.

7. Summary

This paper discussed the background behind and the
reasons why science in modern society has come to
strongly require the transdisciplinary, or
problemsolving type, not the  former
discipline-based, or trutlsearching type.
discussed its method and targets, and the way the
societyods de d

Science is originally one of the activities in human

only
It also
S i shoul

society, and in particular the modern science sector is in
the position of a phlic entity receiving support of

B Uwe Flick.Shi t sut eki
kenkyu kit §Managing Quality in Qualitative ResearelsAGE
Qualitative Research Kit.Bshinyo-sha. 2017.
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t hat i s, t

k e n k-ySAGEnSbitsuiekih i t s u 0

public benefits. Therefore, science should have a role,
as a member of society, to head together toward
grappling with the challenges facing human society.
Also, while recognizing the limits of scientific methods,

| believe it is desirable to share its strengths and
methods "to create new things more accurately” with
the changing society

o] desi a

gn

change.

kanri

system
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1. Changes of the times and science
1-1. Change of the times
Today's world is changing rapidly. With the

development of information communication and
transportation means, people and information travel
around the world, people and countries are connected
with and influenced by each other, and as a result, they
are danging increasingly rapidly. Although it is still
necessary to improve the state of poverty and bad living
environments, nevertheless the average living standard
of the world as a whole has dramatically improved
compared to the level of the previous ceptuwhich

will further bring about change.

For citizens constituting modern society, especially in
developed and emerging countries, the knowledge and
intellectual levels have improved with the spread of
democracy and education, and consciousness toward
saciety and the world is getting higher, not just their
requests for the minimum standard of living.

In addition, with the rapid progress of ICT, various
kinds of information have become available, bringing
about a great innovative change to the state désoc
The progress of science and technology made possible
things that could not have come to our mind in the
previous century, and the changes brought about by it
can at times overturn a previously held common sense
or value. For example, the progressirdbrmation and
communication technology has brought about the
convenience of being able to obtain a large amount of
instantly wherever we are, but
downsides are the question of how to obtain the
information from a large amount of

that only the

information its

necessary

information, and in some cases,

information that we like or are interested in is

transmitted to us due to the development of artificial

solved, for some, matters are made worse in other
aspects. Furthermore, teeare many things that are
common not only in one region or country but on the
global scale. Human beings have developed rapidly
since the previous century, and have deprived the
resources called Earth along the way. As a result,
sustainability is arguedor so that human beings can
reconcile complicated problems on Earth to survive in
the future. The times have become aware of the limits
of the planet called Earth, and the search has begun for
the future of human beings who can only live on this
one plane In response to such common global issues,
the United Nations adopted the "2030 Agenda for
Sustainable Development (SDGs)" unanimously in
2015, and the SDGs are an example of a condensation
of the change of the times and its accompanying issues.

Today, when complex issues surrounding the world,
and the latest science and technology have come to
influence even human society and people's ways of
living, expectations for science, in the broad sense
including social sciences and humanities, are great
towards solving the problems. It is a natural request
the peopl ebs
of the accumulation of knowledge and experience so far,
mobilizing all necessary fields, to contribute to solving
the issues facing human beings today.

from

1-2. Changes in the science in the world

Science has long been dominated by experts
exclusively engaged in research, publishing the results
in the form of papers, etc., to give back to society.

However, in the Budapest Declaration of 1999,
scientists thems$ees greatly changed the perception of
t he position.
thinking is placed first as "science for knowledge," but

sciencebs

standpoint

The

intelligence, and the convenience of information in addition to this, "science for peace," "science for
collection may conversely prevent us from acquiringa devel opment , " and iscience
wide range of information. Modern people who become saci et yo wer e written as three
uneasy without a smartphone are examples where ways al ong wi t h Ascience for kno

of society are changing due to the development of ICT.  science included in the Budapest Declaration made a

On the other hand, while there are many challenges major change in the future direction of science. When
facing modern society, their characteristics theg they considering scientific contributions to the7 1goals
are diverse and complicated. Many of these are difficult listed in the SDGs, the source of many of them is found
to solve with past methods of coping, for example, with  in the Budapest Declaration. The Budapest Declaration

one piece of technology alone, and even if one aspect is captures the roles of science from a high perspective in
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relation to society while foreseeing the social problems
of the 21st century.

Furthermore, in the 2010s, the trend of open science
became prominent. Scientific papers compiling research
results were mainly distributed among experts and used
in the form of subscriptions to journals. However,
research published as papers is often domegysublic

On the other hand, looking at the challenges facing
contemporary society, what one field of science can
respond to is limited, andven if a scientific field can
suggest a coping method, there is a possibility that it
can bring about a new issue. So, we cannot reach an
optimal solution unless, while having a holistic view of
the issue, we bring in wisdom of multiple scientific

funds, and open access has been advocated that allowsfields together, and moreover, consider the social

anyone to read them freely. In the background there
seem to be the rising prices of journals, an increase of
people among the public with a strong interest in
science mainly in developed cdtias, and their

enhanced consciousness on their rights. These
movements further have led to the open data as well,
requesting disclosure of data obtained in the research
processes. In addition to the consciousness that the
product of research using publitinds belongs to

society, open data, like open access, reflects the fact

the
food, and energy are

conditions other than science. For example,
relationship among water,
mutually related (Nexus). For example, when an
attempt is made to secure clean drinking water, it will
lead to a lage consumption and scrambling with food
production over energy. In anticipation of future, if 70
to 75% of the world's population lives in urban areas in
2050, it will also have a strong relationship with urban
Also, when

problems well.

popuarization of a new medicine to the society, it will

as considering

that research per se also needs enormous funds and not remotely be popularized only by considering its

facilities, the awareness of scientists who wish to
conduct research efficiently and effectively by effective
idea that
research

utilization data, andthe it will be a

countermeasure against fraud such as

fabrication of data.

simple scientific efficacy, but it must start with
consideration of the effects and adverse effects, and the
impact of the pricing on the social insoce system,
among others.

Until now, the importance of collaboration between

The trends of open access and open data largely leads fields, i.e., an interdisciplinary approach has been

to open science, which includes participation of the
public in scientific research. This drastically chasmge
the ideas which have lasted for 350 years that science
belongs to the scientists who specialize in research, and
that while the results are presented in the form of a

advocated, but in addition to that, it is now required to
have a transdisciplinary approach with viewpoints other
than those foscience.

2-2. The past of science in Japan

paper, the data obtained in the process are those of the - establishment of engineering departments

scientists. Now that the publiis participating in the
world of science, scientists will also have to pay more
attention to society and its requests.

2. The present and the past of science in Japan
2-1. Request for switchover to transdisciplinarity

Journal Nature posted a feature iMarch 2017
expressing a concern for the decline in quality of
science in Japan, but at present it is still high compared
t he
out that, while the standards of individually established

to worl dés standard.

disciplines such as al&onic engineering and

mechanical engineering are high, it is weak in

cooperation between fields and creation of new fields.

19

Turning to Japan's past, when modern science was

introduced into the country
opening at the time of the Meiji Restoration, not only
basic stentific theories (mathematics, physics,

chemistry, biology, etc.) but also engineering was

constructed as an academic discipline that dealt with
real social issues far more systematically than Western
engineering schools did, whose exclusive purpose was
skill acquisition, by first launching the Imperial College

lefoBmgnearimg, andi then brgiseeribge departnmendsi at t e d

universities ahead of the world.

Originally, in the Edeperiod Japan, various
techniques such as surveying, construction of castles

and bridges, ahthe like, were remarkable, but in basic
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science, only physics as
tried to understand the existence of nature, astronomy
which tried to understand the movements of the
celestial bodi es,

were roticeable. Among them, it is said that in physics

and

they studied more of a natural philosophy, and tried to
introduce knowledge of Western science while linking
it to Eastern philosophy. Because of this, it did not lead
to establishment of a system like tlditWestern basic

science, which was written with mathematical

expressions. Astronomy also developed discussions on
the basis of intermittently

knowledge, but it was rather utilized for creating maps,

introduced Western

etc. Also, it is said that the traidinal mathematics were
highly oriented toward practical use, focusing on
numerical calculation. Such a historical background can
be considered as a foundation that made it possible to
establish a fiDepart ment
Japanese spirit with Western wisdom, or blending of
Japan and the West in a good sense.

Then, the education, it is said, was composed of the
three stages of preliminary basic education in the first
two years, specialized education and some practical
field application in thdollowing two years, and ogite
training in the final two years, maintaining a balance
among theories, and applied
training onsite, according to the curriculum created by

academic exercises,

the Briton Henry Dyer, the first principal of the
Imperial Colege of Engineering (Yoichiro Murakami.
Kogaku no rekishi(History of Engineering Human
resources who had graduated from a department of
engineering spread to governmemtned industries
the key players in promoting
to catch p with the West,
governmental and public offices in charge of national
laboratories,
universities, among others. There, it is thought that a

which  were
industrialization
policies, governmernbwned or
network of human resources that were centered on a
certain engineering field was foed naturally, and
education, research, policy, and industry formed an
ecosystem as it would be called today. In other words,
when a person who had acquired the latest engineering
and practiced it at an industrial site, and if an issue
arose, a universityavised a new theory to overcome
the issue, a laboratory tested up to the point of practical

20

usen theé govemninent gonmulatedsaopplioyytd adapththiec h

new technology born this way, and a step was taken
forward. This flow ran smoothly through the network of

J a p lumanesourcesaahsisting of yraduatesnd endireeeniagt i ¢ S

departments. | think that it was university engineering
departments that were the center of this.

In terms of science, while the basic academics were
analytical, the practical studies of engineering were
world

integrationoriented, aiming at solving real

probl ems, hence
industrialization promotion, and the postwar rapid
growth. | think we can say that the fact that they did not
introduce the statef-the-art technology

regilted in a creative science different from the basic

simply

science up to that time.
When American sociologist Ezra Vogel released
"Japan as Number One" in 1979, the shock must have

obfeen dtaatgni the &mtediStatgs, Wwhich bdastedvisg thea

world's number one in evything. This was the same in
the field of science,
Foundation launched the Engineering Research Center

and the National Science
(ERC) program in 1984. This was done in response to
the unprecedented challenge towards the industrial
competitiveness of theUnited States, promoting
interdisciplinary research at universities to develop
human resources to attempt at improvement by leaps
and bounds, and at the same time to establish a center
leading to the development of new industries. This was
precisely a mowment consistent with the idea in
establishing a department of engineering in Japan. It
can be said that engineering departments have taken the
spotlight in the United States after 100 years or so since
the foundation of engineering departments in Japan.
Another thing to consider is that the presence of the
colleges of National Institute of Technology has been
part of the system that supports the engineering and
industries in Japan. At these colleges, after graduation
from junior high school, mainly spetized education is
conducted for 5 years. Since education is provided by
professors, associate professors, assistant professors,
etc., unlike vocational schools that merely aims at
acquiring skills, education of higher quality is provided,
and graduates @y active part as higlevel technicians.
It seems that they have supported Japan's industry as
people that support

supporting

Japanbs
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in complementary relationship with human resources
who have graduated from an engineering department.

| think that the idea that established the system called
"engineering" with Japan as its origin has not lost its
light even today.

3. Changes in the relationship between science and
society

Now, while the system called "engineering" can be
called an inventio of Japan, has science as a whole
taken root in Japan?

Today, science has penetrated every corner of society,
and the present society can no longer be complete
without utilizing the principles and results of science.
On the other hand, in developed coig#rlike Japan,
the standard of living has improved due to economic
development, the citizens' intellectual levels have
improved conspicuously as a result of education, and
more people now understand various things and have
opinions.

However, unlike in theWest where science has a
long history and is deeply rooted in society, in Japan, it
is doubtful whether the very existence of science or
scientific thinking is respected and awed by Japanese
people. Considering the history of the introduction of
science mce the Meiji Restoration, it seems that many

logical thinking is necessary, and science provides its
foundation.

I n Japan, I donot t hink
rooted.

There seems to be two things in the background.

One is, as discussed with the basic science in the Edo
period, Japn has a natural philosoptype historical
and cultural climate, just as with the "eight million
gods," there is a temperament to consider it good to
accept nature as it is. In addition to that, | think that
because it was an agricultural society that imé&zed
the group interests through the harmony of its members,
it did not adapt to the culture of going back to the
principle to clearly explain everything, and for that
purpose having a discussion. This is different from the
Western society that tries #ucidate the providence of
nature that God created to approach the Almighty God
in the monotheistic world, and the ways of thinking of
modern science which were nurtured there.

Secondly, there is a point that scientists have been
regarded as a specialigtence that is detached from the
floating world. Even 15 years after the World War 1
ended, in 1960, the university entrance rate was 10.3%
with the rate for the junior colleges combined, and for
the natural sciences, the rate was even lower at about

30%of that. It seems that people had the idea of science

Japanese understand it to have brought benefits that led as being for some geniuses, which created the long

to practical use.

Except, i f we see
successful outcomes of basic science such as Nobel
Prize being awarded as represednby the case of Dr.
Hideki Yukawa after the World War II, and the Subaru
Telescope, admiration for science is not nonexistent.

While science provides a process of thought to
elucidate various things, scientific achievements
necessarily have risks and ledits. For example, Xay
examination may influence health due to radiation
exposure, but it has a possible benefit of finding a more
serious disease compared with this probability. We use
it because the benefit outweighs the risk. In this way,
since it isnot possible to say "100% so and so," we can
say that it is a scientific viewpoint to calmly compare
the degree of risk and the magnitude of benefit.

There is a cause and effect for things, and the causal

relationship can be elucidated to a lot of ext&ar that,
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J a p a n dHsveeverpas sigpet eadier, this ie changding capidiy.

distance between the everyday life and science.
t o
Today, Japan has achieved rapid growth and mhter

affluence, but in society there is a feeling of entrapment
and anxiety about the future. Amid this, | think that as
long as the Japanese people's current understanding of
science remains intact, and if science cannot give
peopl eds
science as a whole, including basic science, cannot be
maintained. At the same time, deepening the awareness
of people about the depth of science and of the intrinsic

sufficient answers to sociadis u e s ,

relationship between the basic science and human
beings as ntellectual species, thereby deepening the
relationship between science and society, is a task for
scientists and the scientific community in Japan.

4. Current state of science in Japan and issues for

the government administration in science and

t



A: Transforming Science aniié&chnology in the 21st Centuryalue,

technology

Science in Japan has held a high standard in the
world so far, and this is still the case now. However,
looking at various indexes, with the growth in emerging
Chi na,
relatively slow. Regarding this, reselarsites point out
the sluggish increase of expenditure on science mainly

countries such as

by the government, increase of research funds seeking
early results, and reduction of recurring expenses, but is
this true? What about the quality of scientists
themselves? Even scigstis are members of society,
and cannot exist independently of society. Have they
stopped focusing on changes in the world and society,
and are they not confined to their own narrow scientific
fields? As science is an activity in human society, and
its largest supporters are the society and the people,
unless we can have a conversation with the society
about the significance of science and explain it to the
people, |1 do not think that we can get support for
science. In the past, scientists were a small barnof
elites, and many people believed in their talents and
entrusted science in
only trust it, and do not have to know the details" stood
up, but in today's Japanese society, it rather seems like,
"If you are to trustti , you shoul d
On the other hand, in order to ask people to
understand science, and for scientific ways of thinking
to take root in society, people must also have some
scientific knowledge. Education up to junior high
school in Japan iratt provides very fulfilling contents,
and if they are sufficiently acquired, it is said that they
can understand and deal with a variety of issues and
scientific problems that they face in society to a

t hem,

system and practiee

self-evident whether such education is being conducted
at Japanese universities today. If university entrance
high
examinations will change, aridhink that education in

examinations  change, school  entrance

Juaiqr dighésshood caw enipliasize dawehumara lseings e e n

have utilized knowledge, as well as acquiring
knowledge.
Moreover, university education has issues in

specialized education above general education and
science and engineering rield universities. General

education should take the
fundamental problems such as the relationship between

time touching upon
science and human society including the history of
science, and scientific ways of thinking. Also, as the
issues to be handled inday's society are diverse, and
their relationships with society are
complicated and deepening, it is also necessary to

becoming

cultivate tolerance for diversity, and | want to value the
so-called liberal arts. | think that specialized education
should tech the basics of scientific methodology,
setting a theme, constructing a hypothesis, verifying it,

evaluatingtthe eesuitsg and creéating & neiv krowledgeh o u |

system, along with the integrity of the procedure. This
should be taught not only in the classroom &lsb be

k n o wlearnedcas dre exeiiehce coasistent precisely with the

academic theories that were learned previously. It is
exactly the idea of when engineering started.

Regarding engineering, | mentioned the possibility
that a network and ecosystem centered eopfe was
formed in Japan. | think that the formulation of
industrial policy was also an important factor in that.

Today, when thinking about a new science for the
future of Japan, we must also consider how the

moderate degree. However, Japanese education tends to corresponding administration should be.

be focused on university entrance examinations, with a
high school entrance examination before them, both of
which test how well the materials covered in the
previous curriculum have been learned. However,
because they are selection examinations, theg ten
test the amount of knowledge rather than ask about and
evaluate their ways of thinking about issues. Then, the
situation can be one where processes of examining
various ways of coping with practical problems based
on scientific thinking are put off tih they go to a
university or the real world. Now, it is not necessarily

22

It was just during the wartime before the World War
Il when the Japanese scientific administration extended
from policies for scientists to policies for society. Until
then, the Ministry of Education, Science and Culture
and its institutions such as the Im@érAcademy, the
predecessor of the Japan Academy, the Academic
Research Council, the predecessor of the Science
Council of Japan, and the Japan Society for the
Promotion of Science, which allocated research funds,
were promoting academics, that is, scientken, the
Cabinet Planning Board participated in the scientific
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policy for the total mobilization to the Sintapanese
War. After that came the Cabinet Technical Institute,
etc., a system became one of total mobilization of
science during the wartime. &h, with the launch of
the Science Council of Japan after the war, this became
the background behind the ban on military research.
Details of science and technology policy after World
War Il are omitted here, but the Allied Forces General
Headquarters lached the Science and Technology
Administration Council (STAC), and positioned science
and technology within the postwar administration. After
that, in 1956, the Science and Technology Agency was
established, and in 1959, the Science and Technology
Council an advisory body for the Prime Minister, was
launched, and a system of science and technology
administration was created. The report by the Science
and Technology Council on the consultation of the
Prime Minister serves as the basis of Japan's science
ard ogy policy, and
the comprehensive basic policy of science and

technol

technology promotion aiming at 10 years later," set the
goals of science and technology as driving force of
economic society and catching up with Europe #oed
United States, such as the goal for science and
technology to reach in each scientific field in 10 years,
to promote science and technology necessary for
economic development and improvement of the
citizens' lives from a longerm perspective. On the
other hand, a system centered on the departments of
engineering succeeded and contributed greatly to the
subsequent rapid economic growth. From the latter half
of the 1970s when the economic society achieved a
dramatic development, it was required to ackighe
catchup and create new seeds themselves, and
enrichment of basic research became a major policy
issue. In 1981, the Science and Technology Promotion
Coordination Fund and the Creative Science
Technology Promotion System were newly established
amid this trend. Report of the Science and Technology
Council No. 11 of 1984, "The comprehensive basic
policy of promotion of science and technology based on
the longterm prospect in response to a new situation
change," aiming at comprehensive development of
sdence and technology which would be the foundation

of a new culture and civilization towards the 21st
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century, with these three basic points of "promotion of
science and technology rich in creativity," "harmonious
development of science and technology, dndman
beings and society," and "development with an
emphasis on international characteristic," as the pillars,
Japan stepped up to create a new science and
technology on its own. In the following year, to steadily
implement Report No. 11, "Science and HAmalogy
Policy Outline," which would be the basis of science
and technology promotion policy for the administrative
level to strive to realize for the time being, as Report
No. 12.

After that, the government's science and technology
budget expanded by » 3 times by 2000. With these
budget increases,
devised and deployed, and the environment of science
and technology in Japan dramatically improved. In

1995, the Basic Act on Science and Technology was

various measures were widely

en&ced @ swasNdecidedlath thee gowemment would o u t

establish a fiveyear science and technology basic plan
with a view on the following ten years, and a fixear
investment target with a view to make the government's
R&D investment to 1% of the GDP was also
incorporated. The Firsécience and Technology Basic
Plan decided in 1996 set an investment target of 17
trillion yen within five years, while advocating to solve
various problems pertaining to the implementation of
science and technology towards the 21st century.
Solving of the issues got underway with active
introduction of competitive research funding and
introduction of researchers with fixed terms, and the
investment target was also achieved.

However, in the 21st century, the government's
finance became tight, and the buddmt science and
technology largely flat under fiscal
reconstruction. Despite accumulation by occasional

remained

supplementary budget, the investment targets exceeding
24 trillion yen since the 2nd basic plan have not yet
been reached.

Amid this, scienceand technology administration
repeatedly formulated basic plans seeking various types
of creativity, but the method of attempting at new fields
and various system reforms with the budget expansion
became difficult, and there was no choice left but to
respnd through scrap and build. On the other hand, the
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mindset that the budget increases brought to the
scientific community did not change, and researchers
and administrators with the vested interests of the
budget they have had up to that point made iiadiff

to boldly introduce new measures based on the
demands of the times.

The science and technology policy staff members,
who had tailored the new research field introduced by
some researchers to new policies during the time of the
upward trend, so to spk, seem to be perplexed to not
be able to respond fully with the way of work they have
continued so far, after the budget leveled off, and in
parallel, the environment surrounding science and
technology in the 21st century changed rapidly entering
the 2%t century.

Currently, what is required of the science and
technology administration are to set a big goal required
for science and technology in line with the big change
of society, design an institution corresponding to it, and
recognize the issues dfd site management in realizing
those. To that end, it is essential to highly develop and
share ideals and ambitions within their organization,
and to communicate with the worksites of science. By
that means, it will be possible to always secure talented
human resources with a high ideal. Specifically, it is
necessary to advance the science and technology policy
by correctly recognizing policies to promote science
required by scientists (policy for science), coexistence
with a strong correlation between eece and policy
such as cuttingdge research being closely related to
the creation of new industries (science with policy), and
a case in which a scientific finding, though not
necessarily cuttingdge, leads to a solution of an issue
required by the patly (science for policy). This is
because, for example, the method of procurement,
amount, and period of funding are different.

For this reason, it is always necessary to also have a
comprehensive perspective, set a clear purpose of what
to realize, and dicuss policies properly.

Such qualitative changes should be sought from the
administration of science and technology.

5. The future of science in Japan

In heading towards the future, for Japan, science is
one of the strong keys for future developmeiaipah
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has been recognized as a country that has held a high
level of science and thus realized the world's leading
innovations. It largely comes from the fact that it
recognizes the importance of both science and
education represented by the spirit of "emgring"

established in the Meiji Restoration, has established

academic  theories through human resource
development and scientific research, and has
established a human network in that process.

However, while the academic principles of

"engineering" that apan has constructed has steadily
been constructed, hasnot
of the times? For example, from immediately after the
Meiji era to the period of rapid growth, metallurgy was
established as academic theories that brought a
scientific basis for metallic materials. Today, however,
the value of metallurgical engineering per se has not
changed, but in terms of materials demanded by the
world, not only metal materials but also their
combinations with composite materials, inorganic
materias, and even biomaterials are demanded. It is
necessary to think about the optimum material for
purpose, leaving the situation limited to metals, and
stride academic theories that are broadly related to
substances.

Earlier 1 noted that the idea that estabéd the
system called "engineering" with Japan as its origin has
not lost its light even today. With the principles built up
in engineering up to now as the foundation, it is an
urgent issue to redesign a new integrated science to
respond to the currenbeial issues. This is possible as
Japanés
systematization of engineering started in the Meiji era
bloomed 100 years after, today the issues have become
complicated, and fasianging, so
extremdy flexible responses are required. In other

it i s signatur e

more diverse,

words, even if we aim for the same thing, we cannot
respond in the same way as in the past.

First, it is necessary to master the essence of science.
It is to cultivate not only knowledge but also the ability
of individuals and communities to determine the
essence of natural phenomena. It is to embody the way
of thinking called critical thinking, and see not part of a
but

that

phenomenon the whole, while create an

environment recognizes diversity including

s ki
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acaderit freedom.

The second is to identify the issue. It is often said
that if you can set a task properly, the issue is as good
as half solved. This is the same with the mystery of
nature and the request by society, and it boils down to
the same thing, i.ethe ability. Furthermore, it is to be
prepared to cope with issues by involving anything

pay attention to ethical, legal, and social issues related
to science and its outcomes.

Finally, as science and technology have spread to
every corner of society, theelationship between
science and politics, whose was as distant as it could be,
is also important as one ultimate form of how science
and society should be. When politics makes policy

necessary, because the issue is to solve the issue. It is to decisions, scientific advice that shows a scientific basis

not draw the boundaries of academics or organizations
at an early stage, but to cross them if necessad, a
have a flexible mind to be able to do so.

The third is to always have the society and the people
in perspective while putting energy into specialized
sciences. For example, when adaptation to society
becomes an issue for new technologies, it is nepessa
to discuss them while involving the people and society
from the time such technologies appear. This is because
people are well educated, and are important
stakeholders of science. We must keep in mind that both
scientific activities and scientists adements of human
society. Scientists should not only get absorbed in
research activities but also value opportunities to
exchange directly with people. Such activities will
deepen the relationship between science and society,
and society will better recogre the meaning behind
science. We should build a trusting relationship between
society and science in that context. Otherwise, society
will not only not support science but may forget about
science as being unrelated to society, or regard it to be
causingmore harm than benefits. Today, when science
and society cannot be separated, we could say that it is
irrational for science, people, and society, and an
unfortunate relationship. Therefore, a dialogue with
society should proceed while both the benefits asks
that science brings to society are clarified. This is a
serious dialogue, should be done by scientists who are
trying to figure out the essence of science, and should
not be science communication that only one aspect of
science is talked about byommunication methods
alone. Also, keeping the integrity of science by
eliminating research fraud is an indispensable attitude
in carefully conducting science, whose outcome
(whether it is an outcome of public research or private
research) will be that ofociety, as a contract with
society. It is also obvious that scientists are obliged to
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or provides opions based on science towards better
decisions is important. This is clearly different from
promoting science required by scientists (policy for
science), or coexistence with a strong correlation
between science and policy such as cutédge
research bag closely related to the creation of new
industries (science with policy), but it is a case in which
a scientific finding leads to a solution of an issue
required by the policy (science for policy). In other
words, the former two contain scientific intsts on
subjects and motivation for the scientist to conduct
research, while the latter directly contributes to society
with the knowledge of science, so at least the research
activities will not be the kind whose primary focus is on
the interest of the gntist. Scientific advice is not for
scientists to market their own research and scientific
fields to politics, but rather to communicate what the
current science can do and show without exaggeration,
and contribute to polieynaking. In that sense,
scientfic advisers are called honest brokers. Scientists,
when giving scientific advice, are not representatives of
their own field but of the whole of science, and they do
not make claims for the sake of science. For scientific
advice to work, scientists musiork with considerable
selfawareness and recognition. And science merely
provides options, and science alone is not the basis for
final policy decisions but is just one of various other
factors, and the decisiemakers are responsible for the
decisions. Wfortunately, in Japan, such principles were
not shared at all in response to the Great East Japan
Earthquake and the ensuing nuclear power plant
accidents, and scientific advice did not work. As a
reflection of that, the Science Council of Japan has
revised the code of conduct for the scientists.

Future science needs to face society directly, and to
create future science together with the people and society.
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6. Several suggestions To clearly organize the relationship between science
When thinking about J a p a rarfd sociatycandetansrectheii perceptibne aref importamt e
what kind of measures ibe necessary? Here are a  for mutual a trust relationship, in particular for

couple of possible ideas. scientific advice to function, where mutual trust is
essential.
1) Essence of science - A relationship in which scientists appeal to society
| think that science is the basis of what one thinks. about the importance of science for the sake of
Therefore, logical thinking and critical thinking must be science, based on their discipline, and seek
taught firmly regardless of whether students proceed to understanding and support: The classical relationship
studyscientific fields in the future. In other words, it is between science and society.
the "common sense,” or the minimum level of - A relationship in which necessary sciences are
education in the era when the relationship between proposed in consideration of future society including
science and society has evolved. social expectations: A relationship between science
Furthermore, in specialized education of science, and society in line with the science and technology
education that teachesientific ways of thinking and policy for conducting cuttingedge scientific research
methodology more thoroughly is important, but this to solve issues.
should be done first with the established academic - A relationship in which knowledge of science is
theories. This is because, while interdisciplinarity is mobilized to provide options for solution in response
important and it is necessary to learn a broader to policymakers' requests: A (transdisciplinary)
perspective antblerance and not stick to their own area relationship that considers social conditions other

of expertise only, to receive education of a science that  than those of science. Knowledge of science is
is at an early stage in areas where the methodology has necessary, but it is neither everything nor the only
not been established poses a risk of not being able to  thing.

acquire ways of thinking or methodology proye |

think that interdisciplinary issues should be grappled 4) Peoplecentered science

with by those who have received training as a scientist. We propose that snce should be advanced as a
peoplecentered one in every sense.

2) Platform that deals with academic theories that First, | share the fact that science is positioned within

respond to social issues society, and scientists are also members constituting the

It is necessary to establish a platform to solve issues society. No matter how advanced and intellectual
like the former engineering departments. What comes activities they performscientists are the same as a lot
to my mind is to refer to the Engineering Research of people making up the society, and are not in a
Center (ERC) program of the National Science privileged class. | believe that many scientists are aware
Foundation in the United States, which turned the of this fact, but I think that they should recognize this
structure of the engineering department of Japan into a matter once again.
contemporary system, and to reproduce the originally Although scientists make living tadvancing science,
Japanese idea once again in Japan. Its targets are whatscience per se is a common property of human society.
will create a new field that will respond to social issues While there are various settings of conditions, an
with a great impact, and it will not be limited to only = outcome of science is basically something to be shared.

one field that has already beenaddished, but it will be And regarding those whose publishing is restricted, the
an interdisciplinary one where multiple fields legitimacy of suchreatment should be disclosed by
collaborate. presenting clear rules.

Next, as for scientists, they are equal as human
3) Sharing the recognition of three categories of the beings, and are to make it a principle to have logical
relationship between science and society discussions based on facts and data. Therefore, between
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generations, it is natural for seniote pass down
scientific methods adequately, and treat their juniors as
equal scientists. It is unfortunate that we see acts of
treating young scientists like unskilled laborers to
advance their own research without adequately teaching
them the scientific @thods. Such acts are not scientific,
nor social, and should be refrained from.

In addition, science is an intellectual activity of
human beings. Even after the singularity when the
artificial intelligence (Al) is said to exceed the human
abilities, it wil be necessary for human beings to be at
the center of the scientific activities, and advance
science proactively.

Finally, science per se is neutral, but its results also
benefit the society and people, while there are also risks.
It involves the naturef science itself, but with human
intervention, it is possible to lower the risks and make
the benefits outweigh them. In other words, scientists
should take the stance of advancing science while
always keeping in mind the happiness of the people.

7. Looking back so far

The above is the summary of my discussions and
analyses at the moment. However, even at this point, |
am still stimulated by various events, and my
consideration is changing. | will continue to think about
the relationship between scienead society for my
lifetime, and my task is to continue to see the prospects
of future science. So please excuse me in that this is just

my interim consideration.

References

1) Declaration on Science and the Use of Scientific
adopted at
World Conference on Science, July 1, 1999).

Knowledge (BudapestDeclaration;

27

2) Charles Percy Snawrhe Two CulturgsLondon:
Cambridge University Pres$959.

(Japanese translatioRutatsu no bunka to kagaku
kakumei. Makinosuke Matsui. Misuzu Shobo.
1967.)

Yuichiro Murakami. Kogaku no rekishi to gijutsu
no rinri (History of Engineering and Ethics of
Technology. lIwanami Shoten2006.

Jun Suzuki.Kagaku gijutsu seisak{Science and
Technology Policy Yamakawa Shuppansha. 2010.
Fumitaka Sato.Kagaku to kofuku(Scienceand
Happiness Iwanami Shoten1995.

Toshio Kuroki. Kenkyu fusei(Research Fraud
ChuokoronShinsha2016.

Kazunobu TanakaDocumentary kokka project
(Documentary State ProjectShizuoka Gakujutsu
Shuppan. 2016.

Hiroyuki Yoshikawa.Honkaku kenkyFull-scale
Research University of Tokyo Pres009.

Aki Roberts. America no daigaku no uragawa
Educatipn Asahi

9)
(Inside  American Higher
Shimbun Publication017.

10) Uehara Sadaharu. Edo jidai no kiso kagaku (Basic
Science of the Edo Period).
http://seiten.rand.jp/others/edokagaku.htm

11) Satoru Ohtake. Tembo: Ima, henkakuki ni aru
kagaku (Perspective: Science in the midst of
innovative change). Journal of Information
Processing and Manageme2015. Vol. 58. No. 3.
p. 163165.

12) Satoru Ohtake. Tembo: Hehkkani kotaeru junan
de kyojin na shakai (Perspective: Flexible and
resilient society in the era of science in transition).
Journal of Information Processing
Management2015. Vol. 58. No. 4. p. 24849

and



A: Transforming Science aniiéchnology in the 21st Centuryalue, system and practiee

28



Chapter 3 Roles of Humanities and Social Sciences at the Transition Period
L

Sayaka Oki

29



A: Transforming Science aniiéchnology in the 21st Centuryalue, system and practiee

1. "Transition Period" and roles of humanities and period. There is also a discussion that further regards the
social sciences 2010s onwards to be the further new stage as (C), but
Because the fields of humanities and social sciences we do not affirm this because itdarrently in progress.
are very diversethey should not be considered together During the two warfare periods of (A) was an era
in theory. Also, there are aspects of limitation for my when the European world, which proclaimed freedom
special abilities. Therefore, in the discussions of this and rationality, was confronted with war damage,
report, we take into consideration mainly Science & disorder, and economic crisis, and made it lose its
Technology Studies, economics, and history, fields confidence. Criticism of the impialistic capitalist
closely related to the author, among those included in regime became increasingly strong, and Miagxinism
the humanities and social sciences. gained momentum. Totalism, on the other hand, brought
1-1. Essential role of humanities and social sciences serious reflections on political thought and philosophy,
One of the important roles for humanities and social and the economics at the time that could not prevent the
sciences is to prepare a framework that systematically depression wasriticized. Then, a welfare state model
and theoretically interprets politics, economics, and associated with Keynesianism emerged, and it was put
society, and provides guidelines for concrete actions as into action?
necessary. Especially in the West, along with the (B) is the era when our living "global economy" was
process of modernization, various fields of humanities full-blown. Developed countries converted policies to
and social sciences have developed spontsmig as necliberalism due to deadlocks of welfare states, and
knowl edge necessary to t aldke tathet dedine ahdlcygllapsenof thehSoviefi dnoh, f o
subject and "society" as a community. thoughts and various fields related to socialisave
However, because of their nature, the fields of declined. As a change in law and political thought,
humanities and social sciences are often experiencing a reinterpretation of the concept of "human rights" and the
great crisis at the transition period of the ttmé&/hen a concept of "citizenship" became conspicuous, following
new society or economic phenomenon is born and the creation of policy issues of environmental problems
events that cannot be assumed by the framework to date and the creation of commur@s across the natiestate
have arisen, they also have a mission to prepare a properlike the EU? In economics the neoclassical economics
interpretation and "talk" to the society. Therefore, if we became mainstream. Postmodern thought developed in
are in a transition periotbday, it will also be necessary  humanities and social sciences, and there was a big
to have a rough outlook on what is going on in the impact beyond the field in methodology and ideological
humanities and social sciences in a progressive way and framework. A repesentative example of the latter trend

what is going to be talked about in various fields. is the consciousness of issues such as criticism of
Eurocentrism and reflection of colonial problems,

1-2. Various aspects of the transition period in the awakening  consciousness to  feminism  and

past environmental problems, and human rights issues of

Before discussing the present age, | would like to sexual minoritie$.
overview the past. Representative examples of the

"transition period" in which the humanities and social ? Tatsuya Sakamot&hakai shisou no rekishi (The History of Social
. ) . o . Thought).The University of Nagoya Press. 2014. Chaptet21The
sciences experienced a certain crisis since the 20th theory itself adopted by Keynes was not entirely new as an economic

- theory but rather said to have been eclettmwvever, it can be said
century are (A) the two warfare peHOdS of the 20th that it was a "turning point" in adopting a policy of government

century and (B) the turbulent period of the Cold War intervention and in affirming criticism of laisséaireism.
. ® For example, Karel Vasak, "Human Rights: A Thigar Struggle:

system, that is, the 1970s or-called "postmodern” the Sustained Efforts to give Forcelai to the Universal Declaration

of Human Rights,UNESCO CourieB0:11, Paris: United Nations

Educational, Scientific, and Cultural Organization, November 1977.

Kunihiko UemuraShimin shakai towa nanika, kihon gainen no keitou

! In addition to this, the succession of the next generation of cultural (What is Civil Society? Grealogy of Basic Conceptsjeibonsha

resources including books, art works, and historical materials, and the  Shinsho. 2010. Chapter 8.

qualitative and quantitative description/recording of social phenomena * "Postmodern" itself is a term used also in architecture and art since

are also importanples. the 1960s, but here it assumes structuralism anesposturalism
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And (C) is the world after the Lehman shock, and
also the world after the Fukushima nuclear power plant
accident. As symbolized by SDGs to be discussed later,
the mediation of environmental problems and economy
becomes increasingly a matter of concern, but in
parallel with the progress of globalization, the problems
of economic disparity and social inequality are
confronting humanities and social science with new
challenges. In economics, as Thomas Piketty's book
shows, research on the themes of inequality and
disparity has begun to attract attention again. In politics,
the extreme right powers and extreme left powers also
expanded in the shadow of globalization, and they are
heightening attacks to the beliefs,
mainstream in the times of (B), each rfrotheir

which were

standpoints.
In these "transition periods," the fields related to
politics and economics among the humanities and social

sciences have often become the place of controversies.

A criticism discourse against the mainstream discourse
has always beenobn, and it has pushed concrete social
changes and policy formation. Therefore, we find the

"progress" was often mentioned when politics,
economics and science were talked in relation to each
other. On the other hand, after 1970s and the collapse of
the cold war system in the 1990s, the situation changed
completely.

Il nstead a,f it I8 pimnovgtiorg ghat is
mentioned more often when talking about today's
science. Regarding innovation, as it is considered to be
important too naturally as one of the scientific outputs,
some people might feel a sense of incongruity as it is
as vague
you d forget i
basically a concept and has a date on which it is to be
mentioned as important. As will be described later, such
a transition occurred in Europe frothe 1980s and in
East Asia from the 1990s to the 2000s. The main

epicenter of the change is an interdisciplinary field

ctedas wel | a concept

shoul not s tha

centered on economics called "Innovation Research"”
developed after the miglOth century.

It is Siva Vaidyanathan, a cultural historysearcher
who raised the issue of how far "progress" has been
deeply embedded in the past political and social agenda

language of humanities and social sciences has alreadyand that it showed a role similar to the concept of

been embedded in society to a certain degree without
making us notice it.

Below, as examples showing how wsrdof
humanities and social sciences have influenced policies,
| will describe the two concepts of "progress" and
“innovation" that
indirectly to science and technology policies over the
long term. Then, | would like to considehat kind of
roles the humanities and social sciences can play in the
above transition period of (C).

have given impact directly or

2. Transition example of "storytelling" leading the
science and society
-Aprogress"”
2-1. From faith to disillusionment of "progress’

The era from the end of the 18th century to the

and Ainnovatio

middle of the 20th century can be said to be an era in
which the concept of "science" and "progress" was

emphasized as an issue in the West and areas in contact

with the West. Regardless of the scientistthatscene,

thought, also called "modern thought," since the0kd
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fii nnovation. " Let us refer t
Constitution of the Unitedt8tes established in the 18th
century along his remarks.

The
progress of science and useful arts, by securing for

Congress shall have

po
limited times to authors and inventors the exclusive
right to their respective writings and discoes’

This is a passage which is regarded as the basis of
patent law in modern times, and it is worth noting that
scientific and technological activities are encouraged
under the name of "progress"” and are the basis for
prbtection of intellectual propertyghts. It would not be
amazing if the word Ainnovat
here if it were todaf.

"Progress" was meant for the people of those days,
in science, the

the advancement of knowledge

5 U.S. Constitution, Article |, Section 8, Clause 8, 1787.
6

https://aeon.co/conversations/whgsinnovationsupplantegheidea
-of-progresg§Consulted Aril 17, 2017] This is a discussion in the
forum.
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improvement of material welbeing through it, and the have also led to environmental degradation and

Ammr al perfectiond, that i gechnaogisahdisastersecaddivé zoatibutemiio social a s o
composed of rational and wetlannered citizens, imbalance or exclusion." There is also the wording that
liberated from prejudice and loving peace. However,the it here i s a need for a vigor

concept was exposed to the first strong criticism after debate on the production and use of scientific

the two warfare periods. In the bagkund, there was a knowledge." The declaration is famous for mentioning

reflection on the fact that the West which was regarded the importance fo"science in society and science for

as the center of ficivil i z asbdety'nbutfronetlsspitiscundarstdog thak byrthispiree, c a

a barbaric war. the international communities had shared the vatuests
Nonetheless, after the Second World War, high do not encourage "progress" of science in an

economic growth of some ndfuropean countries international agenda formatidn.

including Jpan, which was financially supported by the

U.S., temporarily suspended doubts about "progress". 2-2. Policy focuso f fAi nnovation" (aftei
As we know, the Soviet Union developed, advocating a From the 1970s to 1990s when the Cold War system
"progressive”" revolution. The U.S. succeeding in was wupset and coll apsing, t h

mediating capitalistic and social democratic policies to to be interpreted as an important polmyented
realize a welfare state policy. In the 20th century, these concept. Behind this background, there is an
countries were also areas where "progress” was realized interdisciplinary approdctof Innovation Studies, which

in the form of improving material webeing through was centered on European N8ohumpeterian
the development of science and technology, and economists including Richard Nelson and others of the
industrialization’ United States research institute RAND and Christopher

The serious disillusnment of “"progress" at the  Freeman and others of England (later to be the founder
historical scale came along from the 1970s to the 1990s of SPRU- Science Blicy Research Unit, University of
when the Cold War regime was upset. The seriousness Sussex}° They essentially overwrote the definition of
of environmental problems that resulted from the t he wor d Ai nnovationo and c
development of science and technology brought about concept of science and technology policy and economic
doubts about scieintf i ¢ Aprogress. pdliay. addi ti on, t he

decline of Marxism crushed Sohe whatusiwan dfhef pfiriongnroevsastdi o
society controlled by rationality and science. At the was vi rtually synonymous wi t
same time, the tide of criticism against colonialismand i nnovation. 0 "Technol ogi cal

t he feminism campaign, t hWar peodad c meant “lustoricafi pdewelgpmens sby "

receki mi ng Auni versal " w a sechnologg."nidis basesl bn a liaesr model idea that
Westerrcentric and maleentric oné ASci-kased technologies | ead c

In the "Budapest Declaration," adopted at the World In place of nnovation as a conventional

Science Conference in 1999, the importance of it echnol ogi cal innovation, 0 F
"progress” in the sense of the development of natural r ei nt er preted t he concept o]
scientific k n e wiore krpwledgel( fi Sooricerning all the processes from product inventions to

knowledge for progress ") is mentioned. Meanwhile, it

x ° e;éartinon jence angd the Use of Scientific Knewledge, Text
al so stated that it he app Iadl%c))p d%fthb V@oﬁlg fereﬁc onS ieﬁcgl%u@ fggg.l%eginfﬁve advat
and the de\/e|opment and expansion of human activity versionhttp://www.unesco.org/science/wcs/eng/declaration_e.htm
Refer to the following for Japanese translation.

http://lwww.mext.go.jp/bmenu/shingi/gijyutu/gijyutud/siryo/attach/12
98594.htm  For the contents of the Budapest Declaration, Mr.

" Arnold Burgen, Peter McLaughlin and Jiirgen Mittelstraf Eoe Arimoto and Mr. Ohtake gave me advice.

Idea of ProgressBerlin, New York: Walter de Gruyter, 1997, 65. 10 Neo-Schumpeterian developed from around the middle of the 20th
®Sayaka Oki, fiélnnovationd as an ceatdr@and was drignally kndwn GsPScierged Resedrdh Polidg.eldn s i t i r
the epistemological and histor i cafagebdg)Bes R Martinarid Esbeh Sloth Ahdefdimedyatbrn nov at i o
Beyond Technique, CNRBEHESS/FFIST/RISTEX Joint Studies: Evolution & Future ChallengeSxford: Oxford Univ Press,

International Conference, September 16, 2016. 2013, ch.1, 13.
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penetration to the market. They focused their attention and systems, and bging about a big chang&"
to the desig of R & D structure that had basically been
taken as a black box, left to the scientists, but was then concept emphasized when thinking social issues, and it
is beyond industrial

they also reconsidered the role of private enterprises not technology policy. And, as the approach to social issues

As of the 2010s, "innovation" has also become a

perceived as the beginning of innovation. In addition, the framework of concrete

as mere recipients of the inventiomtentities involved is emphasized, theris a situation where expectation
in the invention, and proposed to design a R&D increases for those fields such as humanities and social
structure based on the existence of private companies. sciences as a means for extracting social issues,
The background of such proposals was the question especially in fields that can have something to do with
agai nst the effi ency

Sci enced b a s iiliary-industralacomplex a radthrapolog.*®

ci

o f modeens so@etycshich ias gcenvrhias,e sodiology, nandfi B i ¢

in the Cold War period.

The proposal of Freeman and others, which aimed at 3 .

interactivity between science and technology and

Exhaustion caused by #Ainnc

3-1. Criticism of innovation policy and proposal for

market economy, had a great influence on economic orbit correction

policy and science & technology policy of developed
couwntries, mainly on policy reports at the OECD since

While innovation enhances expectations as a means
of solving social issues, the experts in the humanities

the 1970s. Even in the Budapest Declaration mentioned and social sciences got sttt criticizing the current

earlier, there ar e

about the importance of constructing the "National
Innovation System:* Then, in the 2000s, as evident

in theOslo Manual(2005), the range of meaning for the
wor d ono

fii nnovat.i

e X p r e s situation swhebea"innohtiord ns udte like @ rvérsatilec | a i

magic word, and proposing the orbit correction of the
current trend.
What is regarded as a problem is the situation where

gr adual lvarioug inno\ations et acceteratéd by policy guigemc t o

be used also for objects other than science and and as a result, social consensus and democratic debate

technology.

This semantic transition in the concept of
"innovation" has also spread toetllapanese speaking
world with a time difference. From the 1990s, the
interest in "innovation policy" gradually increased, and
the Kagaku gijutsu hakusho (White Paper on Science
and Technology)Heisei 14 version (2002%tated that
innovation can no longerefer solely to technological
innovation,and began to usiobeshon transliterated
form of the word for this new meaning, in place of
gijutsu  kakushin old

innovation and technological

translation implying both

innovation. In 2006,

are left behind, while discontinuous changes are
accumulated? As we will see later, it can be said that it
is inevitable in times because the innovation policy
since the 1990s is closely related ttee "globalized"
economy that has been also criticized recently.

For example, Luc Soete, a renowned researcher in the
field of innovation studies, argues as follows. There are
not "creative  destruction”

only conventionally

12 shinichi Kobayashi. Kagaku gijutsu innovation seisaku no tanjou to
sono haikei (The birth of science and technology innovation policy
and its backgroundKagaku gijutsu shakai ron kenkyu (Journal of
Science and Technology Studid$d. 13.March 2017. pp. 682. See

innovation was alspositioned in the 3rd Term Science al so the following about the situati

. . gijutsu innovationdo no shisou to sei

and Technology Plan, and in thkagaku gijutsu iscience and t echnol-8.gNgbumichimigaat i ono)
. . & Osamu Kamei (Ariga & Kamig Kagaku gijutsu hakusho ni miru

hakusho (White Paper on Science and Technaology) Agijutsu kakushiné no imiai no hens:é

Heisei 20 version (2008), -4@escribes innovation “"technological innovationo seen in t

. N . technology)Bulletin of the National Museum of Nature and Science

(inobeshoh) as fcreating new V aderds& Shysitdidnces & Ehdinderg). 2018. WIS3T. (£301 S

¥sayaka Oki. AYuuyouna kagakuo to ir

("Conceptual history of wanamief ul sci e

1 See section 37 of Declaration on Science... The Japanese version
official translation has the national innovation systems as "system of
national innovation" and seems to be not being able to capture the
claims of Freeman, Nelsoand others.
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kouza gendai, dai 2 kan, post reisen jidai no kagaku/gijutsu (Iwanami
Course Contengrary, Volume 2, Science/Technology in the &gt
War Age) Hideto Nakajima ed. lwanami Shoten. February 2017. pp.
67-90.

¥ The paper mentioned above.
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mentioned in innovation theorfgut also "destructive
creation" bringing about destruction of societally shared
value and a nosustainable consumption pattern. In
particular, the following two trends are problematic.
First, the encouragement of innovation systematically
creates "outdateproducts" and excessive consumption
trends, which puts strain on the global environment.
This applies to the ICT technology sector, most
manufacturing industries that sell goods by image
strategy, fashion industry, and so on. Secondly, the
various finan@l innovations brought about by the
development of financial engineering and the spread of
electronic transactions are not subject to appropriate
which constitutes the risk of causing
confusion and disturbance in the economic system. For

regulation,

instance, the credit default swap that was created in
1994 is an exampl€.

Mariana Mazzucato points out the danger that
existing innovation policies, particularly that of the U.S.,
will expand the inequality, profiting only some of the
developed countries. Anghe asks how to innovate not
y but
Since the 1990s, the innovation policy has focused on
ICT, nanotechnology and biotechnology in the United
States, and economic disparity has increased, as is well
known. Inthe background, she says there is a structural
problem with the current innovation policy.

onl n a smar t way

Like most developed countries, even in the United
States, it is the huge amount of public money funded by

the state that supports the truly advanced science andmajor differece from the preceding

technology innovation. However, unlike conventional
investment in public policy, the funds put into research
and development in the privileged hitgth fields such
as ICT, biotechnology, and nanotechnology have little
tendency to give much return to the reétsociety, as
they never create sufficient local employments.
Moreover, the higltech multinational corporations that
received those outcomes and developed through it not
only benefit from the tax reduction policy, which
became remarkable after the 19988t tend to even
avoid tax and did not contribute much to the national tax
revenue increase (Apple is one of the typical examples

of these companies).

% Innovation Studiesh. 6. Unfortunately, | am not familiar with this
field, so it is difficult to tilly explain it.

34

system and practiee

Before the BayiDole Act was enacted, it was a
problem that the results of research by public funds
remdned asleep in public sectors such as universities
and were not marketed. However, the problem of the
present age is that public funds are leaked to the market
through investment in research, and then only the
commercial sector of some industrialized coiast gets
benefit from it, never bringing sufficiently return to
society as a whole. Therefore, Mazzucato and others try
to propose a method for the public sector to retrieve its
investment in a way that does not reduce too much the
vitality of the privatesector'®

3-2. Positioning of SDGs and the humanities and
social sciences

Changes in the tone in the innovation studies referred
to in the previous section are not irrelevant to the
adopting process of the "Sustainable Development
Goals (SDGs)" consistingf 17 goals adopted by the
United Nations in September 2015. Indeed, in the
discussions of development economists, which are areas

that dres deeply committed 1 iISD@s] wescanvfied' thewa y .

point of reviewing innovation policies in developed
countries.’

SDGs clam economic growth,
protection and social inclusion. They come from the
philosophy that Colombia, Guatemala, the Peruvian

environmental

government and others proposed at the 2012 Sustainable
Development Conference (Rio + 20) confereticAs a
"Millennium
Development Goals" (MDGs), social approach to the
is emphasized in SDGs, and
furthermore, not only developing countries but all

cause of poverty

countries including developed countries were targeted.
As mentioned earlier,the situation created by

innovation, based on current advanced science and

technology, is far from achieving sustainability.

6 Innovation Studiesch. 10. It introduces an approach to invest in
research in the form of a loan in which repayment obligations arise
when research outcomes lead to profits, such as SITRA in Finland and
KfW, an investment bank in German

 For example, University of Sussex, the center of innovation
research, also has a pivotal center of development economics, and
crosscitations of articles and personnel exchanges are seen as in the
%iscussion cited in footnote 19.
https://pub.iges.dp/system/files/publication_documents/pub/issue/25
45/rio_issue_brief_voll_sdgs_mar2012.pdf
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Considering from the balance with SDGs, it is required
to pursue R & D and innovation across sectors in a more
sustainable manneMoreover, it is not completed in
urban areas of industrialized countries, it must also
involve the industries and nerofit sector grassroots
activities in developing countries.

Researchers who are interested in SDGs, mostly
development economists, thirik necessary for their
ideals to encourage and promote diverse efforts in
developing countries in sharing and dissemination of the
local knowledgé? Movement of open science and open

"progress" and the "innovation" issued from the
developed countries (especially the United States and
the UK). There may be more role than ever for aetgci

like Japan that has already experienced the exhaustion
of sudden
humanities and social sciences of Japan have conducted
a series of studies on these changes. At the same time, it
will be necessary to consider thdference, as Japan's

exhaustion is not necessarily the result of -lieeral

rapid change through its history. The

economic policy, but it is a product of "modernization"
in general, problems accumulated through the 20th

data which has advanced in recent years is also linked century??

with that ide&?
Compared to MDGs, SDGs are goals that involve
more extensive academic communities, including the

Given the future, the fields such as economics
(especially deglopment economics and
studies),

innovation

environmental science, gender research,

humanities and social sciences. However, because the Science and Technology Studies, science of policy,

fields of environmental science and development
economics were the main actors in their formulation,
even n Western countries,
communities of humanities and social sciences to fully

recognize the whole SDG as a global agenda. In

it takes time for the

particular, it is not so evident for some academic

philosophy, history and sociology (also those studying
both the regions of East Asia and the West) should
increase oppounities to exchange opinions. However,

in doing so, what | care about personally is the existence
of discommunication inside the humanities and social
sciences. People to meet do not seem to have met. For

communities and local party agencies that have already the moment, | have only some hypothetical ideathen

enga@d themselves in the concrete issues related to
social inclusion to see much difference between those
new goals and what they have done. From the spirit of
SDGs, it will be meaningful to connect the researchers
and people "already active in the grassrotisthe new
global agend&' Various actors need to deepen their
dialogue in each country.

4. Issues of humanities and social sciences in Japan
Finally, | will describe the humanities and social
t he
undestand. SDGs are formed with what comes after the
era led by the brutal calls of the Westesntered

sciences of Japan in

Leach, M., J. Rockstrom, P. Raskin, I. Scoones, AC Stirling, A. Smith,
J. Thompson, E. Millstone, A. Ely, E. Arond, C. Folke, and P. Olsson.
Transforming innovatioifor sustainability. Ecology and Society ",
2012, 17 (2)? 11. http://dx.doi.org/10.5751/E@4933170211

2 For example, the next event and the like are typical as indicating its
direction.
http://www.codata.org/news/166/62/OpBataand OpenSciencefor

-the SDGsUN-STI-FORUM-Side Event15-May ;
http://lwww.jst.go.jp/csc/join/overseas/sotgtmerica/cilac/index.html

2L For example, the folloimg explanation according to the Canadian
situation.
http://lwww.ideasidees.ca/blog/globalustainablelevelopmengoals
havepotentiatdrive-changecanada
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cause of this situation as the followings. Firstly, there is
a general tendency for Japanese academic organizations
to have a strong vertical structure that never facilitates
transdisciplinary communications among researchers.
Secondly, there still ests the negative side effect of the
students movements in 1968, having divided the
Japanese academic community in a different way from
North America and Europe. Thirdly, some political
problem as the legacy of the Cold War period still divide
easily Japarse academics in parties, as the serious
conflicta ever Uapdn's securityepolicycand nuclaas polfcya r
did*®
It is really important to renhance now the
intellectual feeds back circuit between humanities and

social sciences to the Japanese administrationaAasf

2 For example, the social science of Japan has always been
concerned with problems such as depopartedand exhaustion of local
cities, but until the early 2010s, they were rarely emphasized in the
international agenda setup. It was recently revealed by Brexit and the
birth of the Trump regime that those countries also have "rural areas"
that are exhaustl and face problems.
(http://thinktank.php.co.jp/kaeruchikara/1407/?Print=1

The fact that how to accept university conflicts in 1968 greatly differs
from field to field was seen in Eope itsel”® For example, see a

series of research by Charles Soulié, sociologist.

a


http://www.codata.org/news/166/62/Open-Data-and-Open-Science-for-the-SDGs-UN-STI-FORUM-Side-Event-15-May
http://www.codata.org/news/166/62/Open-Data-and-Open-Science-for-the-SDGs-UN-STI-FORUM-Side-Event-15-May
http://www.codata.org/news/166/62/Open-Data-and-Open-Science-for-the-SDGs-UN-STI-FORUM-Side-Event-15-May
http://thinktank.php.co.jp/kaeruchikara/1407/?Print=1
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| know, for the moment, there seems to exist unfortunate
dissonances between the majority of administrative
sector and the academia, especially researchers deeply
involved in SDGs related issues, such as environment,
regional studies, and gender stsd The former
criticizes the quality of research in Humanities and
Social Sciences, while the latter raises dissatisfaction
that Japanese administrative organizations are not able
to properly select experts when dealing with social
issues. | am not goingo declare that either is
unilaterally correct, and | do not have that ability to
judge, but one thing is sure that their opinions crossed
each other in a tragic way. In order for collective
intelligence to be displayed to aim the goals such as
SDGs, it 8 necessary for each of them to take into
consideration of the diversity of historical and cultural
background of people in different fields with different
roles, and to try to think about measures to make
different people to cooperate more.
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|
-Now is the Time to Tal k abou

Naoki Miyano
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Certainly, we can say that an innovative change is i s what "scienceodo is, to rec
now being called for regarding how "science and and technology in a true sense, it is essential to properly
technologyo should be. H o reeonsiler its foimasiviell. i t al ways the
case that a change and a reform are called for? The By format here, | wouldike to mean the logical
"reform fever" tha Tosaka began to talk about inthe f r amewor k hel d by t he cl as:c
1930s is still continuing even nown the generally precondition, | want to make a complete separation
accepted idea of regarding constant changes such as between subjectivity and objectivity, emphasize objects
innovative changes and reforms as good things, the substitutable with a number i.e., what we can see (and
figure of a vehicle going furtively forward and forward in some cases, evenlie®e that the number is the thing
with a "sense of crisis" (which is often borne out of itself), believe that it can be operated, and furthermore,
comparison of circumstances with those of other believe that things can move (or be moved) with a
countries) as a fuel, with "practice” and "evaluation” | i near causal relationshinp
arranged as the wheels on the both sides, and with happens. o The tendency t o
ifistrategy and proposal™ a sevaludiians andadicatarsasuch as rankings anal the likel e r e
ideal. According to the purpose of this study group, the is a typical example of these. Furthermore, this is also
starting point of this thesis is that, if we are to face and true with an emphasis on discovering issues and the
think about the fact that oS miieomc et haantd fitNeocwh niosl otglye mtuis
change! o t hen t his figurandfvitshen!lvehTlte ei smavaren agnd
Aforward! 0 Af or Wde subjertedstch o udapdureg witlh dn antage of them being somewhere other
doubt first. than the fipeople”™ including t

| say this because | wholeheartedly agree with the the object are confronted with each other, splendidly
words that it is crazy to repeat the same thing and placing a distance between them. Oddly enough, while
expect a different resultlt goes without saying that hol ding out t hadogyfissotériegrac e an
while we seem to be thinking freely in various ways, period of transformation, and it is necessary to escape
we are capted in an invisible rut. | feel that because the secalled modernism such as paper supremacism,
the fAprobl ems of %thatverfacee atactnologg silpremacisng yrdtionalism, operationism,

today closely related to our actions and lifestyleswhen et c. , 6 the actual forms and |
they are solved, people are inadvertently captivated by immersed in modernis. When that is the case, is it

that influence and real effect, not payiagention to really possible to escape them?

their ways or habits of thinking, namely the forms in This opinion does not in any way deny the purpose of

which they think. Even worse, these very forms are this study group. Rather, | believe that it is essential to

met hods born out of fsci e nreaehthe aiwbfthis studyngaokpembichtistnetsypurpoae. d

to deal with. | mean that, especially with respect to this To begin with, are science and technology" something

"science and technologyit' is not possible to separate which we can talk about as having become better or
content and form, that is, because the form of thinking worse? After all, what are we supposed to target, to be
unsatisfied with, and discus;

! Gendai nihon no shiso tairits§Confrontation of Thoughts in science and technology" that are brought to light by

Contemporary JapgnAozora Bunko. 1936. Jun Tosaka. ]

2 They are considered to be the words of Einstein or Benjamin Noble adocates and polieynakers, how many of those

Franklin, but the truth is said to be unknown. : .
! ?

% Various incidents and problems in the relationship between society problems are really worth dealing with? Is that problem

and science in the sense of a discourse of science, technology, and really a problem? Are they not too high to reach just as
society. lam acutely aware of the outrageousness in grouping

evaluation of science and technology, how policies should be, the likes of desire for happiness or pursuit of the good,
comparison with overseas countries, rankings, fear of the tendency to
value the number of papers written or overemphasis on competitive

not much meaningful even if a comparissmmade, or

funds,how science should be, how technology should be, etc., as not Someth"’]g that WOUld have no |nf|uence Whatsoever
simply fAproblems of science and technol d this
because | wanted to make the the m@thﬁaﬁ)fdﬂnﬁﬁyw\tﬂﬂd e\ten lftthey arensa_lvled? Weat ci

involved in science and technology" as the subject of thigshe

rather than pursue accuracy by dealing with individual problems. should lament the pmblems (or Where)’ and who can
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solve them (or where)? Problem! Problem! Do you feel sogoteki ishiki chosa (NISTEP teitehosa) (Analytical
assured that you are on the rigide, if you make that Report for 2015 NISTEP Expert Survey on Japanese
noise? After all, now the problem is exactly what the S&T and Innovation System (NISTEP TEITEN
problem is, and the question to rethink is the commonly survey))

held idea of regarding the current problems as problems, ...... In addition to the recognition of the increase of

and the forms that produce it. Unless we become more ir esear cher s who st-termn gl vy
conscious abot t hi s, Ascience andutecmea®,| '0ghit e sve keseardnavithsa wh o
change in a true sense. For example, when they saythathi gh r el i ability of achievin

Japan's science and technology are losing, or that Japan release their results in small pieces (to deal with
is lagging, what does that mean? On the contrary, is the evaluations) being shown, the recognition of the
state of winning, or the state of being tQgd 6 ? | f decoease of "researchers who carefully work on their
then what is good about what? As you can see, the way research topics with emphason longterm research

of thinking that what remains after the competition is  strategies" is shown.

better is the sealled "science" itself.

Below, | would like to summarize it in three points as | think that those working in this community of
a foothold for escaping the formstofday's thinking. Aiproblems of science and tec
these words already, but please read it again with
1. Cause and result unbiased eyes. What a worst wording ever! In padicul
As an example of the current science and technology the excerpt from the 5th Science and Technology Basic
not performing well, | will show the following excerpts Pl an is terrible beyond the ¢
from the 5th Science and Technology Basic Plan, which t hat ! & No matter how positiv
is perfect as an authoritative representative of the the previous stages of this paragraph was, the words
writing on science and technology, and the Expert scattered here are so bad thHagywt would overturn it.
Survey on Japanese S&T and Innovation System by Then, | would want to ask this simple question. What
National Institute of Science and Technology Policy have the academia and the world of science and
(NISTEP) of the Ministry of Education, Culture, Sports,  technology policy protected so far doing what?
Science and Technology. When you try to rethink this extremely simple causal
relationship between the causadaresult, it should be
- From the Overview of #5th Science and Technology normal to doubt the cause first. Because of this, that. |
Basic Plan, Chapter 1, Basic Ideas (2) The cannot help but wonder that a result completely
achievements and issues of the 20 years of Science and opposite to this extent came about because the main

Technology Basic Plan premise in the discussion of "because of this" was

...... However, in recent years, the "fundamental power" wrong? The major prensie is the concepts shared by

has weakened, such as the fall in the internatistaalis us like our views on academics, science, and

in both the quality and quantity of academic papers, the universities, such as various definitions such as

delay in establishing an international research network, ir esearch i s. .., 0 facademic
and the inability of young researchers to demonstrate ar e. . . , 0 fisci ence is..., o0 al
their abilities. The industrpacademia collaboration has ar e. . . ,ubcommorytheld ideas. You might say,

not become fullscale,either. Delays in the reform of iNo, this common idea is not
management and human resource systems of did it the wrong way. 0 Howev

universities, etc., and the presence of "walls" between

organizations turned out to be factors. * Or, maybe in the beginning there was something to protect, but they
were so desperate to protect it that they forgot what they were

supposed to protect in the first place. Howevewyidide stated later,
we can say that the case is also a result of neglecting the
i i-tlmefirst-place discussion.”

- From 2015 nen kagaku gijutsu no jokyo ni kakaru
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the wrong way, could the situation be so opposite to the
ideal (or the original state of academics)? As konaw,
discussing various definitions and talking about
commonly held ideas is an extreme pain, so very often
we make light of it or do not even work on defining
them, and then move on to practic&he idea that it is

i mportant to
making us do so. This current situation is the payback
of having very easily skipped over the inevitable path
we had to take if we truly wanted to change things, and
truly wanted to improve them. The fact that we are in

this situation, evenhbugh we continued to say that

legal revisions in the policy area alone, including the
1996 Science and Technology Basic Plan about 20
the 1998 Act on the Promotiarf
Technology Transfer from Universities to Private
Business Operators, the 1998 establishment of TLO, the
1999 Act on Special Measures concerning Industrial

years ago,

mo v e a N & o © wmu sRevtalimmtod, the PG establishment of the Council

for Science and Technology, and the 2006sien of
t he Act Educati
society" was explicitly stipulated as a mission of the

Basic on on,

universities. Researchers especially cannot blame this

on policymakers or enterpris

change was necessary, is the testament to our avoidance because, researchers areelistas members of any of

of discussing our commonly held ideas. A giant patient,
who continues to eat higtalorie meals every day for
three meals, shouts that "the medicine is not working,"
andcontinues to seek and consume expensive medicine
developed with even more money. But, of course, his
body does not get better at all. Is it his attitude or the
medicine thatodos bad?
2. Inside and outside

It is perfectly fine to lament the current staté o
"science and technology” and try to change them, but
we should not forget that the current state is the result
of changing things little by little thinking that it was a
good thing. Denying the present situation is a simple act
that even children can dblowever, what on earth is the
denial supposed to be denying? For example, there is a
result of a questionnaire survey, famous evidence data
concerning the current state of science and technology,
which says that researchers' research themes are
increasindy becoming shorterm and shorsighted®
Taking this up, it is easy to say, "This is an inconvenient
fact. Research should be leteym by nature." However,
as it is in more practical research that there is
significance, or b e c afars e
societyo been

have apprec

other people, who have pushed forward this number of

*ANo, the definition is
words of the policy," some may have thought. Indeed, in some cases
there are such words of definition. However, the problem is that the
definition is not a result of thorough discussion. That is, despite the
work being even more necessary if we are in a period of confusion.

& Kagaku gijutsu no jokyo ni kakaru sogoteki lstéhosa (Analytical
Report for 2015 NISTEP Expert Survey on Japanese S&T and
Innovation System (NISTEP TEITEN survey 2015)).
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appropriate.

these conferences or committees.

As another example, why is it that people in the
community of science and technolodgel that the
"science and technology" of our country are not
improving, and that they are in a crisis? Is it the
"evidence data" saying that the-called top 10%
papers are decreasing? Except, of course, there are not a
few data showing that Japan's "science and technology"
are excellenf. They do not compare all the data to say
their opinions, they cannot gathdkthe data in the first
place, or the results of individual data vary considerably
depending on how they are acquired. What and in what
on do pi ck fr
available tdfeelthat things are not getting better?

way earth we
Of course, | have an intention in using the sensory
expression of "feel' here. That is because, if we
continue to think of the above questions, the source of
the dissatisfaction with the current state, after all, boils
down to the fact that there is "sommét ng t hey
stomach" about the events occurring within the
category of individual experiences around themselves.
Each of them should simply start listing those things
they canét stomach, but i
to preach fromra dhreadeo@pectifiesas if iewere eheir
miasiore. @esides, Wieen thdy yexpréss their epinions on
ogy
countryo? | s

nt el

no

sci and technol i

country i

ence n

S four

You see it at the beginning of

” The number of Nobel Prizes won during this century, the rankings
by Nation Brands Index, etc. Also at the worksite level, streng

have been pointed out including improvement in the ease of using
scientific research grants, and strengthening the development of the
research support system (development of URA) (from NISTEP
TEITEN survey 2015)
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represent the science and technology of this country have a doubt and think that the axis of evaluation at the

with responsibility?n the end, the constituent elements  time of looking back is the most important subject to

of fAour country" are the ilookdbackiod we Wilsmerelg hedmaking gpwidenee to g X >
in Aour countryo i s none oftlfii this thirgloadled accommpabildyy i ng xx of th
individuals. And the most important thing is whether

they are thinking while including themselves among the 3. Thoughts and actions

individuals who are the c oliareadddrepkaced wha | have statédso far wvth @ o u r
country. o0 The same goes f ocrl afisnt,i efi 8e, a nydo ut-thaefiestapoal |aoctghya t"

To put it roughl vy, t he fidpi r socbul sesmiso no fi s s d impra & ahmyma ( wl
technology” boil down to being merely thinking and woul d say, "But we canot j ouc
actions of the individuals, including themselvétsis This is a way of thinking of pragmatism often heard

probably the intellectuals, held captive by today's forms hereand there, that is, the way of thinking that actions

of thought, who do not doubt that they can have and practices are important, and that without them,

di scussions standing at tsthategies) mlasg, dr thaughts dreopoindeasy That igitDet r

country!o or ASci ence and Butwehykdonvelneed to Isaparate lthodghg from wadtion? n g

aside this most important thing. Cry otit am!" We do not need to make a decision asrecondition

because you are al so four whenave petfornysome achid thedirstiplace. Especialy) d

technol ogy. Donét say thiasowethave amhe phutasep Aamdu

sweat so you can accept it yourself (so you can truly be action truly happens when thought and action are

happy). If the "science and technology of our country” intertwined. In the policy area, the administrative side

does not change as the whole tbfs, | would like often formulates a recommeridm, strategy, or

someone to tell me what will. roadmap, and then says, it h
After all, what to question now is the habits and pr acti ce. 6 But what exactly i

forms of our ways of thinking. Because they see the done without creating incentives or penalties after

inconvenient reality like an object that has been making the plan for the practice to be implemented? If

disconnected from the past, all those countermeasures they are going tepend money, time, and effort on such

are temporary, and none of them demonstrates its true follow-ups, it will be much better for them to use their

effect. Moreover, because they do not doubt that they energy so that the moment that people touch the thought

see this inconvenient reality objectively, they create a behind the strategy or plan, it immediately influences

measur e Il i ke it i s s 0 me b otltely actiens. sMhéngpeofdieurmke otbessseatthsiing h a

feeling of getting nowhere and with nerse of reality. food one way or anot her, s ay

This very way of viewing things as individual objects is  one eating it does not understand and accept that it is in

typical of scientificism, and if we do not have any f ac't nutritious. They woul dn

doubt about that, we will not be able to get close to the money or effort if they were convinced. On the other

root cause. It is evil now, but in the old days, it was hand, people to eat it were tnconvinced, but it filled

good. It was a ery innovative policy. However, now it their stomach, so in the beginning they were eating it

produces undesirable results. If we think in a continuum  with patience. However, before they knew it, it became

like this, will it not lead us to reflect on ourselves first?  commonplace, and now they have forgotten what they

The very introspection on what held us captive when really want to eat. How have we come to this?

we were working so hard must end up produdimg

next fisci ence and technol odglysummafxe this meew i veoeld likewoesaydhatrthe s e e

the reforms being merely those of the branches and the

leaves, but not the trunk. Sure, in the policy world, B ] ] ] ) )
8 fi I-thefirst-place discussions” ar@nso easy. It is not because it

work is being done in the name of a follaw or requires philosophical thinking or knowledge, but because it is a task

. .. . of doubting common sense while having common sense. How do you
review to look back on pOlICIeS. Howevérwe do not turn over the cushion on which you are sitting yourself?
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meaning in questioning postmodern science and
technology lies in questioning how the intellectuals in
the community
If there is dissatisfaction that changes are not happening

while beng called out, the cause is not "it does not

of science

system and practiee

safety, or problersolving, for example. Because it is a
very important thing that concerns a lot of people.
Meandhilet nivensities Ishmdyjust foeus orudcadiemic e .
studies. And, if the reason why it is impossible to think
about the of sci

Aiprobl ems en

change because we a-dadorech ot ort intiospéction gs.tHat theAplaveedalled university,

strategy i s ithopgbtout goal settidg £ awhigheholld originally be for academic studies, is not

is important, 06 and fAwhy i mapérly alignaedemthytbenway ittshimibekwermmst a n d

taking actions! 0 arhaveheert t refiect brr it fiefcely bBBeause we a&e moe producing

thinking about it all along and we have come to this human resources who introspect.

now. I f you ask me, the caulsis stil sot too tate.fetonly nekd to mave a ¢ h a n

unl ess you think, o but " i dialogué Wwith then petson sitting m drent ofius| by sss we

think properly.” Then, what does it mean to think  And it is good enough to continually devote oursslv

properly? What should we do? so that the dialogue is an academic study, putting aside
Regarding that, in fact academic studies have already the intellectuals nowadays crying out this or that. There

taught us to (1) t hi nk a bionotway five dré notkbettergthat anyore)in the world k i

terms of "my world" where there is nothing that can be when our inner tradition has the thoughts of freedom

blamed on other people in this world, or (3) think ina and independenc& i n F u k uwoadsy a ahd

way that touches on or is consistenthMieason of the selforientednessi n Nat sumeds words. )

world such as universality and existeficEhe posture is doing their best. We only need to realize with a little

of introspection, embodied in our own ways of living, pr eparedness that the fwayo

such as trying to be aware of the confinement of our different.

own thought by doubting what was believed about the

ways we thought or dichings, and seeking new ideas  Keywords

and ways of doing things, is exactly what academic Introspection, form of thought, causal relationship,

studies are about. The system of knowledge is only a criticism of intellectuals, philosophy

product of that. Whether it is science or literature, what

kind of field, what point of view, why we do it, why we

who do t exist, where we exist if we do exist. Loss for

words at the point where subjectivity and objectivity,

and the inside and the outside, intersect and dissolve,

for example like things which do not touch upon such

reason of this world, is not academic sadilf they are

to stay with an act of finding a vacant lot that has not

been touched yet to seemingly observe it, survey it,

analyze it, and write a paper, t hat i s, fidoing resear

they can do it at an enterprise or a research institute

established undea national strategy, according to the

purpose of each time such as convenience, comfort,

° Here, do I need a citatonbk fiAs Socr aPhaedrubyai d in the

Plato...0? It would be necessary —Tf——this —was am actademic paper, but

not. In the first place, it is not possible to give such a single and clear ~ *° Freedom as referred to by Yukichi Fukuzawa almost means

source for this opinion of mine adbodepénhdenken pleopéerlkgsedl tmarelhy

wrote publicly the words | believe in as a result of having
encountered people and words, and thought in my life, following the
etymology of the word professor. Also, this is also a sarcasm toward
the people who think that writing papers make them a gsofe
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of the predetermined notions was freedom (= independence).

1 Self-orientedness as referred to by Soseki Natstmes not mean
being selfish, but roughly means that you should do things within the
scope that you understand and accept, with responsibility.
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1. Preface education and health, and occupies a large part of the
I do not mean to cl ai m siesmesfading theghunhankionde A We shoul d
increase drinking parties, 0The Bustdivdble Bevalopnedt Gpalso(8D&s)swere hi n
emotionally." Neither, do | want to say that we should adopted by the United Nations under the participation
immerse ourselves in researches or acadesnidies of over 150 member states' leaders with the aim of
without any inhibition. None of the wonderful promoting solution of the issues that this world is
researches have started from zero. They exist on some facing. SDGs are the successor to the Millennium
accumulations, sometimes not directly, but they are Development Goals (MDGs) and consist of 17 goals
built on many bases. As in the words of Francis Bacon, and 169 targets, and based on this, all member sthtes o
"The clever one creates opportunities, renothan the United Nations are required to do their best to
finding them." Opening eyes to a wider world to find achieve the various goals for sustainable development
opportunities, and spinning it to real actions opens the from 2015 to 2036.
future. By reconfirming that thoughts are spun by 2-1-2. What can science and technology do to
humans, and by making good use of this to prepare for eliminate disparity?

the future beyond our imaginatigns | t hi nk wAalsolid Japhre each ministry and agency, including
able to open the future. the Councilfor Science, Technology and Innovation, is
embarking on activities to achieve the targets listed here.
2. Cannot focus on the problem In particular, Japan Science and Technology Agency
2-1. Problems hidden in daily life and society has begun concrete efforts, and has been advancing
2-1-1. A society in which the gap is flourishing more progressive and actionable discussions. With

Now that globalization has progressed and substantive opinions being exchanged on institutional
diversification of value has progressedato excessive design of funding, the relationship between science and
degree, the situation of rich people being richer and technology and policies, and diplomatic strategies, it
poor people being poorer is accelerating in this world. advances formulation of a framework in which Japan
According to the internat icamtead the WoHDandrespoadid thpseslams.\Se, y ,
the total household assets in 2013 reached 241 trillion wh a't can we do as Japanbds ac
dollars, but the top 1%si monopolizing 110 trillion what should we do?
dollars, which is nearly half of the total, and it is We often hear voices of researchers such as "l do not
reported that the total assets of the top 85 peopleis know what to target,h " or it
equivalent to the total assets of the people in the lower cannot be involved," when bringing in solution of social
50%. In response to this, in the report at the annual problemslike SDGs in the science and technology
generalmeeting "Davos Conference" in January 2014, fields. That may actually be true. I think, for example,
the World Economic Forum (WEF) pointed out that the that it is easy for them to imagine how to deal with
biggest threat of the world economy is the expansion of items such as safety of food and water. However, |
income disparity. Furthermore, in the report of January imagine that it is very difficult to bring problemstin
this year 2017, it was pointed out that theets®f the their own fields such as gender balance, poverty, and
world's wealthiest only eight people was about the same balance among nations.
as the total amount of about 3.6 billion people in the l snoét this point t he most
lower 50% of the world population, and the gap solved? Modern civilization underpinned by the
between rich and poor was expanding unprecedentedly. development of science and technology that human

These disparities are not onlyfeadting economy, but beings have built has made iars phenomena more
are creating disparities in various forms such as

2Commentary on the "Sustainable Development Goals (SDGs)" by

'Report on economic disparity by Oxfam in January 2017. the United Nations
https://www.oxfam.org/en/pressroom/pressreleases/R0416/just8 http://www.un.org/sustainabledevelopment/sustairdeleslopment
-menown-samewealth-half-world goals/
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and have strived to maintain the

homeostasis of the environment inhabited by the

convenient,

humankind. As a result, the population has exploded,
and it has built a more convenient environment. It is
conceivable that this resulted in biadance in various
forms, causing widening of inequality. If it is, it is
possible for scholars this problem
themselves, and it rather seems necessary to tackle it

to confront

seriously.

2-2. Development of science and technology
2-2-1. Natural sciences

Defining natural science as what tries to understand
the general idea of all things, | think that thecsdled
sciences including physics, chemistry, and biology,
correspond to this. The answers are just around us, and
it aims to understand our own existen the regularity
regarding the formation of the world and the universe,
to clarify the general principles. Human beings have so
far tried to maintain homeostasis inside and outside of
themselves by accumulating and understanding
knowledge of various thigs, and making predictions by
promoting this natural science. The facts and
knowledge of them related to nature that humankind
has revealed so far have changed the view of the world
of humankind, and it has come to replace the existence
of God. Also, in adition to these facts and knowledge,
"logic" as a methodology of natural science became
extremely important for human beings due to the high
foreseeability on various things, and it began to be used
in various scenes.
2-2-2. Supernatural science

The secaled natural science has had its answers in
the long history of 4.6 billion years, and it was possible
to predict the future by looking back on this history.
However, in the field of supernatural science mentioned
here, there is a possibility of causing witamankind
or nature has never experienced before. Either thing
all, but the
think that
engineering (and engineering science) and information

may be contained in nature after

combination is extremely artificial. |
science, etc., that produce completelyvrihings that
have never been produced by nature, ranging from new
materials and space to living things, correspond to this.
| think that such a way of science and technology will
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ma k e human bei
more complicated.

2-2-3. Social sciences

us ngsoé |

The ways of capturing things in natural sciences
began to be applied to our society as well. This is
thought to be the result of the diffusion of methods and
ways of thinking in cognitive science as the technology
of measurement improved. édsurement of various
kinds of biometric information such as brain waves,
finger plethysmograms, size of the pupil, direction of
the line of sight, etc., can now be performed precisely,
and in recent years, it has become more popular to
visualize brain atities noninvasively. Its targets are
not only limited to indicating the state of a single
individual but to measuring changes in the brain
activities and physiological indicators seen when
multiple individuals interact with each other, so it has
become pssible to understand actions which humans
can take or group characteristics i society in numerical
terms. Because of the
understanding of phenomena, more rigorous logic and

influence by numerical

grounds have come to be required for observational
research which has made it possible to garner more
understanding. In addition, | think that the idea of

predicting the future of society more accurately has also
spread further, due to the introduction of logic in natural
sciences.

However, as society diversf due to the advance of
supernatural science into society, and valoesoming
more complicated, how should the humans behave to
understand various phenomena found in modern society
and reach a solution? How should humans respond to
unknown problems? Tainderstand the science and
technology, and the human beings themselves, that
produced these problems, | would like to review what
kind of living things are in the first place.

3. Humans are living things that can do anything,
but cannot do anything
3-1. From the viewpoint of brain science

In the process of their evolution, humans have
developed their brains, and have developed society and
culture. The world seen from the brain's point of view is
all unknown, and we can see that the brain is given
variables that must be handled each time. So, what kind

vV es
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of brain power does this brain have? By reviewing
briefly on "brain power" of our brain, | want to consider

how we as human beings can maximize our brain
power in the future.

3-1-1. Our "brain power"

It is na an exaggeration to say that our brain, which
is a network of 100 billion nerve cells gathered,
controls almost all our activitiegHerculaneHouzel,
2009). It can be said that it is a wonderful device that
guides us individuals and society in an adaptive
direction, considering various environments and
information.

However, it is selevident that the brain does not
possess infinite capacity.

lllusion and cognitive bias, etc., can be regarded as a
strategy to cover the low memory capacity and
processing speed. For example, if you have a doubt that
the horizon over the other side of the building may
possibly not be coretted, even if you have a devise
with high capability, you will run out of resources.

3-1-2. Comparing computer and brain

Personal computers in offices and homes perform
various tasks indiscriminately for us. Their abilities are
very high, and their memorgnd calculation speed are
far beyond our abilities. A gigantic computer like the K
computer is calculated to perform an equivalent of all 7
billion people on the planet gathering with a calculator
to keep calculating once every second for 24 hours a
day without sleeping, and finally finishing after about
17 days. "K" can do this in only 1 secohdhey are

times more information than what the conventional
theory had saidBartol et al, 2015)According to the
t eamds
capacity of 4.7 bits (0.5875 bytes), and the entire brain
can store information of about 1 petabyte (1,024
terabytes). Since 3 terabytes of hard disk at the current
price is approximately 10,000 yen, it would be about
3.4 million yen. However, the brain of the general adult
at the time of rising from bed is extremely
energyconserving, consuming only 20 watts of energy,
an equivalent of one LED fluorescent lamp of the latest
type.

It is hard to make a judgment based on this numerical
on sho

processing capability as amazing, or think that it is only

val ue whet her we
that much good. However, due to the development of IT
in recent years, it is a fact that these numerical values
are not necessarily so high as toeeda our imagination.
It is used for performing all processes such as exercise,
sensation, memory, and thinking in parallel, including
autonomic innervation, so maybe it can be said that we
do not have that many resources that we can
consciously use.
3-1-3."Brain power" is to adapt

The brain is plastic. Plasticity

phenomenon in which the brain is left as a form once

refers to a
pushed like clay and the shape remains that way for a
while, but | am not talking about pushing down the
brain physically. It is aescription of its ability to learn
and memorize various kinds of information, and it is no

becoming stronger in chess and shogi than humans, and exaggeration to say that the greatest feature of brain

high school girls in CG come closer with such a sense
of reality that you can hardly tell them ap&om a real
one.

power is having this this ability.
Due to the plasticity of the brain, humans can start to
see things at thelevelopmental stage and learn to

r e s e ger syfapse hash & meaore r a

On the other hand, h ow A undeestand varioas peenomena in therwarld.resem if then
terms of memory capacity and processing speed, human environment in which they were born and raised are

brain is already no match for the current computer. A different, we recognize the world as a human and

by a ct u a lcongtitutecaasbciety. |Oa thé otiger hand) ealciegmgea i n 6 s
processing capacity has lmeghown. A study led by Dr.

Terry Sejnowski of the Salk Institute in the United

result obtained
by changingbiological responses, clothes, language,
etc., according to the climate, environment, and culture.
States announced that the human brain could store 10 Because of this kind of brain power, humans could

spread to every place on Earth.

Computers can perform extremely complicated
8 Commentary on the performance of the K computer by FUJITSU

LIMITED, the developer
http://lwww.fujitsu.com/jp/about/businesspolicy/tech/k/whatis/system/
index.html

calculations accurately and athigh speed. It is also
extremely accurate regarding followability of logic. Our
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brain can be thought of as being superior and better in considered typical. For example, the probability that six

di fferent aspects from t hdicceappedr rdntomly @udmihe tpebliad shatbr ai n
power. The brain power of plasticity has brought many everything turns out to be one are equal, but such a
benefits © us the humanity, but the processing speed is thing happens because the random appearance is more

no way faster than that of a personal computer. | similar to the disorder which is generally conceivable.
imagine that the weak followability of logic and the In some cases, characteristics of these heuristics are
plasticity create a seemingly illogical brain power used for antvirus softwarealgorithms in the field of

called creativity. computer science to reduce resources.

3-2-1-3. Information overload
3-2. From the viewpoint of psychobgy (cognitive Information overload is a term by Bertram Gross
science and behavioral science) (Gross, 1965)but as a psychological term, it refers to
3-2-1. This is how distorted it is an excessive state of information that can come into
3-2-1-1. lllusion sight whenyou are walking in a crowded city street.

Since the word illusion is a word that is too  Such perceptual overload was thought to be the cause
commonly used, many people should be able to of confusion and loss of responsiveness. Alvin Toffler
imagine its meaning. It may even be used hypothesized that such influences were more on higher
synonymous | y desstahding.” fAtmiiss u norder cognitive functions than sensory deviceshim
considered as a phenomenon induced in the sense of bookFuture Shock
various modalities, and the most advanced research is In fact, due to the spread of the Internet and the
the illusion in visual s e ndewelppmént p ofi ctlel tiahsportasian o nsystem, T h e r
various examples such as Mullgrer's illusion, internationally the society is becoming one in which
Ebbinghaus illusionkannizzero's triangle, etc. It seems  various events and valuescan be obtained
that they are categorized into several groups by moving instantaneosly. It may be more accurate to say that we
optical illusion, ambiguous figures, or subjective are forcibly exposed rather than obtain them. Such a
contours, as well as characteristics of the phenomenon. situation should be regarded as more serious than in the
Almost nothing has been made clear as to its 1970s when the phrase "information overload" began to
neuroscient f i ¢ corroborati on o fbe Gsadheytensivplyt and Eetceptual dverlcsilduhad
occurs," but many optical illusions as phenomena have influence on productivity and decisignaking to some
been found, some of which have been given a extent, and there is a concern about the possibility of
behavioral explanation of depth perception, size useful information being masked with incorrect or
homeostasis, or the relationship between figure and erroneous information.
ground. 3-2-1-4. Prison experiment
3-2-1-2. Heuristics (bias) Stanley Milgram (1933984) tried to uacover

Although this word may not sound familiar enough, experimentally whether or not the organized Jewish
heuristics refers to a simple and easy solution that persecution by the Nazi that occurred in the 1930s and
humans use unconsciously when making some complex 1940s was a case caused by special pedpilgram,
decision on a complex problem. This deviation of 1963) It aimed to experimentally clarify the
recognition born by this heuristis called "cognitive "mediocrity of evil" pointed out by Hannah Arendt in
bias." A judgment using this heuristic is very quick, and the record of Nazi's Eichmann trial "Eichmann in
it does not devote much brain resource. However, the Jerusalem'(Arendt, 1963) Please refer to other sources
judgment is not necessarily correct, and the result of for details, but the result showed that even ordinary
judgment often has a certain bias. Several examples can citizens, under certain conditions, could perform
be cited,one of which is "representative heuristics," and  extremely ruthless and inhumane acts. The probtem i
it refers to the process of decisioraking that makes it this "under certain conditions," a point where various
easy to overestimate the probability of an item which is factors are complicatedly involved, but it includes

a7
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thoughtlessness and responsibilities, diffusion of
responsibility and anonymity in a group setting, and it
is thought to show the vulnerability duman thought
in a straightforward way.
3-2-1-5. Filter bubble (posttruth)

Last year was a year when internationally big
deci ons mad e, such
from the EU and the presidential election in the United

States. This year is a verynportant one for the

S i wer e

decisions to be put into practice, but as the unrestful
movements in the Middle East, the relationship with
Russia over these, and the various moves in Asian
countries including China are seen, and with each of
them interrelated, the is no doubt that we should keep

our eyes on all these situations.

Since the Arab Spring, politics of public opinion via
the Internet and their influence on the international
community have been raised as topics in various ways.
It t h e" thatfvaslspgeaficallylpickiedoup e
as a topic in last year's U.S. presidential election. This
means a case in which the search algorithm on the

wa s

Internet provides a search result based on selective
estimation on what information the user would likely
want to see based on their search history and click
history, and the user is quarantined from information
that does not match their viewpoint, virtually trapped in
their own ideological "bubble(Pariser, 2016)Various
ghost news sites (websites with an appearance that can
mislead you to believe it is a real news site) have been
launched, and information that is not possibly true have
become rampant. In the increasingly diverse and
complicated contemporary informatized society,
various kinds of information including those from these
ghost news sites are readily available, and they jump off
to us Under
circumstances, how do humans judge what is right and
select appropriate informian to internalize it as their
own thought?

regardless of our intentions. such

3-2-2. Searching for homeostasis of individuals and
aggregates

What are living beings, including humans, interested
in, and what are they living their daily lives for? What
were living things originally made forPhere is now a
field of synthetic biology, and research has been done in
various forms on ways of life, but there is no way of
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knowing the answer yet. Although there is the idea that
it is due to the "selfishness" of nucleic acids, amino
acids, and protes, it can be said that they were born in
pursuit of maintenance of homeostasis as an aggregate,
todayébs
Going back to the origin, what is the extremely basic
desire of humans, the Kving things®i Whitedthere \ara |
Ma s |
must admit that he is correct in placing the fact that

or i n ter m, sust ai

many criticismso n owbs
there is a basic need for life activities at the bottom. It is
possible to first consider food intake for maintaining
individuals, and escape from stimulation frome th
outside world. Division and reproduction to leave
descendants should come next. The strategy which
primates could use to maintain these activities was the
formation of an aggregate, having also no particular
strengt h. | snét t hhatdife msedt h i
unexpectedly when life was born? Maybe the social
structure was meant to maintain this aggregate well,
and the development of the brain and nerves was meant
to operate this structure well.

Individuals as constituent members of an aggregate
of society may have been searching for how their
aggregate should be by exchanging information with
each other. This state appears similar to how cells
exchange information with each other through chemical
substances. It is probably because the more diverse
antennas, the more diverse kinds of information can be
captured at one time, and it will be possible to make
that aggregate more sustainable. What
individuals created as a tool for information exchange
through such activities must be language. Byngis
language little by little, their abilities for abstraction of

human

things and extraction of their elements were cultivated.
It seems that, thanks to this, it became possible to
understand the laws and rules of various matters, and
logic and mathematical smices were needed to

organize, accumulate, and understand
sophisticated concepts.

humans gained the ability to predict the future through

more
In addition, it seems that
such acts, and ensured maintenance of homeostasis at
various levels.

However, this platic and flexible structure that foster
diversity ended up having more freedom than the
aggregates the ti of

at me

hierarchy



governed by the law of energy. We can say that,
because of this, complicated conflicts have become
connoted insociety and human aggregates, and they
have become difficult to understand.

3-2-3. Deepening thought through language

How have we humans as primates evolved? Primate
means "an animal chief," but is it really a good idea to
position humans as that? Humathe not have sharp
tusks, feathers to fly in the sky, or muscles and bones
built strong enough to overwhelm the opponent. Some
aspects of sociality and tool usage are also found in
chimpanzees and bonobos. Information communication
in society is also famols seen in bee dance, and
imitation learning can be done even by an octopus, they
say.

Then, what makes a human a human? One turning
point may have been language. Monkeys have their
epiglottis close to the soft palate, and the pharyngeal
cavity is very shd in comparison to the oral cavity, so
the tongue is long and thin in the anterior and posterior
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affairs of the cities (politics) were further accumulated,
which enabled them to manage their present behavior
with the future in mind. Perhaps these abilities
amounted to thability to compensate for the fact that
humans were very weak creatures.

3-2-4. Necessity of sociality | and we -

As stated earlier, humans were very weak and did not
possess noteworthy weapons or abilities in the natural
world. Perhaps to compensdi& this, they used the
strategy of constructing an organization with multiple
individuals. However, the social nature of humans
differed from those of ants or bees, and they soon
developed as extremely complex beings. As also seen in
the mural paintings foLascaux, humans have been
exposed to various problems such as food, sex, and
diseases from the ancient times. Perhaps because life
was finite, and they were very weak creatures, survival
as an individual (I) and as a species (we) became a
strong motivaton for the creatures, and sociality was
utilized as a means to comprehensively solve these

directions. For example, macaques such as Japanese problems, coupled with the development of language.

monkeys, have almost no oropharynx, so the structure
only allows the shape of the tongue to change mamly i
the anterior and posterior directions. Therefore, there
are anatomical constraints such as difficulty in changing
the shape of the vocal tract, and it is considered that
monkeys are considerably inferior to humans in their
ability to generate and manigé vocalic speech
sounds. In other words, it seems that the fluent
manipulation of language like that of humans has been
achieved thanks to the anatomical characteristics of
humans, which makes it possible for various kinds of
communication to be made, rfoing conceptions and
fostering socialityNishimura, 201Q)

As an event that probably caused humans to be the
animal chief with this occurrence of language,
development of the brain is of course conceivable. As
the brain developed, memory of various things became
possible, and the obvious giawas born. The memory
has been handed down as the memory of the
organization, and information has come to be passed
over for generations due to the invention of the written
language. This has made it possible for humans to have
food and enough informatioto counter diseases. It is
possible that knovhow of social activities and the
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To obtain food stably, humans who had acquired
language and memory planned to carry out hunting
collectively, andcarry out agriculture. To get a better
partner, they developed the conceptual exchange in the
form of negotiation. They also developed religion and
medical care to counter disease and death. At any point,
they developed perhaps because they had the &radl
of society, and because they were able to create this
society.
3-2-5. Creatures teach the importance of diversity

It is still a mystery why nature has become so diverse.
However, this diversity is very important for surviving
extremely complex and ungtietable spacetime, and
creatures are considered to embody this importance.
and each
combination has produced something a bit more

Even the same species has diversity,

different. This gave them a means to mitigate the risk of
the entire species being lo¥his way of being gives us

a very important point of view for our ways of being
both for now and in the future.

Through science and technology, we the humanity
have fallen into the illusion as if we acquired the
"perspective of God." It became possible tlunk
through various things from an overhead perspective or
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in detail, and even about abstract space and concepts.
However, this is only a part of God's point of view, and
we can never see the whole body at once or the future.
In other words, human beigagcan be considered as
small parties in a vast jungle. How should this small
community respond to unpredictable things in the
future? We the humanity need to be aware of the
effectiveness of the diversity given unconditionally by
nature, once again revieilve "excessive simplification”

by academic studies including science and technology,
and implement fostering of diversity of knowledge and
the momentum to nurture it, in society.

4. Pass it on to the future

- Societal implementation of endogenous
motivation -
4-1. Imagine/create the future
4-1-1. Rationale for prediction

How can we human beings predict supernatural
phenomena spreading to society, based on the logic of
natural science as the rationale? If we must give some
response to the state irhigh all is unknown and we
are given a variable to be handled each time, perhaps
we will need to take on various ideas and valaes
imagine/create the future. | think that by thinking about
how we should be and making plans to head over there
by trial and error, we will be able to overcome and
create.

What can we human beings do to take on diverse
ideas and values?
4-1-2. Emotional connection and science

Since the Industrial Revolution, various new things
have been invented and developed in the ageamitir
economic development, and a lot of things have been
consumed at an unthinkable speed. However, now we
have taken over the negative heritage of mass
consumption, and we are entering an era in which we
must seriously discuss the ideal form of a "susialie
society" for the next generation, and promptly execute
this. Perhaps it is necessary to modify the future of
humans and the future of Earth by bringing out
viewpoints and ways of thinking that used to be
unthinkable, and by creating values that aredint
from ones we have had so far. As science and academic

studies are also matters performed by humans, it is
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obviously necessary to bear this risk. Then, how can we
draw out different viewpoints and ways of thinking, and
create new values?

| have oveviewed the possibilities and limitations of
the brain, how people should be and how society has
been made, and discussed how academic studies should
be. The humanity has come as far as expanding its
ability not only regarding what is present and what has
been done so far but also by inventing and developing a
new framework not found in nature. The future of the
humanity will become more difficult to predict. In
preparation for this, it will be required to share the
viewpoints and valuesf various thingsand proceed as
a team (we). Therefore, it will be required to implement
and reimplement the "emotional connection" which has
been neglected from the viewpoint of academic
progress, as a mechanism to encourage team building.
4-1-3. Emotion that shows "accetability”

What is jocho (emotion)? According to the online
di Weblio, it is
person a certain strong feeling, peculiar to that thing."

ctionary
Also, it is "various strong feelings caused by touching
or experiencing things,and as a psychological term,
"the same agdo (emotion)."Jodorefers to a sensory
response occurring in a relatively short period of time,
and a feeling is induced by this. It can be understood
that it signifies a state in which this lasts for a reldgive
long time. It is considered to be a word that is close to
mood.

When the mood is stable and shared, perhaps it will
shorten the distance to deepen the understanding of
individuals, to revitalize the discussion, to overcome
negative events such as fadurto provide a cognitive
venue that leads the team or the community to success.

4-2. What do to imagine/create the future

4-2-1. Emotional connections as the key to success
Google, a major IT company, launched arhause

survey called Project Aristoti@ 2012, and the findings

were released last FebrudryAccording to this, no

common pattern could be found, such as that there were

teams that had succeeded even if their methods had

4 Report on irhouse research by Google
https://www.nytimes.com/2016/02/28/magazine/whabdglelearned
from-its-questto-build-the-perfectteam.html?_r=0

fi h o\
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been completely different. Adding to that, it said that a knowledge, we human beings have come to have a
key to successvould be to eliminate the anxiety that sense of versatility and even a worslikg sense for
they might be scolded or mocked by the leader or science. Long before our language was born, and long
teammates, and to use a psychological term, to nurture before we humans were born, nature's activities had
an atmosphere called psychological safety, within the been ontinuing. Our brain has developed to understand
team. Moreover, it is considered important that such an its activities, maintain homeostasis by constructing
atmosphere be spontaneously fostered. In other words, society, and supply and maintain food and environment
spontaneous "emaotional connections" are necessary for in a stable manner. However, not only we have not fully
revitalizing the organization, and perhaps maintaining understood everything but also have furtdeweloped
this is an important task. In fact, according to Mr. a world largely different from nature. The brain that
Mitsuru Hisata, Chair of the Japanese 8tyiof originally developed to understand reason of nature and
Community Psychology, a community is a network of  predict it is now able to secure surplus ability as the
people and people, which is said to include (1) a society and the environment became stable, and to
long-term continuation to some extent, (2) common imagine/create new things. Bhis exactly the bricolage
ideals shared among the members, (3) emotional bonds, as told by LéwiStrauss, which can be thought to gather
and (4) contribution to its continuation anghintenance. materials currently available in various forms, further
AA | arge group relies on iettesding the knewledga systent and byuthis means ma |
group work united,” Shogun leyasu Tokugawa said. It aiming to maintain homeostasis.

seems that he knew from practice about the way a 4-2-3. Communicative rationality

community should be in the process of surviving the German philosopher Habermas said that rationality
chaos of the warring era. which tries to persuade another is “instrumental
4-2-2. Suviving an unpredictable society reason," which can make people a group for achieving a
Claude LéwviStrauss, a French social anthropologist, purpose. On the other hand, distinction was made for
wrote in The Savage MindLe Pensée Saugag¢hat the rationality that respected the other and dirte
science and bricolage were more parallel rather than reach an agreement together by calling this
conflicting (Levi-Strauss1976).Bricolage is translated communicative rationality. The three principles that are

as a det-yourself carpentry, and compared with actions necessary for this are listed as follows: (1) the
such as making full use of things and diverting them participants speak the same natural language, (2) the
from its original purpose or use, it refers to the method participants describe and defend only whaythelieve
of thinking to create new things by using small is true as facts, and (3) all the parties participate on
differences at various levels. Scientific thinking predicts equal terms. He regards them as transforming these
things with its rigor and reproducibility, giving us an  judgments and views in these processes, and there is a
index of how and what to do to reach the goal. possibility that they may ch
As living things, we must eat food. We do not bear He said that the significae of a dialogue lied in this
weapons such as fangs or horns, nor do we l@ave regard.(Habermas, 1985)
rugged body. For this reason, we chose the measure of If we are to have communication as a means of
confronting nature as a group while developing the sharing our diverse valuemnd ideas to imagine/create
system of society. Our brain has also developed to the future in a mannesf bricolage, perhaps we should
allow these activities to proceed well. Since knowledge not impose things but rather each of us needs to address
was coherently systematized by the deveiept of various issues with the intention of respecting the other
language, it has dramatically been enriched. Thanks to party and aiming for consensus together.
that, in modern times, at least in developed countries,
food supply has become stable, and measures against4-3. A Finding it interesting"
climate change are now also supplied stably. There is a phrase called playful iemg. This is the
Along with the development of language and educational practice advocated by Professor Nobuyuki
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Ueda, and borrowing the words of Professor Jun same size by procumy raw materials. Humankind has
Nakahara who also has been promoting this practice, it acquired affluence by division of labor and can now
refers to Al earning i n whihave tindeitd heefre¢Ridley, 2010)cAthbugh iBhasl t hi n
meet each other while hiang fun, which triggers become possible to utilize a complex but useful tool
changes and no(eda R0l t o b eand knowledge related to it, the part that involves us

APl ayful o does not by a has becumenertisaty limited, mnd Weanay bie im g time
around, but it means to play seriously. One notices on when only those who can see the whole picture take
their own from playing seriously, and learns through steps forward. Precisely because this is an increasingly
change. It also has a commonality to the sense of being complex contemporary society, perhaps it is necessary
the person performing the activity, also mentioned as to live it as a community playing an active part.
one of the components of the-called 'flow" proposed | do na necessarily agree with him, but | would like
by American psychologist Mihaly Csikszentmihalyi. t o quot e t he new U. S. Pres
Flow refers to a mental state in which a human being inauguration ceremony.
concentrates extremely highly on what they are doing "That all changes starting right here, and right now,
and succeeds in the sense of activating themselves because this moment is your |
(Csikszentmihalyi, 2008)In other words, it expresses by Donald Trumg.
how human motivation surfaces, and it shows the Human thaight belongs to individual humans, not
means to make maximum use of it by consideringthe gover ned by anyone el se. Let
human brain and mind movements and the brain power o f finding it interestingo
discussed lzove. To put it briefly, the driving force is responsibility, think little by little, and form it with

Afinding it interesting. teamwork. That way, the future will surely be
Are we not in a situation where our academic studies wonderful.
are forced upon us by somebody else? Are we

conducting it actively with a sense of leadership? Keywords

According to anEconomistmagazine ssue in October Brain power, logic, unpredictable, social evolution,
2013, the survey conducted by Amgen in the previous communicative rationality, personal affairs,

year found that only 6 of the 53 "landmark" studies sociocentricity, emotional connection, endogenous
done in the field of oncology could be reproducei. motivation, interesting

addition, in the field of psychology, about etiérd of

follow-up research could not confirm their

reproducibility, but also some authors of the original References
theses felt that they were treated unfairly, being subject

to the reproducibility experiments, it was reportet. 1) Arendt, H. (1963). Eichmann in Jerusalebocial
is unclear to what extent this number can be generalized ResearchRetrieved from
about, bt it may be certain that the reproducibility of http://books.google.fr/lbooks?id=ZwjNGDPUSPsC
many papers cannot be confirmed. 2) Bartol, T.M., Bromer, C., Kinney, J.,

In the Stone Age, people created stone axes Chirillo, M. A., Bourne, J.N., Harris, K.M., &
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® Article written by theEconomisma g a z i n e encdigdes w s C i Http://doi.org/10.7554/eLife.10778
wrong."
http://www.economist.com/news/leaders/2158866@ntificresearc
h-haschangeeworld-now-it-needs
-changeitself-how-sciencegoeswrong

® Verification of reproducibility in the field of psychology by the " Full speech at President Donald Trump's inauguration ceremony
Sciencenagazine http://time.com/4640707/donatdump-inauguratiorspeechtranscrip
http://science.sciencemag.org/content/349/6251/aac4716 t/
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1. State of research work of university
To think about the model of the 24s#ntury scientist
and the mechanism of research work, it is hecessary to

discuss about education and research work as the role

of the university. There have been discussed and
anal yzed t he
positioning of education and research work based on
the Imperial University Order of 1886, the Unisity

Order of 1918, Basic Act on Education of 1947, the
implementation of the general principles and the

about uni ver

prioritization of the graduate education in 1991, and the
total revision to the Basic Act on Education in 2006.
Numerous books and papers were writtemsidering
comparisons of domestic and overseas situations, but |
would like to add a little consideration from views of
education for science and technology.
university education
undergraduat e, gr adu atoral
courses. With the enactment of the Basic Act on
Education of 1947, the contents taught for three years in
high school under the former system would be taught in
the liberal arts program during the first two years at the
university under the new syste and the specialized
subjects learned in the three years at the university
under the former system (four years for the departments
of medicine) would be learned in the shortened period
of two years. Also, due to the implementation of the
general princips in 1991, the liberal arts subjects and

The current is composed

subjects into the soalled core, major, and minor
subjects, in additio to the research departments and
majors guaranteeing the purposes and quality of
training for producing highly skilled human resources.

In the education at these undergraduate departments

and grgdbate schaolg, avithiregard to then posaionsl andt h e

definitions of the curricula of lectures, graduation
research, and special research in master's and doctoral

progr ams, as wel |l as

with regard to the soalled three policies of "awarding

degrees (di pl oma policy),
implement i ng educational curri
and fflaccepting t he i ncomi
policy), o do both the facul

have a clear understanding? | think that faculty
members who have experienced the university

evaluation arrently undertaken by National Institution

m a fert Aeadeimsc, Degraes] and Qualityu Enhaecerdeat cof

Higher Education, and independent external evaluations,
understand that many faculty members only submit data
for evaluation, and have next to no opportunity towno
and understand them at the present situation, perhaps.
There are many universities that have opportunities of
faculty development, and many other universities are
making efforts to clarify the position of their curricula,
and the positions and significam of special research at
their educational system committees, reflecting them in
their education. However, do they regularly allow

specialized subjects are said to have been arranged as aassistant and associate professors, who are closest to the

so-called wedgeshaped curriculum. Because of this,
subjects are allocated based on a curriculum in which
liberal arts subjects are studied in the first aedond
years, and the number of credits required for graduation
in the specialized subjects are taken in the second, third,
both
specialized subjects are increasingly lectured in English,
with internationalizatiorin mind. Due to this change, |
think that education of basic knowledge as liberal arts
to have been acquired by a fflkdged member of the
society may have diminished. Also, with the decrease in
the number of specialized subjects, it is inevitable that
the levels of expertise are declining due to the

and fourth years. Today, liberal arts and

formation of larger departments.
In graduate school education, educational purposes
by means of curriculum are clarified by categorizing
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students, to join this system design, curriculum
examination, oreform process? | think that, as a result,
there are many young faculty members engaged in the
actual education without many opportunities to know
the contents of these three policies or how they are
reflected in the curricula and daily instructions. Also,
this is also true for professors.

By the way, according to the website of Kyoto
University,! the diploma policy of its Faculty of
Engineering stipulates that
degree by the Faculty of Engineering at Kyoto
University, a student ost have been enrolled for the
period specified, earned the required number of course

1

http://www.kyotau.ac.jp/ja/educaticcampus/policy/de_policy/gaku
bu_de/kougaku.html
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credits, and cultivated a foundation capable of

demonstrating knowledge and ability of a highel

researcher or engineer as described below through
special research (gduation research).

- Abilities to understand scientific knowledge on
humanity, society, and nature, and on public based on
this, and to see things with an enriched human
quality and a global perspective.

- Foundational knowledge in a specialized field and
ability to think logically based on this

Ability to comprehend knowledge and think rationally

regarding problems
concerning science and technology, and

- Communication skills to understand opinions of

others and to express theiwvn opinions precisely."

about solutions various

We can regard the first item to be representing the
position of the old liberal arts curriculum (preselaty
humanities and social science subjects), the first part of
the second item representing the position of the
specialized dojects, and the other parts representing the
position of graduation research. In particular, from now
on, it is necessary to acquire an ability of having an
overall understanding from a global perspective to
grasp and solve problems.

Teachers at universés have rarely received
adequate training in terms of education, and in many
cases, they are hired for their achievements as a
researcher. With respect to the above three policies and
curriculum structure which are
education even after ¢ir employment, the meaning
and position of the liberal arts subjects and specialized
subjects, knowledge on graduation research and special

research as well as screening of dissertations and

indispensable for

awarding of degrees, and knowledge and experiences
regarding edeational skills and educational psychology,
perhaps the current situation is one in which they are
provided as part of ethe-job training. | think that, as a
result, many faculty members consider their research
and achievements in it to be their top pitiorHowever,

as in the report by the Cabinet Office Commission on
Human Capability Strategy in 2003, the university
education should primarily consider it important to
have the following 12 pointsof human capabilities as

2 Report by Study Group on Human Capability Strategy
http://lwwwb5.cao.go.jp/keizail/2004/ningenryoku/0410houkoku.pdf

57

Issues for Universities as Institutes for Basic Research

the first point of view.

1.Bast academic skills (basic intellectual ability
acquired through school education)

2. Specialization: Professional knowledge and
know-hows

3. Durability: Ability to continuously enhance it on
their own

4. Ability to think logically

5. Creativity

6. Communicative abilities: Communicative skills
and listening skills

7. Public morals

8. Normative awareness

9. Ability to improve each other while respecting
others and working hard together

10. Motivation

11. Perseverance

12. Abi lity p uife and success e 6 s

Primarily the university education and the research at
the university are divided into the two, and it seems that

many university faculty members recognize them as

to

two sides of the same coin. In addition, | believe that
educational objedtes are defined as the development
of highly skilled human resources,
conducting cuttingedge R&D of advanced science and
technology.

According to the result of the Basic Survey on

as well as

School in fiscal 2008 the number of the university
students ws 2,567,000, and that of the graduate
students was 249,000, among which the number of the
master's students was 159,000, and the that of the
doctoral students 73,000. The rate of advancement to
graduate school after the undergraduate program
continued fding every year with the peak at 15.9% in
2010, and it was 12.1% in March of 2016. Furthermore,
the rate of advancement to the doctoral program
decreased from 12.1% as of March 2007 to 9.8% in
March 2016, and the employment rate upon completion
of a doctoal course was 58.8% in March 2007, but saw
a change to 67.4% in March 2016. The lowering of the
rate of advancement to the graduate school and to the
doctoral program are also felt at the educational sites.

% Result of Basic Survey on SchoBly2016
http://www.mext.go.jp/component/b_menu/other/__icsFiles/afieldfile/
2016/12/22/1375035_1.pdf
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The mission of university education is to cultiva and as their successors. Many students have their
highly skilled human resources. While undergraduate primary objective of acquiring knowledge of liberal arts
departments of engineering and the graduate schools of as broad knowledge at the university, adding Hegte!
engineering contribute to the development of knowledge in specialized courses to that, and training
researchers and engineers who will support their own human capability, so that they can proceed to
manufacturing based on science and technology in be employed as a fufledged membeof society, it can
Japan, th decline in the advancement rate to graduate be said. In this case, perhaps it would be better to view
school leads to a decrease in the number of graduates asthe students as not having a perspective of a university
highly skilled human resources. There are a lot of faculty member or researcher who conduct R&D in the
voices from faculty members pointing out fears on future science and technology in Japan. | imagine that
training of future human resources and successoocs wh some studentsaively want to become a researcher or
will be responsible for science and technology in Japan, scientist in the future when they are children in
and problems with the current situation. In the United elementary, junior high or high schools, or immediately
States, it is clearly recognized that the development of after graduation from high school when entering a
science and technology in the basic fields and applied university However, when they go on to the next step
fields is an important elemer the development of from university to making a choice between advancing
industries and economy, as well as in the formation of their studies and finding employment, the current
the country as the core of the global industries and situation is that many students choose employment to
economy. In Japan as well, the Science and Technology be a fulfledged member of society, and it is nhecessary
Basic Plan notes the need to strengthen the fundamental to discuss what causes this.
abilities and hild a virtuous circulation system of There seems to be twoajor reasons for the drop in
human resources, knowledge, and funds. However, the rate of advancement to the doctoral program. One is
there is no doubt from the above figures that this that they feel uneasy about employment and incentives
development of highly skilled human resources that regarding posemployment are not clear, and the other
will support the future Japanese science and technology is the problem of educational expenses. This was also
is at stake. analy2 d Jisedai @ kirihiraku yushuna hakase jinzai

Now, although the rate of advancement to the no jizokutekina katsuyaku no tamer(For the
doctoral program in graduate schools is decreasing, and sustainable success of outstanding human resources
at the same time their sufficiency rate is also in a with a doctorate who will frontier the next generation)"
declining trend, the current situation is that those from released by Research University 11 (RU11) on July 8,
overseas who desire to go on to a doctpraggram are 2016, and this can be seen in the three
increasing, which means that, in the future, recommendations, which are: (1) review of scholarships
internationalization  will inevitably progress at and scholarship systems for promoting advancement to
educational and research sites in Japan. doctoral programs, as well as collaboration between

Although the actual situation of the advancement rate differing systems and retirement income systems, (2)
as described above seems to be occurring not only in organizational collaborative projects with the industry
natural sciences but also at the sites of humanities and in the process of employment so that human resources
soci al sciences, i snodt i twith & doetoral degee canplayt an actigedrolecveidelp r s 6
recognition in that they only view the education and and (3) increasing the degree of freedom in accounting
research at universities and the decline of the for personnel expenses and operatiompblylic external
advancement rate solely from the standpoint ofilty funds for improving employment environment in the
members to make claims on their issues? academia).

| have a doubt that when faculty members discuss the Regarding employment, according to statistical data,
student so advancement r atthose wht éhgve eamed ar dogaal dlegree hfand
students as human resources to lead their own research employment as a university instructor, or at a public
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research institute or a cgany within a few years
(those who have experienced postdoctoral fellowship)
in reality, but it is an issue that the employment rate is
as low as 64%. Those who find employment as a
university instructor or at a public research institute
need to have a dtaral degree, so they will not be
discussed here. Then, is there any incentive to be
employed at a company? Those who have earned a
doctorate often take an R&D job. However, there is
currently no incentive to have a doctorate, and they
never get to assuman upper post or receive a high
salary from the beginning as they do in the West.
However, there is no doubt that globalization will
progress in many companies in the future, and when
that happens, | think that there will be incentives for
holding a doctaal degree. Companies tend to think of
doctorate holders as highly specialized and narrowly
focused, but a doctoral degree means the ability to find
new issues and solve on their own. Indeed, they have
acquired knowledge and skills in their specializediBel

to earn their degree. However, those knowledge and
skills are only the smallest part of their subdivided
research fields. Companies should value their ability to
solve issues by acquiring knowledge and skills on their
own rather than the content of thequired knowledge
and skills. Therefore, perhaps it should be recognized
that it is wrong for companies to express that their areas
of expertise are narrow, and consequently, they are
difficult to use. Also, | think that it is important for
economic andndustrial groups to consider the structure
of human resources that will support the future
Japanese industrial and economic circles, and to
advocate the necessity of highly skilled human
resources, in promoting the development of highly
skilled human resaaes who will be responsible for the
future.

2. How young researcher training works

Is it enough to only enrich the scholarship systems
and posts to develop highly skilled human resources
who will be responsible for science and technology, as
suggested by many? According to the PUBMED
statistics, the number of coauthors of papers was 2.5
back in 1980, but increased to 5.5 in 2015. This is in
many cases due to the necessity for researchers in
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multiple fields to collaborate to solve the issues in their
research. At the same time, internationally coauthored
papers are increasing. This can legarded as an
expectation for the contribution to the development of
the economy and industry by aiming at creating
innovative science and technology through international
collaborative projects even in the competitive funding
system such as that of EU #ion 2020.

In this kind of environment, it is important to nurture
young researchers in Japan so that they can play an
active part in the international stage. The Ministry of
Education, Culture, Sports, Science and Technology's
Tobitate! (Leap for Tomornw) Study Abroad Initiative
is a program promoting from undergraduate freshmen
to graduate students to study abroad in various ways. |
think that it is important to promote study abroad for
research for graduate students more strongly, as well as
promote tle life of research at overseas laboratories as a
career path for young researchers who have earned a
doctorate or who have earned a research position. It is
necessary to devise a comprehensive system design so
that especially a few years of study abroatl ferm a
career path and a salary, retirement income, and pension
system for young researchers and instructors, like the
sabbatical year leave in the United States. Also in the
40s and 50s, a sabbatical year leave system
indispensable to develop a nefield and promote

is

international collaborative research. There are currently
universities and graduate schools that have such a
system. However, in reality it is not currently used

effectively due to the issues of teaching workload. From
this of e€aching workload,
universities have shifted to a fesemester system to

viewpoint several
make it possible to use their study abroad and
sabbatical year leave systems, and their successful
results are much anticipated.

3. Basic research and technology transfer asles of
university

Besides education, basic research and technology
transfer can be listed as university's roles. Many
competitive funds have been issued to promote
industryacademia collaboration, due to expectations
and demands for industgcademiacollaboration and

technology transfer.
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Now, what is the issue here? | would like to think
about that.

developmental research, they began to request

universities to take on the R&D phase which used to be

In the 1970s and 1980s, many companies had research the responsibility of central research institutes. As a

institutes such as a central research institute or
developmental research institute. However, witte t
collapse of the Bubble economy in the 1990s, names
and missions of research institutes changed. At the
same time, it is perhaps also apparent in the forms of
the decline in the number of corporate researchers
participating in academic societies, andaduction of
competitive funds to industrgcademia and technology
transfer projects.

Research is divided into phases such as "basic
research,

research, o

fibasic

and product d
the central researdhnstitute was responsible for basic

research to early developmental research, and the
developmental research institute was responsible for
part of basic applied research up to product

development. At universities, engineering departments
also conducted Isic research by setting research

themes from among basic research based on free
thinking and exchanges with corporate researchers. In
conducting that research,
students. As a result, highly skilled human resources
t h nhosd teardéss odegr ee

researcher a central

they fostered graduate
wi a

at research institute or a
developmental research institute of a company. There
were few people who remained a researcher from the
time when they had first been employed until they
retired, and in man cases, most of them assumed a
management position in charge of R&D, it can be said.
They were positioned more as an expert in the technical
field characteristic of the company, and many of them
were active as human resources who could compete
with the wald in the content and direction of the
technology in that field. For university researchers,
because of the high skills possessed at the destination of
technology transfer and their research institutes which
were responsible for basic applied researcltait be
said that division of their roles were clearer than it is
today, and the transfer was easier.

However, when there were no longer central research
institutes responsible for basic research and basic

applied research in companies with many shifting
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that
industryacademia collaborative
Also, regarding the contents of research,
technical fields of materials, processing, structure, and
system, an ecosystem was implemented for research
ranging from basic to applied research conducted in
academia, and basic, applied and even develofane

research conducted at companies. At companies,
researchers and engineers in each field worked together
to develop products. However, at present, there may not

result, it can be said the demand for

research increased.

in the

appl i e dbe reposigh atalented humai dresouecéso gapable tofa |

mtegeating panhetathnical fieldA Aviter thgllepge bfehm ,
Bubble economy, the central research institutes
disappeared, fewer highly skilled human resources were
employed. | think that, as a result, the number of human
resources, who have experiences ranging from basic
research and applied researclh developmental
research and are able to supervise them, is decreasing.
To fill this gap, the expectation and demand for
industryacademia collaboration towards universities
are increasing in order to compensate for the function of
the central research fitsites of secalled lost

w e comparges) fHoweyeg for umnisersity researchers, they

have no knowledge or experience from development to
commercialization at corporations, and development
rarely
evaluated as their achiawents. In addition, it is very

difficult to devote their time to engage
industryacademia collaborative R&D in addition, when
many efforts and time are required only for teaching

and commercialization, if conducted, are

in

and their own research. From these, we can say that
most young
displeased to engage themselves in research in the
development and commercialization phases.

That is, in the current Japan, it should be fair to say

instructorsand researchers are now

that, the fact that industigcademia collaboration has
progressed and
technology transfer
industryacademia collaboration, owes part of its cause
ed fADeath
stance

not thererea expectations for

and innovations  through
to the formation of the so a | |
t he dened di

phase cetopmeatal phass s adraswlt

Wi
and

Val
bet ween
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of losing central research institutes. This also causes a environmatal, salary, scholarship, and pension aspects)
decrease in places where researchers, who have for university faculty members and doctoral students
completed master's and doctoral programs and earned who will be responsible for them, the functions of
their degree, can play an active part, whichinturnleads " basi c research®” and Aibasic
to a decrese in the rate of advancement to doctoral realized, which are the roles of the central research
programs. That is, it seems to be in a negative spiral. institute which was lost in Japan, and amid this,
Now, where did Japanese companies seek for this development of venture companies have come to
function of a central research institute? Since the 1990s collaborate. Since university faculty members
up to today, companies have invested a large anwiunt  collaborate with multiple companies, it seems that
joint research funds in universities in the United States, international brain circulation and open innovation are
but they say that the amount of joint research funds for more Ikely to be born as well. In other words, | think it
Japanese universities is less than one tenth of those of is reasonable to think that an ecosystem of a positive
Uu. sS. uni versities. P e r h a pspiral hasteers formeds due t o At he
development of science and teclogy in basic and Then, has that brain circulation been formed in
applied fields will develop the industry and the Japan? I think that everyone recognizes that the salary
economy as well as the global core of the industry and system in Japan cannot be compatible in the
economyo being for med, p r oimeynaterdl conmunityh IehinkJthatt theesgister8 tesigne s
since the 1990s. In other words, by linking clarification  of incentives fo highly skilled human resources, such
of university mission®f basic and applied research and as evaluation, salary, and pension system, is what we
development of highly skilled human resources, as well must realize first to regain R&D by highly skilled
as promotion of introducing private grants to human resources who will support the Japanese
university's research funds and enriching responses to economy and industries.
companiesd expectations, to incentive systems (researc

Japan’s Death Valley and the Sea of Darwin are
the products of digging a hole on its own

cea of DaY\N n

Corporate N
deve\opmenta\ researc!
institutes
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In addition, the number of foreign students employed i) Responding to economic and social issues
is very small, and the internationalization of academic iii) Strengthening the foundational power sifience
posts is not progressing. It is currently difficult to invite and technology innovation
excellent foreign instructors or gearchers to Japan iv) Building a virtuous circulation system of human
because there are problems of where their family resources, knowledge, and funds for creating
members will work or go to school. We may not regard innovation

the Tokyo area the same way as other areas. For This iv) is in agreement with the aforementioned
example, there are some French language schools in issues, but as | already statedio should play the role
Tokyo but very few in rural aread.d Frenchspeaking of the lost central research institute of companies? It is
family member wishes to live and have their children extremely difficult to demand this from university
go to school, the only option is to live in Tokyo. As  faculty members or many young researchers.
seen in this case, internationalization of cities and of Recognizing the importance of fulfilling this role while
companies are an important element of brain organizing a group foresearchers who will fulfill that
circulation. function, and training researchers who will fulfill that
The following four pillars are clearly stated in the function and building a system for their compensation
5th term Science and Technology Basic Plan. are urgent tasks. | think that this is our responsibility
i) Efforts to create new values for future industrial  necessary in order to hand over Japan's economy and

creation and social change industries to our grandchil di
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1. Historical Transformation of Modern Society and
Japanés tion
1-1. Shaking of norms of modern society

It can be said that democracy, capitalism and science

Posi

and technology are some of the basic norms of modern

society. These have dewped modern society while

interacting with each other, but in recent years it seems
that they are being shaken greatly (1). Some of the
factors behind this are as follows.

3 Globalization of economic structure and the rapid
rise ofdeveloping countries.

3 Sharp changes in society, economy, lifestyle, and
employment due to the development of information
and communication technologies.

"The Fourth Industrial Revolution." Increasing in
sociceconomic problems such as expansion of the
gap between the rich and poor.

3 Shaking of trust as the foundation of society.

Changes in the mechanisms of formation of public
opinions and policymaking. Diffusion of biased
information.

3 The rapid penetration of new technology into
society and its impz.

Concern about the social impact of new technologies
such as artificial intelligence (Al) and genome
editing. A sense of crisis toward employment and
human survival.

1-2. Vari di

ous scour ses

system and practiee

has the potential to destroy the authenticity of modern
society and modern science."

As Drucker pointed out, Japan succeeded in
modernization after the Meiji Restoration, for the first
time to do so outside the West. Wan say that Japan
has built a modern society by introducing democracy,
capitalism, and science and technology, which are the
foundation of modern society, while harmonizing them
with traditional Japanese culture, social system, skills,
etc. This experiere and knowledge will give useful
lessons to many challenges towards the modernization
which will be faced by developing countries in the
future. In addition, | think that Japan can play a role in
contributing internationally to overcome the shaking of

thenorms in society and instability of the world.

1-3. Two big flows: domesticfirst principle and
international harmony principle (United Nations
SDGs)

There seems to be two major flows in the world at
the moment.

One is that domestic first principle, populism and
protectionism are rapidly spreading, as seen in the
decision in 2016 by the United Kingdom to withdraw
from EU and election of President Trump in the United
States. While one needs to watch the movemana fo
while as to whether this phenomenon is a emn
structural one, the basic norms of modern society that

a n d the) \Westahasdled the evayiover several hundred years

Now, here are some of the discourses that discussed (democracy, capitalism, and science and technology)

such situations from the perspective of world history.
Mr. Drucker, a father of modern business management
says, "The modernization process until the 20th century,
which originated in the West and themeato Japan,
and the process of modernization of China, India, etc.,
which is about to occur in the 21st century, will be
greatly different" (2). Former President of Harvard
University and former Secretary of Treasury Mr.
Summers said at the Davos Confeen'The impact of
the be equivalent to that of the
Renaissance or Industrial Revolution." At a study group

Internet  will

for introduction of the Internet to Japan a quarter of a
century ago, chairman and Professor Hiroshi Inose once

said inwhat soundedlk e a predi cti on
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are beginning to be shaken greatly. Alseith the
disastrous experiences of the two world wars in the
20th century in mind, it seems that the mechanism of
international harmony and international order that the
West has led and built are destroying themselves. The
instability of the world, as seen deja vuof the 1930s,
return to an emphasis on hard powsuperiority of
authoritarian nations, etc. are now showing in reality.
Even though it is being shaken, we cannot return to the
state of tyranny, control, or nestientific thinking that
has ber overcome by these norms in modern history.
New ideas are now necessary. | think that-BDNGs
are what is expected as a powerful vision of the 21st
centueyt At he |
At the United Nations General

nternet

Assembly in
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September 2015, every country unanimously made a
resolution for the Sustainable Development Goals
(SDGs) by 2030 (3). SDGs are a magnificent attempt to
solve 17 goals such as poverty eradication, health and
infectious diseases, food, employment and humane
labor, balance of production and consumption, climate
change, energy, water, city, ocean and forest, disaster,
global partnership legal through
collaboration between developed and developing

and system
countries.While the principle of international harmpn

is being shaken, SDGs aim to secure the sustainability
of human beings and the planet, going beyond the
boundaries of nations, sectors, and fiefdsm which a
great effect can also be expected from the standpoint of
remedying the shaking of norms in desn society. Dr.
Colglazier (former Science and Technology Adviser to
the U.S. Secretary of State), U.N. Chair of the
SDGSS T | ativilsory  group,
stressed that "SDGs will be a great gift to humankind in
the 21st century.”

F o r umnmeiser

2. Historical Transformation of Modern Science and

Technology

21. Whiteheadbds insight
"The greatest invention of the 19th century was the

invention of the method of invention.” The philosopher,

A. Wh i

individual inventions such asilway, telegraph, radio,

tehead continued:;

spinning machine, and synthetic dyes, we must focus
more on the method itself. It is this very method and
way of thinking that are truly new and has destroyed the
the ol d

the noms and methods of modern science and

foundation of

technology were established from the 19th century to
the beginning of the 20th century. Some examples are:
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ci v i Revolutioh i (1968; 0 elécttonics,

establ i shment of
ffengineer so,

experimental research laboratory system, "Publish or

moder n

Perish"™ as researcher’
system which ensures the quality of research, system
for research evaluation, exchange, and results

distribution through academic societies and jougnal
research support systems including grants, contracts,
fellowships, intellectual properties, reward systems, etc.
However, 200 years after institutionalization began,
today, modern science and technology is being pressed
for major transformation in itsatms and methods due
to rapid globalization and the rise of developing
the of information and
communication technologies, and responses to the

countries, revolution
increasingly complex global problems. For example,
the EU, under the concept of "Scienc®,2advocates
the necessity of transformation in entire stage of
activities in science and technology, from setting
research themes to making use of research results.
There is also a wave of transformation in the
industrial structure. As emphasized by ti¥avos
Conference (2016), we can say that it is now an era of
the "Fourth Industrial Revolution.” With the fusion of
ACyber o AiPhysical, 0 a
new methods of production and creation of knowledge

and

fidReaembrging. Histbriaafly, tHedustiad Ravautiors n

are as follows: The First Industrial Revolution (1784;

steam, water, machine production), the Second
Industrial Revolution (1870; division of labor,
electricity, mass production), the Third Industrial

production), and now the Fourth Industrial Revolution
(cyber and physical system) (5).

professiona
uni ver si

s code

| |'h dudoendted mu c h
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Transformation of S&T and university system last 200 years

late 18th Century Ecole Polytechnique (modern higher
professional education)

19th Century

1810 Berlin University (modern university system), birth of
scientist and engineers, profession, specializations,
modern science system

1870 Cavendish, Pasteur laboratory, Morrill Land-Grant
Colleges Acts, electromagnetism, scientific
associations/publications, “Publish or perish”,
“Nature”, “Science” magazines.

Since 19t Century;
2" generation university

20th Century Nobel prize inaugurated, technological
friction between UK, USA, and Germany; nuclear
physics

1910 USA: NBS, Rockefeller, Carnegie Foundation
Germany: Kaiser Wilhelm Society ; quantum theory,
theory of relativity, guantum mechanics, genetics

1930 Exile of scientists/international movement, ICSU

<World War I, mobilization of science and
technology for the war>

¢ “institutionalization” - 20th c “systemization” -
Before 19% Century; 21st ¢ “i tion”
1st generation universit st ¢ "Innovation

Traditional fields of
study/skills/system

=Introduction of western
science/skills/system

Meiji restoration, Imperial
College of Engineering

= University of Tokyo
“distributor board of
civilization”

RIKEN, Tokyo University
aeronautics dept.,
Tohoku University
Institute for Materials
Research (IMR)

Japan Society for the
Promotion of Science
(JSPS)

Planning Board of Japan
(JPG)

FigureA-1 Transition of the Institutions and Systems of Science and Technology
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