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STRATEGIC PROPOSAL
Towards solving important social issues by system-building through systems science and technology

Executive Summary

Enjoying the benefits of science and technology through a variety of systems is a
characteristic of the present “age of systems”. The system is a complex which connects
appropriate elements to realize purposefull functions. The recent systems tend to be
more complex and larger scale than ever. Thus, the science and technology related to the
system, in other words, “systems science and technology” plays an important role as the
academic science necessary to analyze, design and implement the system. However,
systems science and technology has never been the subject of a full-scale government
promotion measure in Japan, but almost a “neglected science and technology”. How and
why it became so is analyzed in detail in the interim report, “The Role of Systems Science
and Its Issues in Japan” (CRDS-FY2010-XR-07), which we made in the process of
preparing this recommendation.

Systems science and technology basically has a different character from science and
technology in conventional fields in several aspects, thus its promotion measure is
inevitably different from other sciences and technology. The first feature is that systems
science and technology seeks the logic universality of the artifacts by eliminating the
individuality of the fields. Therefore, its results are expressed as abstract theories or
theoretic approaches, different from the results of conventional science and technology
where one would be able to see or touch something in the case of the discovery of a new
substance or completion of a device. As a matter of fact, the system itself cannot be seen
or touched, making its results even more the same. The second feature is that since
systems science and technology originally seeks to integrate the elements with various
functions into one general function, it is often placed in a phase which connects basic and
applied research, where its ability can be fully extended. The third feature is that
systems science and technology research is constantly connected to building the actual
project. It is important that it is tempered by producing effective results in such
circumstances. In such cases, one must recognize that, from the universal characteristic
of systems science and technology, there may well be a synergetic or ripple effect. Thus it
is important to build a research organization which could adequately soak up such
results.

This recommendation proposes the promotion measures for systems science and
technology in order to solve the present issues that it faces, taking its features previously
mentioned into consideration. Most important of all is to extract the necessity to build a
system required to solve socially anticipated high-priority issues and specify it. Of course
not all priority issues need to build a system, but in many cases, building appropriate
systems become the final solution. For such issues and projects, to keep a right
perspective from the view point of building systems, to extract and structure the

necessary element researches from that perspective, and to guarantee the purposiveness
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of the element researches, are desired. This cannot be achieved by trendy planning
abilities or management by objectives. We need cutting edge research. For this purpose,
we propose a new research category called “Strategic Research for Building Systems’ in
this recommendation. “Strategic Research for Building Systems” would specify the
measures to integrate the related individual themes as a system, and take the leadership
in the entire research which would streamline the necessary decision making. “Strategic
Research for Building Systems” would not only take the leadership in the planning
stages, but also in the actual implementation process of the research in order to adjust
and advance the purpose according to environmental changes. Up till now, in the
top-down government projects, it has been impossible to make drastic changes in a plan
once it is started. The lack of flexibility in the project implementation has often been
pointed out. However, “Strategic Research for Building Systems” would be able to
compensate for such drawbacks and secure the timely evolution of the project.

Proposing “Strategic Research for Building Systems” would be a promotion measure
taking into account its academic character of systems science and technology, in other
words, it is a science and technology combined with both basic and applied research,
intrinsically aiming at the solution of issues. At the same time, “Strategic Research for
Building Systems” would not only temper systems science and technology as an
issue-solving type of science and technology, but also advance the fundamental research
of systems science.

To be more concrete, we intend to implement “Strategic Research for Building
Systems” immediately to those whose missions are to build systems among the projects
which are scheduled to be conducted under the new growth strategy, and validate its
effectiveness. Along the same line, we will pick up issues which we face where the
system construction is a key factor, and fully implement the “Strategic Research for
Building Systems”. As examples of such issues, we propose three projects. As we have
already mentioned, the abstraction and universality of systems science and technology
will bring synergetic or ripple effects to the results. In order to soak up such synergetic or
ripple effects, it is necessary to have a central organization to conduct and integrate
systems science and technology in the process of promotion of systems sience and
technology.

By making systems science and technology have a strong presence in the science and
researcher communities in Japan, the rapid transition of science and technology policy
from field specific to problem-solving types is anticipated. Also, by formulating the issues
which specify the intentions of building systems, we could structure element researches
and streamline funding. In order to implement science and technology in today’s
complicated society, it is necessary to build a system open to society, not one that is closed
in its own local technical world. Thus we need to stand on a solid research base of human
mentality and behavior. Therefore, “Strategic Research for Building Systems” requires

cooperation from the fields of social science and humanities. Systems science and
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technology also holds research areas adjacent to social sciences such as business
administration, economics, modeling, and social simulation, which implies that it will
play the role of catalyst by further increasing the present integration of humanities and
sciences.

“The Limits to Growth” commissioned by the Club of Rome in 1972 gave a revitalizing
role to systems science and technology. There are many large organizations for the
research of systems science and technology in the world. Among them, China is active in
the research of systems science and technology, and the Chinese Academy of Sciences has
a large research organization for the field. In Japan, there are presently no research
organizations which focus on systems science and technology, let alone the existence of
such research organizations in any university or government institution. With this
recommendation, we plan to improve the level of systems science and technology, and
hope to become a model country for solving problems as referred to in the new growth

strategy.
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T NTHORFIE, 3 CI2 1930 RN LIRS TWD, VAT AZDH D& T4
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MR T —< IR Y . UREEHRBRE R T Dobofo L—Y— Y8R FFEMRLED
BREM OB REZZOBBICIAND ZENTET, HEESNTHREaI2=T 42 HR6NT
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3 Ludwig von Bertalanffy (1968). General System Theory: Foundations, Development, Applications. New York: George Braziller.
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(1) Yo% 7 =Wt%EFT (Santa Fe Institute)

& —o—AXTaMNYrFT o IIHET HIFEF O - BEES, 1984 4
WAL, [WEiy) TS TRHERY) THESFT) 2@ LIeRIcERDY
FTe, FEMFFERIG L LT TAMZS)) [44SR MR R 2L
T Tn5D,

o RECHENEE T DHMFEE O LD My 27 L2 H
T DD DOEARFHOREA) I var T b,

® 2009 FEOFHEBBIIF 1400 I KA THY . WIRIZSFMH A 65%. B
DS 22%., PESEFRN 9% 78 E O E I > TN D,

(2) =a—A 27T FEMERIZERHT
(New England Complex Systems Institute)

0 ~HTFa—tyIYMr 7Yy IZHTET DM L7 - BrERERS, 1996
BEERNL, A OFFRET — 2Tz, MIT, N—N— KR 7T H A4 AR
FaE T ARENIN O RFHREDEBCSH LTV 5,

o [HHADORSF OMERBIOZOHAZERLTEY, [V 27 A L1TH)
TEREDRAMRME] ° [ 2T A EANMEREE & ORAMRME] OWFFRICER Y AT
W5,

o Ny mIUEIC, TRy T4y Ttafiy) T1%) TRResy) TE
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(1) FEBFEET 5 RFF E e R R A TR T
(Institute of Systems Science)
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(2) WEREREB BVMEAFZERT (Institute of Automation)

AT 1956 4F 10 A

BE% 0 2008 =K ETIZ 350 A (9 BRSEHITA X » 7 175 )

FHBRAFE 2 308 B AEPE 5 T (AL L7287 LUWVEHEBTSEHfE T b 5.

3. BRI EBREEES
(1) International Institute for Applied Systems Analysis (ITASA)
® 19724 CKRY W), 7 4 — L ABIZRE N,
o —[EHbHDHWNI—oDFMuE TITMILTE R, KB D 5 W ITHEHER R
R AT, BURWFIE 21T O [EFEAFIERER,
e H{Ek7nvxs bof, EEREIIRTE ZFa— LT —F2X—X ¥
AT DN FEOEN 1T 9,
& XXy 2004 (BF., HaFEFE. BARE, RFE. LF)
® TH: 1640 J=—nr (2009 4F)
® UA: RAUo—[F (H, K, #& M 8 B L L O 17 2 [EH)
AR S N AR C 5 R S ST N
o o=l MM EBALME, ANOMME, =X —ZRRE, R
5.

4. HHE

Simulation (ICSS), University of Southampton)

® 2009 fE|T. L% - MEHFHIEREE (EPSRC) &Y UH 7 b U REEDN
1,200 AR RZE#E L TR

® AT HMYIL., complex systems ideas and tools % computational methods
ERE SELFEERMRO L LY | KR, HE S AT A A T
YA TR EEALEV AT A i, BRBE, V=TV 7B X
NavVa—T 4 072D EHEINH KA A (key application
domains) WIZE 1T D iRBEDMR 21T 9 Z &,

® ICSS DMTHOMFIEEIL, LATD RAL v BLRF—T—~

% Core Complex Systems Simulation Research: Complexity; Simu-
lation; Mathematics

» Physical Systems Domain: Quantum Chromodynamics; Turbu-

L)

lence; Functional Nanodevices; Quantum Dynamics

O
0’0

Biological Systems Domain: Ecology & Evolution; Biomedical;

Y ¥ —

FLEHBE, VAT L EHIEORE, MEREE BEERTE, SHRERECER L, Bk

FOEEHEE LTE, &fEer. AW, SHERP R, NIRRT

WFIERENG ©  FOBENEHULEL, EMER L ARE= b u— L DAFSEZ BUTATV BED SIS

(1) Y oH o7 v REERER Y S 2 L—3 3 UHF%EFT (Institute for Complex Systems
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Biomolecular Organisation; Nanoscale Assemblies
Environmental Systems Domain: Climate; Transport; Ecosystems

Socio-technological Systems Domain: Value-Driven Design; Per-

K/
‘0

L)

7
0‘0

vasive Computing; Massive Multi-Agent Systems

5. KA
(1) 7990 hR—=T 7 =BT AT L« A ) _— 3 UHFFEHT
® (/X_—v g VAT LB FRIST 21T o TV D,
& XFZ vy 180 4 (BIEH 120 4 fhafhst, BRdsE. L. BHARE
)
® FH : 1900 H=—ur (2009 )
WS ORAEIIEFE, 1TE, BURHEYE, BIyER L,
® Jnuvxlh HEHFEOH ; HAEFRET XL —ORFHEZE, /) X—
Va v LEMTER, EXEBEE, F,
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R A N ENROBR, VAT AOERKIZE T L8, VAT LB DBEFHEN & T
WCEENDLHEIN, FEL TELREYT AT A HThHDH,

2. DATLBEZHESHPRMORH L TOREOERE
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