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STRATEGIC PROPOSAL
Transdisciplinary Platform for Risk Knowledge (TPRK) and Its Deployment Strategies - Towards Structuralization of Common Knowledge in the Risk Society - i

Executive Summary

This proposal addresses the development of an interdisciplinary common format
for the potential and combined risks that might have a serious impact on society;
in general, we call them “systemic risks.” The proposal also discusses a knowledge
platform and its management system for the integration of the knowledge of risk.

Currently, people are exposed to various risks, including natural disasters,
accidents, pandemics, financial crisis, and cyber attacks. For each individual risk, the
possibility, reason for the incident, impact induced, and the measures for prevention
thereof are studied in each specific field. Actually, however, the situations where
the measures become one step behind, despite the various disasters that occur
frequently, are repeated. In the 4th Science and Technology Basic Plan in FY 2011,
they pointed out the flaws inherent in the risk management and crisis management
in Japan. Nevertheless, compared with major foreign countries, there are no unified
organizations to manage and control systemic risks hard to prior investigations in
Japan.

Mutual connections and causal relationships exist among various risks. If we
successfully extract underlying common structures from them and establish general
methodologies for dealing with risks, we are also able to deal with potential risks by
using such general methodologies. For this purpose, it is necessary to grasp each
specific risk study as a system component and to understand the overall structure
of combined individual risks as a total system. As a start point, technical terms
used in risk studies must be commonly unified, integrated risk knowledge bases are
developed, then a risk management institution must be established.

The concept of risk is defined, in general, by the combination of the likelihood of
occurrence and its negative effect. Regarding the systemic risk that has a significant
impact on socio-economic systems, it is difficult to accurately estimate the likelihood
and to fairly evaluate the negative effects due to the human cognitive bias. This
point gives rise to obstacles in dealing with risks. In addition, since it is not possible
to see through the systemic risk with an independent single principle, measures
will be required where complicated interactions among various fields are taken into

consideration.

On the other hand, Japanese academic societies have accumulated a vast number
of risk studies, including the environment, medical care, finance, and networking.
However, owing to the different meanings of the major concepts in each field, the
outcomes in those studies have not been utilized in an effective way. We must build a
system, which 1) puts the risk concepts in each field in a common way, 2) deals with
the practical risks in a society, and 3) translates data and knowledge among the fields.

CRDS-FY2013-SP-02 Center for Research and Development Strategy, Japan Science and Technology Agency
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Furthermore, we also must disseminate the products of the latest studies in reliability
engineering, risk sciences, and resilience engineering to the other research fields.

Therefore, the problems to be solved in recent research and development on risks
are summarized in the following three items:
1) Individual risk studies are isolated and have no relationship to each other;
2) Risk studies require new methodologies to analyze potential or implicit risks;
3) A total support scheme must be established to collect, maintain, and manage the

information on systemic risks.

Regarding Item 1), the information systems usable by experts in the respective fields
are required; regarding Item 2), a platform for transdisciplinary studies are required;

and regarding Item 3), an integrative risk management organization is required.

We propose in this report “Transdisciplinary Platform for Risk Knowledge; TPRK”
shown in Figure 1. The development of TPRK requires the following three phases.
Phase 1: Build the platform as a total information system; phase 2: Store and link
together the results of each research field; and phase 3: Keep TPRK operational and
manageable for a long time. In addition, an authorized organization must manage the
risk concepts and analyze the scenarios regarding the potential and combined risks on
the platform. For details of the above-stated three phases on the TPRK development,
refer to the progress report CRDS-FY2013-XR-03.

The social effects of the use of TPRK will include the following five points:

1) Identification of relationships of potential and combined risks in the preparation of
science and technology policy related to risk management and crisis management,
as well as scenario analysis for preventing the expansion of risk;

2) Measurement of transdisciplinary risks and prediction of the range of propagation
of risk events;

3) Support for risk assessment activities based on scientific evidences in each field and
the provision of risk information;

4) Dissemination of literacy related to potential and combined risks among citizens;
and

5) Establishment of risk management policies in Japan by the risk management

organization.
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Figure 1 TPRK Configuration and Operation Concept
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E ORI %3 D B2y 72 fifik %2 H ) & L 7= National Research Flagship Program @
t, & . Digital Productivity and Services &\ 9 fR#EHA 2012 4E2 5, TRHIEE 4,000
FgE VTSN TS, LY U o MR 2 BRI, b—E XA /"= a
IZEDAEFEM.DR T X NARFEORE DT D OFAMHIE 21T > T D, BRI e 0F
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5278 & L CQ@ Government and Commercial Services, @ Health Services. 3 Smart

=u =

Secure Infrastructure. @ Australian Center for Broadband Innovation @ 4 D73 i% E
INTRY, ZNLEME Lo CIE T L CREE, BARKE, BibtaEs 5, 4—
2T U TRFICHEL RITT Y 27T A LT TW5,

[HEFBED] = A X (Lloyd’s)

1y RAZH B IRA R R T S, (RROXR E 72D 5 5 H D D WVITTGRE G ISR
ERIFTHEE D A7 DT, IRIR < RELRIMASEAERET D AR5 B O M52 & L[
THEZIT>TVD, FROREREEIAMSN TN LDOLH L0, BRENRY 27
O BIEEIZ DN TORBHIAB ST b,

[ AHEO] AR 7 +—7 & (World Economic Forum)
AA ANZKE DS 5 EEHE, ¥HRADEDO FEE L L TCHMLILDS, World Risks
Report %17 L T\ 5, fEL<IE, AR T L4 250,

[HAFEG] EE

[ [E] BB Sk (UNISDR) Tk, &EOBRKE (Mg, ok, 3o, ¥1
smr, BEM) ORERE, HTEORBFBREREDOHEICET 27T —FZ2E£D T,
Global Risk Data Platform (7 =71 | http!/www.preventionweb.net/ ) T/ARH
LTCW3, F£72. IGAR Global Assessment Report on Disaster Risk Reduction| % @
TEITLTEY, BRKEOT —Z L L HIZ) AT RV A Y bOFHEZOWTOHEHE
Dim L E LD TN D,

i BH ¥ 5t B (UNDP) T %, UNISDR & & % (2. Global Risk Identification
Programme (GRIP) % 4% L T V. “Better risk information for sound decision
making” ®EzDH E T LV ANR—RZ R U 27 [FEHROIEE & BUFEBE~ DR 21T -
TW5,

@ I REBI 72 A U A T OMFFEEAT > T D RKEFEINFHAR
ATt F=2 V7T 4 28 HEDEDOHNIEEZIT > TOLSMITE T TH2RN,)
- Center For Hazards & Risk Research (CHRR) , Columbia University (CK)
- Wharton Center for Risk Management, the University of Pennsylvania (k)
+ Carnegie Mellon Center for Human Performance and Risk Analysis,
the University of Wisconsin-Madison ()
+ Bristol Environmental Risk Research Centre (BRISK) , University of Bristol (%)
+ Oxford Martin School, University of Oxford (%)
+ University of Natural Resources and Life Sciences (BOKU) (J#)
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« fEEH AT AT A (Socio-Technical System)

FEFEAT T AT A L1, AE, (HFHEE, R, ik, MG, B, Bk L, e
WZRER ., B8 %2 5 X D20 FE L R DN AT L2 BEWT 5, 2l 27 A2
D RIEZ RS D121, HlTm X0 Tel | ZOHENEERE TE2EBETOHLENDH D,

SR S = (674 3 v

MERFETHLXy 7 BB LIS TH D, BRESIZBW TR, FEROFERIZH D
PHVAI BBRTHIEITLHAAL, TNUOLOFHENENFT LW X7 2 AL T ATEE
WEZBETIVLERD S, ZNHIE, EEESITESICE L 20 AL LA R
ICRE LRI TH D, Mid, BhSICHE- TAET DRETIECHIEE Lo U 2 7 13K
AEECHL LU, VAT OFEmICBWTHEMZEDORIZ L > TR TE L DT RnE E
FELTWD,

A hrY—

TSR BE O FTEIIC BT, A e Yy—Eid, FFEOHENOEEE L 2 b o
MOBROES L L TOMOERNNRRELTH S, 4 haU—3, FEHEBOEERE
WEETMMET D0 s, A bey—id, HREMERET 28 EN 7 1L —LaY—
7 TCTHY, MREIZTZDOHIZOWNWTOHGEEST O E LT, ANLHE, B~ T 1 v
J ez VATALATLE, V7 =T T KEEERT R ETCHEDNLD,

kv T4y U T

BEOTU—IV K- UA K v EOFERIZ, W CEHEZ 2D EICTEH
N AE A ODHFEOEREZIZIUD LT HHMAREREEA D Z LIXTERY, ZHUTH L,
o747 c U7 IE XML 72 EPORRGERIZ L5 CEICKX TIERESITNZAD 2 &
IZE-> T, arEa—ZIC L2 BENRERONESHITEEELT 26D THL, i
ko T, FIFEICE ST a v B a—F Y AT AICE > THHEEARERIER S 22 5,

VAT LREAFTIT R

SATFLEAFT I AL, R AT LOBHIEL BN A I T 570D I 2 L —
vartETMEOTIED—DOThHD, VAT AFAFITABRHGEETLOE, VAT
LAEBRNCHFRENZED 70— R I RFEL, Refké L THE MBI 2T 545
VAT LTHD,

VAT IvT cURY

VAT I v c VAT EE, HSREVAT MIREREEE G2 DL K Ry
EEWT S, BEIEL, B AT ACET ISR A7 OBR TSNS, ZOXH 7%
UA7 & HMOFHEFRTREBETZ EIIRARETHY . DB E2 E70N 58-I %%
BB LTXPRPMLE L 725,
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VU AL

TRERAR Y A BRICKHLT 5 720, B0 B % 502 105 LCRRO B HRE D%)
R W % FUE A BT 5 MR RIS B 5 BB O R BT 2 &L <
Eio, HPIOFBE Y IGED T LIV, ST Y AT 5 I LT, S &S E AR
SRAEIIDS £ Sl CONNE ISl Lo Rl A | PR

LYY U RTEE

LY A (Resilience) &%, ¥ AT LANAFROBEELIZ T L TEDOMREA MR 5
ZEeEET, LY U AT TIEHARE R PO LD ERREEZ BIET O TIER <,
(R LiE, B LT TWAEHET CliEIZt T 281 Th D) LERL T, B2
KPUTHEHTE D LR TOV X7 EHRE BT, £ LT, ERFEDBELIZLAET
HoTH, ZIUTHEISHINZHIE LT, ZRIIRELZRIETE L L) TERA# LD,

- 4>~ U (Inventory)

FEEDO L & EOEWIT TR THD, W ODOFHMGE TRIEDNE 153 MGk
ELTHWONTWD, 72& 2 IFEWT Tk, MikicAEFT 28ED OFE, MR, 45
FilX e EOMEHRER L, KRRIGAROSE Cid, a6 manl, PR, Hugh] 7z &
OHHET —Z 72 E 2 B%T 5, AHiE, ICA-RUS OF T, BRHRIBEIC R L C1ER
ENDHIEIFEREHOBR, HDWE, TORBEZEETLZOORET 0 =7 b E
ETEA I
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