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Executive Summary

Society of the 21st century faces challenges which are complicated and expanding on
a global scale, and the influence that new technologies brings in the society becomes
larger as never before. In these situation, to find out human dignity and the future
direction of our society, we need to work on these difficult missions based on diverse
views and knowledge of multiple fields. Particularly, in the discussion on utilization
of new technologies including artificial intelligence (AI) and advanced biotechnology,
in which the significant value judgment for human being is required, the views and
the knowledge of both natural sciences and social sciences and humanities (SSH) are
significant.

Under the awareness of challenges mentioned above, necessity of collaboration
between natural sciences and SSH receives greater recognition among those in the
community of research and innovation policy. In the 5th Science and Technology Basic
Plan of Japan (2016-2020) , the necessity of collaboration between both field are
described in several sections including that of Society 5.0'. To achieve the Sustainable
Development Goals (SDGs) of United Nations, the collaboration between natural
sciences and SSH is regarded as an essential element. In Horizon 2020, the research
and innovation program of Europe Union (EU) from 2014 to 2020, the participation
from SSH are embedded in some of the calls of the program. As a trend in international
academies, International Council of Science (ICSU) , the academic organization of
natural sciences, and International Social Science Council (ISSC) was merged to
International Science Council (ISC) in July 2018.

In Japan, however, the necessity of collaboration between natural sciences and
SSH has been just mentioned as a basic and general concept of policy-making and
the practical measures to stimulate collaboration between both fields have not been
considered to the present. Consequently, Center for Research and Development
Strategy (CRDS) of Japan Science and Technology Agency (JST) started to investigate
“the measures for cooperation” to stimulate the collaboration between both fields
effectively after clarifying the problems in collaboration. Six items of “the measures for
cooperation” proposed are as follows.

Proposal 1: Recognize the problems in the collaborations and share them among
actors to stimulate implementations of Proposal 2 to 6.

Proposal 2: Encourage the movements to set meeting places (called “ba” in
Japanese) and to build networking.

Proposal 3: Encourage the activities to explore or identify societal issues and to

1 Society 5.0 proposed in the 5th Science and Technology Basic Plan is a future society delivered by advanced tech-
nology that Japan should aspire to. It follows the hunting society (Society 1.0) . agricultural society (Society 2.0) ,
industrial society (Society 3.0) . and information society (Society 4.0) .
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illustrate visions of future societies.

Proposal 4: Support research and development activities that collaborations are
needed.

Proposal 5: Facilitate efforts of implementing research results.

Proposal 6: Improve the abilities of organizations and individuals as a foundation for
collaborations.

The actors of these proposals are as follows. Their major affiliated institutions are
shown in parentheses.
® Planner of basic policy and measures (governmental organizations)
® Driver of institutes or projects
* Person in charge of planning and management of R & D programs
(governmental organizations or funding agencies)
¢ Managers of R & D programs (funding agencies, universities, public research
institutes, private companies, etc.)
e Managers of organization and R & D manager (universities, public research
institutes, private companies, etc.)
® Researcher and practical specialist (universities, public research institutes,

private companies, etc.)

Based on the purpose of the collaboration and situation of the institutions that actors
belong to, necessary actions should be selected from the six proposals and be operated
flexibly. The goal through the implementation of proposals in the short and the medium
term is the accumulation of collaborations respond to social challenges. In the long
term, the goal is to realize sustainable society and to recover comprehensiveness of
sciences that are subdivided in history of modern science.

Report on the following pioneering practices of collaborations between natural
sciences and SSH (some case studies) are also included in this document.

Pioneering practices of collaborations

Research themes or activities:

(1) The Arctic region research project (Arctic Challenge for Sustainability: ArCS)
(https://www.arcs-pro.jp/en/ (Accessed August 3, 2018))

(2) Observations of red aurora in ancient documents help diagnose extreme
magnetic storm (http://www.nipr.ac.jp/english/info/notice/20170928. html
(Accessed August 3, 2018))

(3) Research in Hitachi Kyoto University Laboratory

(4) The research program of JST; Intelligent Information Processing Systems
Creating Co-Experience Knowledge and Wisdom with Human-Machine
Harmonious Collaboration
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(https://www.jst.go.jp/kisoken/crest/en/research_area/ongoing/areah262.html
(Accessed August 3, 2018) , web site of the program)
(5) The research program of JST-RISTEX; Human-Information Technology
Ecosystem
(https://ristex.jst.go.jp/hite/en/index.html (Accessed August 3, 2018) , web site
of the program)
(6) Efforts based on design thinking in research institutes
(6-1) Design-Led X platform in Institutes of Industrial Science, the University of
Tokyo (https://www.designlab.ac/ (Accessed August 3, 2018))
(6-2) Global Center for Social Innovation in Hitachi
(http://www.hitachi.com/rd/about/structure/index.html (Accessed August
3, 2018) , web site of the organization)
(7) Collaboration with SSH in Center of Innovation (COI) Program
(http://www.jst.go.jp/tt/EN/platform/coi.html (Accessed August 3, 2018) , web
site of the program)

Measures for cooperation:

(1) Call process in the research program of JST-RISTEX, “Designing a Sustainable
Society through integrational Co-creation” (https:/ristex.jst.go.jp/i-gene/en/
(Accessed August 3, 2018) , web site of the program)

(2) Project formulation in Research Institute for Humanity and Nature
(http://www.chikyu.ac.jp/rihn_e/ (Accessed August 3, 2018) , web site of the

organization)

(3) Team reorganization in the research program of JST, “Creation of
Fundamental Theory and Technology to Establish a Cooperative Distributed
Energy Management System and Integration of Technologies Across Broad
Disciplines Toward Social Application” (https://www.jst.go.jp/kisoken/crest/en/
research_area/ongoing/areah24-1.html (Accessed August 3, 2018) , web site of
the program)

(4) Efforts at Center for the Promotion of Interdisciplinary Education and
Research, Kyoto University (http:/www.cpier.kyoto-u.ac.jp/wordpress/wp-

content/uploads/2016/07/CPIER_English.pdf)
- Multidisciplinary networking event
- Symposium “The academic world” (researchers from 79 disciplines
participated this event)

(5) Networking event in Toyonaka campus, Osaka University

(6) Activities by university research administrators network for SSH

(7) Institute for Liberal Arts (ILA) , Tokyo Institute of Technology
(https://educ.titech.ac.jp/ila/eng/ (Accessed August 3, 2018))
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K770 [E] OB, [HgET — < ER ] IZOWTHESINZDDOELTIIRT .

I. #HIEEh 71 77 A

o FTED - FRAN - AERMEO R W, AU - M SRS oH T 0 R
s ATATOREIZILLV—V YV FYEFVOLY
0. FEtaxin7ra 77 A
s NOBEAXEF 2 7-HAROEEHEON2H
o FEHHEICBIT AMEU LIS ETREL T AHE T AT LD
o HIEE, b, Al ERFA S oM EER
s BEIROALIE L DB ERO TR AT AMEDRELNER 2L 2
T—
M. Z7a—N)VER7T 7 I 4
o U —/N)U N\
o HARDERIA R E EFEZAE B3 % FEiEi7E
o FU— NSRBI AHMEESRE FE Y T — BT AR e
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2. BFREMSHRMICELBIAN - dSHZICHTSIRE

HAZMRFETIE, AT - SRR RITREFEREZEIZONWT, RO L) B
EEWY FLOTET,

o [21 HACICBIF B AL - AR %E & Z0EZEM] (2001 4£75HH)

s [HEDRE—NL - B2 50 EF] (2010 F4#F

20174E 6 Iz NS % [#K - BRIEOD ], ROWBS2HY T o7 ",
o [FMOBRENERZDOS L T—AL - #HEBEP LIRS ] (B— A - HEF
FOREE F ORI T 5 5FS)

AGRE 12,2015 4F 6 1 8 H OB RFE NS 5 SCHEREBA 1281 5 A
AR ROFEE - KPR T BRI " & ZAUST 2R E R B AW RIS HAD S
AT 5 AR, RIS N SR ORI L, FHRIMO 72012 NI - b
RITREBHEREERE L] SOTH 5,

REFKRD 5 FIZTEHOHLN TV 5,
(1) HEOHMN EEEEDREE BB THERFTBROUEZ #D 5
(2) WFEED B0 L rih &G 2 RS 5
(8) REETHREMRESDOH V) /% BT
(4) #HFWR7EHE & WIEMTEE DSR2 IR S E 5
(5) MG BOR O Z 1375

INHDH 5 (2) TIE BN CTOREMNREEZIRL ] L [TAST - 4k
KM FERMIEEDOZ ML LR HRETH L] L [MBINRIIZEER % & 5 72012 0%
EENDHIEHDAIIZR V] & vy A3 - &R0 [HFTEZ £ L 725l & & E
DHY T EKETNESTHAH] &, N HEZBZ2O5TFORFEIZIC C72FHliEEE 2 i
S BB DS EFERRFEL TV D,

(3) Tid. A - HEFADOFRIIITED 720 1213 BF 19 T 7 WL ERFEE AT /KT
HDHI LR, [T—F -] X V‘?I‘Jrﬁa?ﬂ:@% ] 072D —ED [[KHE ]
B8] PUETHLZEEZREL TS,

72 (5) Tld. A - HE&BEL BRBEZ &0 THMTHE (R | OVERALE
Th b I LR BEWFMBOR 2 HAET 2 720 O & LT [P AL (RAR) 1 o)
GBS L IR AL 2 UGET L 72 TR ERHARA EAE (BFR) | ofilE 2 2% L T
% o

116 http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-23-t242-2 pdf

117 TERLREEAZOMREBROEBEMRORELICDNT
http://www.mext.go.jpo/component/a_menu/education/detail/__icsFiles/afieldfile/2015/10/01/1362382_1.pdf

118 [HFICHEBBRREE - K. ANASRIRREER - AZRICDWTIE. 18 RAODHA P AMEE., HBEMFKEOHER. EiL
KFEE b’(@]’“iﬂ%&ﬁ’é‘iitﬁ%ﬂ%ﬂiﬁﬁ LETEIZRE L. $BOELEPHENEZ DB WD BFAOIRE|CFERIICERYET KO8 D
BIEETD
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3. BRMESR Horizon 2020 ICH1T2 AN - e REEDOIE AR H

2014 4 1 H X Y Bda S 7z EU e & &2ttt 7’ 0 277 J A Horizon 2020 (£, EU ®
RS T3 5 Europe2020' # EH T 57200 D FEDO—D L L TREDIF SN TWA,
Europe2020 (. H1#kiIC & 2 lEAE ., FRINN O ZRIERLBREOLE, T4V F—
OFfE AR & Vo 7oy FINZ B3 2 REICHIE S5 2 L2 HIFEL TRESINTED.,
RIS ED &) el Ex BIg T O %, RO 320 Priorities (BEHLEFHH) 2L > TRL
TWh,

e Smart growth (A~— b E)

* Sustainable growth (FEFEHY 72 RE)

¢ Inclusive growth (G317 &)

CO L) R EF o 72 Horizon2020 TlE. LT D X 9 12 A4S - B0 5 0 258
Px T B L Twb,

(1) EN=9REE
Horizon 2020 26 S N5 1256 6B, 20134E 9 HIZY) N7 =7 O )V =7 A TRfES
NN D NSC - ARG OREE1Z L 558 [HABER AR OB/FE | 128
WC, [ENV=g AEE | PEIRE Nz, AESTIE, IEoBR 2o FIZ B4Rl 1
I R=va ryeFEHT LI ACHERFD AT L= a3y PARIRTHD .
AT - SR T2CEBT 2P > TnbE | L LTwb, 72 [A - 148
FO AT L= ay (1ZXoT, REEROKRELZMRT L2 L, MINOEER
AHYERE & T T A EOE L FE DS 5 2 & bR T WS, Z LT, Horizon 2020 2
BUAANL - AERFEOA v F 7L =2 a v BRI EELEMGE LT, UTOEEZHITT
W5,

o HBOLHMEEE#ET S

o EIHIIT S

o FENZOIBEEMEEEBERT 5

o FE&RYAMIE & DFZERH & K5 S0l 5

WHgE - 4 X—32 3 ¥ K OFHAHE L o RN ZE B 4575 B Maire Geoghegam-quinno (2 &
LHEZETORAE —FTlE, WINDSE T % EI2 72 % M 2 BEIZ L3 5 728,
Horizon 2020 (38 EIZAS-HARFOEFG 2 LELE L TWAE I EE, LITO X ) IZHX
TWh,

i1

F 4 1. Horizon2020 2B\ THE L 72 ICHT 3 2 MED BRI 2 LIS, #9H0 -
0 - LW 252 LIS, $2REPIRED L 9 IZHE I NHIZDOWTOR
LIS, SNSOMEIHEYNICIYHEGZ EIETE v, IS, o, H45F
F N NEEDY, Horizon2020 D HMINVESITFT SN TWAEHTH %,

Z LT, AC-#E4R4% . Horizon 2020 D 710275 A D HIZH#AAA (embedding)
ROVLEEEINDLEZAHATUELRAFMEMBELIRMETEZLLHIZLA, LTS

119 2010 &£ 3 BAE. 10EFE/EXSR. (http://ec.europa.eu/europe2020/index_en.ntm (2015 5 829 377 XA))
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(2) Work Programme '**

Tl Horizon 2020 ® 7' 0 7 F W2 BT A N L -HEFFDOFMAiAA (embedding) (X,
EDXIIATONTI=DIEA D I

Horizon 2020 i, Work Programme & XI5 BARIY 2 NEEMEIERS Z DA b Wi &%
LIl L723CFICEDOWT, 2FHNORE TR 7 I 0 LGER SN,

2014 £ & 2015 FEIZRZEDMTH 72 Work Programme 2014-2015 Tl Topic & -6
RO DLTHHEAND ) B, AL - HERFOEENLELRLDIIE 7 I 725 L. A
3 - HEREED S OB MORE R K5 72,

Work Programme 2014-2015 O (4 A=) K i 3-1 1R ¥, 72, X £} 3-2
|Z.Societal Challenges @ 8) Health, demographic change and wellbeing ®—#? Topic
IZOWT, 7T TP o>TWBARET — OBl % RT,

(3) FHhHRESE
2014 fRIZERIRE N7 0T =27 PIZBWT, A - #:&F% (Social Sciences and
Humanities) 7% OFEEZSN (Integrate) L 72D 7% % 2015 FIZ5FAMl L 72 HE2 ™ A5,
MINZEBESIZE > TRD FEo 617,
VIEETIIE T, AL - HESREOSMEH S L) 3 L Witk 2 EBH T 51213, K
DX BETCN LT T —FPLETH L LR TWV 5,
1. A - SR 0EMED, Expert Advisory Group® (2 A % D H 5
(* WRINZZ B 4312 £ % Work Programme ORGSR TRriE S 15 7MEA #kE &)
2. N3 - HE2FFOHEMED, Topic DEHIZEXICAD . HIRITRD 5 LEDVH %
3. AX - #ESRHFEOBE S Topic 121X, £ TAX - #SBHESELL2INT 5
VBN B

ZOLET . BHEFIIINGDH) B 3. | I 2EZFEKBLI-HOTHS L L.2014
EOTOT T LEEIZES>T, UTOL) GEELZEERPCHENRHINEL TV,

120 Work Programme (B89 Za2ihiE. ROERHIED <,

121

Horizon2020, Work Programme 2014-2015, Table of Contents and 1. General Introduction (European Commission
Decision C (2014) 4995 of 22 July 2014)

Europe Commission. “Integration of Social Sciences and Humanities in Horizon 2020: Participants, Budget and Disci-
plines, 2015 ; Monitoring report on SSH-flagged projects funded in 2014 under the Societal Challenges and Industrial
Leadership ~

(https://ec.europa.eu/research/social-sciences/pdf/other_pubs/integration_ssh_h2020.pdf)
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—EE AR EFTATER—

‘ Excellent Science }--7 3D 0)Key Priorities

o~ /i

| Societal Challenges ”'

Y

‘ Industrial Leadership I‘/ I
5)~7)
’

[ Call titles ] [ Topics] FEEEVFU AT B

1D(DFacusarealT 1DMCall titel 3L
»f LS EDCall title 3~15$§J§|0)Topics

{}}IX- HERRPOT57

DRS }’{_—_\Ax-&%ﬂ% LI

5) Leadership in enabling a
technologies

6) Access to risk finance

7} Innovation in SMEs

11)Smart, green and integ

security of Europe and

1 3-1

8) Health, demographic change and wellbeing

9) Food security, sustainable agriculture and
forestry, marine and maritime and inland
water research and the bioeconomy.

10) Secure, clean and efficient energy

12) Climate action, environment, resource
efficiency and raw materials

13) Europe in a changing world - inclusive,
innovative and reflective societies

14} Secure societies - protecting freedom and

nd industrial

rated transport

its citizens

PHC: Personalising health and care

SFS: Sustainable food security

BG: Blue growth: unlocking the potential of
the oceans

SCC: Smart cities and communities

LCE: Competitive low-carbon energy

EE: Energy Efficiency

MG: Mobility for growth

WASTIE: Waste: a resource to recycle, reuse
and recover raw materials

WATER: Water innovation: boosting its value
for Europe

EURQ: Overcoming the crisis: new ideas,
strategies and governance structures for
Europe

DRS: Disaster-resilience: safeguarding and
securing society, including adapting to
climate change

DS: Digital security

Work Programme 2014-2015 Ot&E (4 X—2)

(BRINZE H BRI EED & CRDS 1R

CRDS-FY2018-SP-01
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Societal Challenges Focus areas | [ Call titles ]

PHC: Personalising

PHC-01-2014:Understanding health,
ageing and disease: determinants,

Health, demographic

change and wellbeing health and care risk factors and pathways *
fTTmTTTTmTT s / PHC-02-2015: Understanding
disease: systems medicine
— PHC-03-2015: Understanding
KUnderstanding health, aging and disease \ common mechanisms of diseases
- Effective health promotion, disease prevention, and their relevance in co-
preparedness and screening morbidities

- Improving diagnosis

| tive treat t and technologi PHC-19-2014: Advancing active and
- Innovative treatments and technologles healthy ageing with ICT: service

- Advancing active and health aging robotics within assisted living

- Integrated, sustainable, citizen-centered care environments *

- Improving health information, data PHC-20-2014:I_3‘dvanlcingactive gnd
healthy ageing with ICT solutions

exploitation and providing an evidence base for for independent living with

Khealth policies and regulation / cognitive impairment *

PHC-21-2015:Advancing active and
healthy ageing with ICT: Early risk
detection and interventions

PHC-22-2015: Promoting mental
wellbeing in the ageing
population *

*  A-HERTEOIIY

4 3-2 Work Programme MO#1& Focus area.Call title &0 Topics D1
(FRINZE B &%k 35 X CRDS fR1%)

<> Work Programme DEREETO N - HESE#OFB (LT “HoHAR") 28
WO TEETHL I ENHSNIZR 572,
BICFEN T -~ A - HEBA LM 55%kE SISO T, Work
Programme O/EREFEICSINT A2 LI2X > T, R A2 —T29RE N, 72,
CHUZE o T, AL - HERFEGELOMECSIMLRL T ol

ONX - HESFHEOERNE, B4 REE» S5,
s MIEELFEBRISHM L., ZOFMEKEL KD L) ITHL 72572,
EEHERE. I FIRTZERRR  67% . ZSPIFERY ¢ 3%,
REHERE - 17%. Zoft (TREMEZE) 1 183%
o ZMFEOFEEIX. EU-15 OINBRED 5253 (83%) TH -7z
o FHILE LTI, BRIF - EVRR =T T4 VI 53%., HIGY - 1
B - DY 38% Th D . ATCE - ZETIE 9%,

ONI - HEFRHEAIZEAR SN FREEITIROED TH - 72,
® 2014 4 ® Work Programme O FHA%H © 40 ff1—1
o NX - HEEFEDT7 T 7T Sz Topic D FHEAMAEE - 11 fE1—10
o N - HEREAOBAREE 215 3,600 51— (F) 288 5H)
(75 7T SN2 DDK 21%)

122 Horizon 2020 OF &% 748 1 —0O
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ONX - HEFDOZN (Integration) DEIZIE, RO X HIZIESDE BRI/
o A\ HERFEDT T TSNz 98 D Topic THIRE N2 308 hn 71y =
7 0B, EBIAL - HESBEPSOBMDBH - 725 DI T1% 72572,
o N\ -#EFEDT T THIMHT S Topic THRIREN/-70y 27 bdH 6, £
TMOED Good & S72d DL 40% 12& & F 572,

2 (Integration) DE L, IROFEHEIZL > TTay =7 b TEIZHESI N,
itk

o AN - HEEFENSOZINDT 10% LLEd % H

o N - HEFHEEANRILEED 10% L EH 5

o AL - HEREPSOBEWA TR Y 27 FOFHHE L SICETIREI N TV

7
o 20D ED NI - MR EDN S OFED D B
H

e Good : &THEYH

e Fair: 2273 27%4%4
+ Weak : 1 D72%%2Y

* None : 47 L

B, 2015 FEIHRIREN -7 0T 27 MZBWTIE, 2014 £ IZHRIREN-H 012X,
WD XA - HEFHED S OB MAHEA T,
o NX - HESBFD 7T 7T L7z Topic THRIRES L2 235 7Ty = 7
FDH B, EBRICAT - HEREL SO D o725 DI, T1%H 5 84% &
AW
o NX-#EBFEFED T T ZHMHT Sz Topic THRIREN/-7T0 T 27 hdH) b,
SHNDE D Good & EN/2H DI 40% 005 57% &7 o720

123 Europe Commission, ‘Integration of Social Sciences and Humanities in Horizon 2020: Participants, Budget and Disci-
plines ; 2nd Monitoring report on SSH-flagged projects funded in 2015 under the Societal Challenges and Industrial

Leadership ”
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SEAEHE1 HERREREE (F1H~F5H) ICHFS550E

% 132 655 5 OB AR AT 2B 5. A - &SRR 2 /o
5 fEpT B L K EIT CORBNE 2 LN IR T,

ETOFEARFEIZB T, FERTFEHPLEAHZIZONWTENLZEHEDOPTAL - H&F
FANOFERPRON L Tz, 5 2 WIZEARFTE U SR AH0 & AL & ORIFRIZ DWW T
D BT BEOHP TR LS NS0, 55 3 IFEARTTH TIIRHAEA O Mg RIHELE, 25 4 1
FEARFHH TIIRHAEAIT I L 5 HEFREANORIGIZOWTHY) EIF 5 THRtik ST 2,
55 5 IFEAEHE T B - 2 IERI 2 B85 DA~ — ME& ] (Society 5.0) 122\ T
BARBEFEIZBNTH AL - EEZRENOF RS A ON S,
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(g) “ZLEHZCT >NV OB QB ORIY
O RFIMEO RFEQNTH - FEROMY 2 WE 1R 17
ZUY QM E WA 7 T HMHOYEOFEREES AN HET (Dull)

©Z LBV O 7 f1 21
FaYOWOXHEEORLHOZFAEM 219 2R ZMEO R WEHOH
SH T ORY 7 LRI Y SRR Y E T LEEIHIEL U
QOULBECQ M "2 @G22 2 @O HE D & 3 IFH QM g

QA EGOEHO R ALY 2w ] "I UZ@2LHmAGF -0 L LO
G QST HHE P CYRNEIN Y LTI (Y@
QFHEH N RY OB EZOT LY AGHAYEL FWME 2 UL > LD
N FFOWEELR DN C T QU QY DIEHE D A MRS 7 £ 821
ORI OMERMERE —F 10k T WY R Y
gy "1 % 7 2 Z LB LU 7 QUK ORI 34 B0 W AC M B3 a4
NI O BB Nk 2 OIGr Z 15 DV T (i) <

OV B 3 TR O W O s 7 6B VRS T
MY QMRS T O T

ElGEAU R0 |E2

H Q¥ OEHII & 2 T ORMEMORY A
XY QUMY G NEYTH A
YT BRI AU L I

Y - MOS0 T

SHISE 07 L A~ SEHAACH 2 W B - MBI QS FAH T
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