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Executive Summary

This report was prepared in order to consolidate the summary of the Panoramic View Reports
published for each field, and to capture the overall picture across fields, taking into account
trends in society and policy.

In the world, the values nurtured in the U.S. and Europe based on democracy, market
principles, and science and technology have been shaken. With the intensifying confrontation
between the U.S. and China, Al/loT, quantum technology, biotechnology, and some other
technologies have become targets of technological hegemony from the perspective of industrial
competitiveness and security, and the momentum for international cooperation is waning.
COVID-19, which appeared under these circumstances, has changed socioeconomic activities
and people's awareness on a global scale. However, threats such as global warming caused by
climate change still exist and are becoming more serious. The main theme of science, technology
and innovation should be to create a society that can quickly recover and rebuild from these
crises (resilient society) without collapse.

In order to realize a better society, there is an increasing orientation toward research and
development aimed at solving social issues. The image of the ideal society can change depending
on people's values, but people's values will also change in the changing social situation. The
mission-oriented research program established in Horizon Europe (2021-2027), the EU's R&D
strategy, is an example of such an approach. In addition, the rapid development of information
technology and the so-called digital transformation (DX) are transforming society, and data-
driven science and technology are transforming R&D activities themselves. The increasing
penetration of DX in various research fields is not only increasing the sophistication of research
methods, such as improving the speed of search, but is also causing qualitative changes by
contributing to the expansion of researchers' ideas.

Toward a better future society, Japan is aiming at carbon neutral by 2050 while promoting
the realization of the "super smart society = Society 5.0". In order to achieve these goals, more
emphasis is being placed on research and development aimed at solving social issues. However
there is still a way to go before a mechanism for setting R&D themes linked with social issues is
realized with the participation of various stakeholders. In terms of individual R&D fields, there
are, of course, areas in which Japan still holds an advantage, but from a macroscopic perspective,
there is concern that Japan's relative position is declining, and the strengthening of Japan's
research capabilities is an urgent issue.

Next, we will brief the trends in the major R&D fields and the challenges Japan is facing, as
follows. In the environmental and energy field, even in 2020, when socio-economic activities were
restricted to prevent the spread of COVID-19, the rate of decrease in anthropogenic greenhouse
gases (GHGs) emissions was limited. That exposes the difficulty of transitioning to society
with net zero GHGs emissions. As each country advocates green recovery, the importance of
"research and development to promote social transition" is increasing. Based on the values of
sustainability and inclusiveness, it is important for Japan to conduct research and development in
four directions: net zero-emission society (climate change mitigation), adaptive society (climate

CRDS-FY2021-FR-01 Center for Research and Development Strategy, Japan Science and Technology Agency v
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change adaptation), resilient society (resilience), and circular society (circular economy).

In the field of Systems and Information Science and Technology (IT), the importance of IT
is increasing in a wide range of social and economic activities as a response to the COVID-19
pandemic, from infection prevention to digital transformation of business process. The major
technological trends are digitalization and connectedness as represented by cyber-physical
systems (CPS) and the Internet of Things (loT), and the rapid development of Al technology and
robotics to make everything smarter and more autonomous. In recent years, consistency with
social demands and securing human autonomy are required in many areas of IT.

Nanotechnology, along with the materials technology that has supported human society
and civilization, underpins almost all application areas as a technology driver. In the field of
nanotechnology and materials, a seek for new technologies in communication and information
processing that surpass the limitations of CMOS for applications such as loT and Al continues.
Also, the trend of introducing machine learning into materials development, such as materials
informatics, is beginning to be widely recognized around the world. In Japan, there are several
challenges to be solved, such as "advanced control of quantum states" and "development of smart
material by nanomechanical control".

In the field of life science and clinical medicine, "to provide more people with higher quality
medical services in a stable manner" and "to allow more people to obtain higher quality food in a
stable manner" have become urgent issues in the world. Research and development that requires
the understanding of society and the public, such as personalized medicine and bioeconomy,
continues to be a major trend. In Japan, designer cell (cell therapy), agriculture that reduces the
environmental load under climate change, Al x Bio, etc., as well as the construction of medical
research platform and innovation ecosystem to promote research and development creatively
and efficiently have been big issues.

Based on the results of the above overview, it is necessary to recognize that Japan's relative
position in science and technology is declining, and that the overall challenge is for Japan to gain
the R&D capability to compete with the world's major countries. We should tackle the following
issues:

(1) In the R&D to address social issues, from the stage of setting R&D issues, proceed with
the participation of not only researchers with various specialties but also a variety of
stakeholders.

(2) While using DX in R&D activities as the driving force for reform, structurally reform
research environments in various aspects such as not only DX but also flexible employment
arrangements like cross-appointments.

(3) Create an R&D environment where young people can engage in curiosity-driven research
that is attractive to them over the long term, while linking this to the development of
young human resources.

(4) Establish an innovation ecosystem where industry, academia, and government can cooperate
in a complementary manner, flexibly recombining partners as research progresses.

vi Center for Research and Development Strategy, Japan Science and Technology Agency CRDS-FY2021-FR-01
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(5) Each policy maker and researcher should acquire a worldview and historical perspective,

and engage in cross-disciplinary collaboration.

The contents of this report will be disseminated to relevant stakeholders, and the CRDS will
continue to study in depth the issues that have emerged as challenges for Japan. It is hoped that
this report will contribute to the implementation of the 6th Basic Plan for Science, Technology
and Innovation, which will be launched in FY2021. We also hope the report will serve as
a foundation for trust between science and technology and society and contribute to the
development of diverse international cooperation in science and technology.

CRDS-FY2021-FR-01 Center for Research and Development Strategy, Japan Science and Technology Agency vii
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B—LTWBEIICHERAD, CIHbAE. PFEDOBENDBHDE T, 25 LI-EBDHEHDKEZIEZ TEK
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NOBIEK>TEN, BRLILETZHRERNEBIERT 7 ADO—BEETIEEIHLTWNS,
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BIENT TO—FREERITTWD, ERICKLUTL BARBHRAESZBWNTE D ERBCEDRENREEH
[E5 DD VWANAWA, FEOAOFTVMIILABRREEAOH D EBERHRENARH, BEFRECEEDRIA
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SHBRIERE/NVTIVIICEPEEEMN>TLESTZDT SHINDRHINEEDEFEETHEELT
BZEIEEEVWEW, ZOFHDTI kR, KilTEH. V7R, REREDEENRFING, F/-. [Za—
/—<JL] ®SDGs (Sustainable Development Goals) D&5HRERICEET 2FERELT. REMRE
NDEREESHHETDHLIMESG (Environment/Social/Governance) ®REIM-EBAEEN EIF3
ZENTENE, EEBOBRAE—RISHICHEHFTESINE LN,

FURfE I ERMS S U E. EMIGHERNERZSS, FHIEEEEEHEEA CHEBBEDRBIERIRN
EARZ LU, #HiaRIDENLBREI T, L6 LIELISEREROBAREICRABLTEZ, ZD25<
SWINLILYEZD 30 RILEZERIZLTLER 60 RILEBATHIFIELEWESS,

FEROAOFIAIILRAREED/NNVTIvoH, NBOMEBROZEEICEFTRAAEENRD I fINTWS
M. EFOYE LN EHNER ICMEZE KREWHRZIMNRET 2R TECEBONS, IOFUFEING,
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RRMGEWNT R EEZ D NS,

BADR—ITRENE, FIRIOF VAL RABRREDOHEICL>TRARVCERZERS ELWSREFELOBEF
EHDADZWD, ABEDERA &EORITNIEROAWVTEIRINDZELIL, ANEEH VS MEDHEE
HEENTFNICEZSIEDIECRDS, HEBYPT—EROBEIZ /] s TOMTH—ER] (ZE{LT
Weht, FEIOOFDAIILABREED/NY T Iy IRICRER [£/] ORBIIER 550, BLERNT
EZ2DE, BIZIE [Za—/—7I)L] A#EZTCAEADDAZ 25— a v EifRE - RETDEIBAVI1Y
DOHEHD, BREEEZEOHERPT—KISECHRENEVEEZIOND,
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TWBEEZLN, ZDIODEREDERDIRAAL — MIEERNVERRFHATH S,

BARIZEEEO—/NUXLOREZZHLTCEETHN. BMREZDOBZFLELOLALELTELETH
%, YO—/NUXLD3BEHIEOVWTWDEZ(CZNEILTEZS ET DN $HDWIEEFNMBEE 2 ik
LTRHEEEZRET 20D, EWSHEENEGIHZEBHONS,

HADEENRREZ. [DFL - AORD] & [REHBORF] £55, COBERBICMA. 2R
BEIEAR, IXILF—BE. Z2REME. tRIVISEHCOBEBELRENHN. NOORERRICE
FER MHER. BERMEZEAEODETESVOIBEZIDEE SN, BRIZREM (FONIHAWTH D,

SEONYTIYIANDNIBIBEETHTH SN, BEADEONERENEN. [TRIED. A/N\FY
AN, ZUTCEMBIHZMET . SHOICREMMECRETRET 570, EEED. L] - SRSEHZTN
ZNUCRBRIREFEZADRIN>TVBD T REWVWIESID, ZNERRAICHETHINELEWIBH
RESZONIDTIIBEWESS DY,

(2) TRZEHR]

[BlFEts] OBRRETEYICEEATELIEN [RH (FEICERETHS, RERNOARLEKEN
BRERICKELZREZEZHLTED, ZNITHEWV, HEOADLERZREMICZLDEENHSRRIC
Bo>TW3, LML, BT LECOBEROBERNABENIC (BRARZD) MIREFOBTEEINTWSDIF
TlEeW, 22T [MFME ZERTZICBL. RBEBONS RIS (CEET ZREE [{FBOBTE ]
DH—ERE LT LT,

1) BEEEOEE (HF - ER)
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BFELd=DEBE] H’HN. IHICZOLEIC [RIZFEBER] B’H->T [RIFLHR] OBEIFSEELT3
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F9. [RIZ] FFVIrvOBARABZICHEBEERODZENTEDS, ZLT 16 ~17HIELICWDHHZRIZE
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WSNIZE L. ZOEEMNAEBBREEF. I—AOYNICEII2REEEECHBREOEEEFECEARLT
ED. BEREMADEE. BVWLEMIEZ. CNOOERBLEDBROPTRIDIFELEEE THD, 2T,
BEEMEESOBRAEEZSZEZ. BROJ7O-—NVILADEZERAEZTI L TCRIMTIENTERL,
BIZIL, REEEYVEEBT D EICE>TEEN [ERAODRBNEE] (IEEORB. Y22 770F v
S—ADFEEBEEERL, HRELUTHERREDOEBIEIZDOAN S, NlE. BIZULBEA. #SHOREEELD,
REEEYVORBIIERHLTHEOENHZRMSE. MROEBRZMHRELTIMIEHEILT D, =HIC.
NHOBEMZUEEA EHRICENETER) FEXEARICEEL, BHYEELFEOOETHEHZHET 5,
BREENIZDBETHONILST-RITOERIL, TRUESOBENER LS, BIIU-EAIFERER
BOEWF (EEXEAR) LHROBZRMOFA (BENICIIE, EEEHD) DBE525%, mTREBAN
BEL. BHECHEE (BEXAEIROENER) ZRET2IAREROKIZICES (BENICIZA. 75V
2EmM)o CHOEZDE. REEHR. THERE. RERMEIZORELERISEWVMES2ENHD. EERHT
SREE LTI O—NILIZERLTW S EBONS, ZOREHIA—Ov/ \HETRERERTRILLIZD
[Z19HICDRIETH D)
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VIIEBRE P DAMIEIZNZEEBRLEZTLBDRHEZLT LEEDHIEDTIIBRWVWEDEZAERL
oo SBICIE. PURARTLZAD7AXIR (BE. EEA) OMUEBEDFTOBHMEESIEHEITHOLNTWS,
Fo. BAKMDEDOFEEANDBNRERFDILEK. BELEEDEDDIRAAESEICTHHETEH 5,
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HEEZTWAHIEFERET, HRELTID [N ZEDEISICERLESETEN. EWS e TRIFE
el O—EEIDEMHIZSETWS,
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ZNDRIZRMOELS (LD [FREICHRD ], [BALW] REDRBEEZERLTVWDIEITEEINETH D,
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BRI CHBEEBRT DD TIIHCT, AX - HRBFEEECEELZE> B EEALSEWVWSIZETH-
fzo DEDRANESVORIZEDLSIZ. RIZZDOEDEEZETHEWVNSILNIE, ERZREDEE - HBRPIES
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F. Z5 TR TERDFTHO>TVWIFREZDOEDOHNEARRZE, ANXRZE, H2RBEE2RBELLRVERTE
TEBEVWEDTHD., ZTOBRERALC LI BBEENERINTNS, EWSRBCEOVWTWELIENEE
INTWVWD, 1999 F(C [RIFERZMBOFBICATIHERES (FHY/RIXNEE) | MHEINDH. TN
($EFE. A, B, HBD4DODOHDRFE WS UBEERLIEEDTHD, £, 2013FDEIL=D
ZEETIE. AX - HRBEENM/R—I 3 VU PRMARICOVWTEERNREEZRLINELEVWSE
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PRMA/R—2 I UBEER] A oo TNICRAT2018FEMUETIE, [HEA/N—2 3 VK]
RESNTWD, MAT, 2021 F4BICIERZEM « 1/ RN—2 3 VBERICERT 2EBOTCERBES
BB ICRAE T 2R DB LTRIZRA - 1/ R—2 a3 VEEEEBRINBRICHREIN, CSTIS
BREZDRIZEENDIH LT,

COEOBEREHEFRTIOZEZ, BEBORXI—FH" RERMORE” (CMAT" 1/ R—23 V(2K
ZEABICKEIERL, RIEEMIZOA/ R=aVDERBRICEMTIEVWSNUEDIFICHR T,
CSTIHIRZRMADBFICLA<KBRNTHEVSIRECERRIBVEDD, HREEXEADEEHIW\>ZSIEN
LiceWA 5,
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2) TIEFYRICHEDWLBERERK - E=9YVY

1990 ERBENDOEEZFLELT. BPEORZRMA/R—2 3 VBKRETY 185 BHRPRIME
ARETE] (CRBNRMICEDKBEROHEENBIFONTURE., BRENLGT —FEBBLRAEICEIE, BXR
MEPERZMMTL. BBRERELELSETS [TET VR (REBWRI) | (26 & D<BERFA (Evidence-
based Policy Making: EBPM) M1 EA ATz, 2020F 108 ICIFAREFICEWT, BERIZEITH 1V Ty
b (E&. AM) DoT7OM v @X. FFE). 7UNIL (BEHR. o20R) (CEZBBZH
RWCEEBLE [TETVYRT =975y b7 —L (e-CSTI) | BREINZHRE, DNEBOFEDS
ELDHDED AN EDON TS,

3) A ZFALBREILIREDRIL

FEICHEVWTIE, HEREERRY Z12HICE, RROERBR LEDOBDBEHDHESTY, FHicwMiEsz
R, BIENBRTFTO—FE2EDZZENROONDEDRHDNE L., BIEIRNEURBEHBEN Y I7F v L
M7 7O—FERRDIEE - DTICEIK T+ —F v AMIRT TA—FZHALILTA - A b2T5. &
SINTWD, Fio. HREDEENLGBRERNIZI2 =y —2aV0EERICEH. PHTITERR - TR
EDETORZHMRICED RN OWELRBECRENEZR LEDN. BEANGEHEADERERE
SNTWD,
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(4) HEEREHE

100 I7O—/NLhLY RE TRIZEHS] | THRRONTWSES(Z, BROBEZRETIIHESCERE
ROBEETINBELTERZDZENTERL, BEBEESDORRD, JUREEEZNICHES KEDLHKSE.,
WADEBRENDHIGHNKDONDH, BEEMHIR-IREANDREFIEE>TWD, ZTO—AHT, AT
HMee (Al) PREBOEMEMOABICKIBMILER/MINTVD, £/, HRERKOEMICH=>TIE
HARTOCRCEREDABICEVWTECDELSI (REN. ENEITHSHEE) DORiTe, fFREICK
LMAMEDEFT (ARLIE) A KDBIKDOONDESITRH>TWNS,

Nold, BERMIHRICEZDEELZNICNTIHEORE—THhERIZFMT et DEEE
B, INFETIZHRGELS, KELB2EIEEZRMLULTWEEVWZI LS, BRIEEMICE>TEZHINSFIE
HEVRIDRAERFIC, [HEDFORZE, HEDHORIZ| (TFRIAKES. 1999F) OESAEH
FA. BEERNA/R—23VEEETRNEAZBERE - TROZRAT 7RIV —DEKELLTNC
ENKRDHHNTWND,

ERNGERE UCEEINDDIE. EEICKZ2FFEAIERFEFKERZE (SDGs) (2015 FHIR) DERIC
BT, RIERMORE-IRENEEF>TVWSEIETHS (STl forSDGs 74—F14),

BE#IZ1.1TlE BRERZOERERLZIERICIE. RERENRECEARLTKEZIEEZRRTWNS,
HEAORZEMICEWT, Z2REEHEEET2TIL - I—ADMEFEEELHR>TWD, Whihpdee
REESEBEDONRELRD LD BRERRMESLHODZDEFICHIz>TWSI=H, BEBEDOHREICEST.
ZOBERERIF—BREH AL TWD, BFEOERRIHEBMRRELDOIZI2 -3 00, HERKETD
BHRERIBICEVWTETENDEEIND, FEROMRENVNEDOESHRERNOBEICHREEZRSD
FOBREBEHLIT T REBICHEINRTYERICEERAG&CTORRICHASNTUESBENKE
<HEHD2D2H %,

IHLIEZEEED, KEZFRDICHRAT, FA—TVEMRIRATLAORYAFIAICKLS. HRIRT LA
DRELHEDHEC., BiTMHEZBLCERTEREADBEZ(IOVWTHINEN 2TV, TNoDM
BEld. BELTLoMDELERIEHRBEINZEZATHDIH, BREIDBIEHIARDBEBEEERL, O

WTIEEDETICOMANSI2EDOTHD., EIZI a2 -FTAICHBITAREA VT IIT1OHNAEREL.

BMILLTW ZENEEER STV,
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1.3 FEEOEMDE L HC

FEERORZEFEMA/ R—=2 3 VBERIE, BLERT, SBULZAROHE., HESNREDERE LV
JR—aVORIED3DDRAEBERLI-EDER>TWS, HIRICOWTIE, BERRLHEOISEVHAREIC
RO, BAEVWERMEEXETEEABRINTVSIEN NTURY - N1V DOIFRTASS
LERIRTZHE, HERFETIRTIRALENTND, ISITEE, HIRBEOSIETEH DI ER (3
BOSHLRIER RIS EH T, HENBERADODTEBREICSVNTIL, ERICEVWEESE
R77O—FHRBHICEANTWS, ZDEIBREHEARADI B, BMERLET HEBTNEED HH
A Ty avERBRERMA/ RV VERETH D, TNE. AEISTIBEIHICES SRS H/\—
LD, SHOBESBEEML. FRICESAVEELRREFREZHELT. BONTHEHIEENT
BEERY-7-BE (Svray) 2RELEBDERCED, HEEZTELTEERREERRLEISET
ZEMMER T IO—FTH b,

BARNLBAESBLHEEDBRICEZMITEE,. BFPAILVSHENTSREICHEEDIESBNE
Tld. BRERELTINSEBRDICHET 2EVSIHANICHD., CNOEERMNSHROENEELET 5E
EOoTBETIRRVWEEZIOND, £, BRESEMDARLREIHEPEEDBEELEIDDH DN
REREMBAEEEZZI TN THAEIEBESND, T —YRHRREEMIRIARLITIZETHE
THREFEEARECLEZIDO2HD, COEMIFAEEDHAIEARBUHT-ARBEFRT R EMIEES
DIRBIZETRATWS, REENEHR2EDBEFRIRLT 2P TRHERTADBSEEAL, ¥/ LIRE
PAIDHEEE TIZELSIOBENER SN D DOH D, SHRIEMEFTHD—BRELT, —BRTRESLRAT—
ORI —EDREFEETV. FLWRMERSICEATSB(CL>T. Xy hOHIESTREUDHELD
MEERCELICEFTERUTWKIEAKNEEERDEEIOND, E5(21F. ZOESANEDLHIE
(C[3. EDESBUREERLEVDD, ZOEHIZIZEDLSBEMNIROSNZDNE VNS KERILREA
ADTKBESS,

BEHIRANCHELUTRERM A/ RN—2a Ve 2N EZABMEANDRDEHEBRIELTWF T, K
DA —FLEEBR N RRIERLTWS, BRNICEERNICEEINTVNDZEA, FEHHIHEIR
FLD=OICREARTHZZENSPRELRBHINTND, LHALENS, F—F b, ERLICHES URY
CET2BRLERNICEL>THEN. VRVICHAT 20 DER/ECEEN BTG ERLTWS, A —7
URIE VAT LADRYEICHIBEEINEGZEICKD, BRifFAHEE2ELTERTLSREICBEENRNEESIC,
MEIATLDBREUHNERONTVEE WS REHNEBRICHEINDOH S, ZOLSBEREDZ(LER
E£FXT. IEAVTIVTADHNAERBELBIELTVKIED, HEOBEREAKEEER LD DFRY
2FLDESHEARREL TV IZDIIBEEHR>TNS,

2020 EMBENSREITHBALKRLNREZREAVWHFRIOF /U T IvoE, KEOWHERAEEICK
ERFEEEITVS, FEORENSAESHEHEIOF IAILRED, BEL-BHHHEEE B
HURAHICEWLIDEHER 51z, 2021F 1B 19ARERFOBAEHK (HvIREELR 72, FEOD
9.8 A (4,798 ) HENIZHL. KE2,407FA (398,980 A). EE344F A (90,031 A). K1Y
206 5N (47,263 N). 75V R297AA (70,826 A) EBRKDAIRI KA FENTNS, SARS-

6 2020F12BKROER (FEHH2HEER,

7  TYHHE: Y3V - RFEVIKRFE, COVID-19 Dashboard by the Center for Systems Science and Engineering
(CSSE) at Johns Hopkins University (JHU) https://coronavirus.jhu.edu/map.html
(2021 1H19H)
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CoV-2UAMIILRICEZBET 277 F VHECARBEEDHRZIRE. ZLORECHREENI~58<H
WETHREHZEFIELZZET, AV IV MNERSN TV SR ECELREMREOKEFREREZR4
[CHRKRITDIEEEZLHoTe —AT. RRANIOFZREBEATCREALN\VTIVIHRORRMEEICHEIFTHE
% - EIRIABREICEEHULZEE (48) . AEELAEEFEAEA. FHEIOSHRUADEZA
DREELGREERERLIZRIY (68B). 72V (6B, 9A) £&#->7 EUIL 7,500RI1—ONDEH
& TRHRADEU (NGEU) | IR, BETFEOZFEERBHME (MFF/2021~2027F) &bt
BED1I8,000EB1I—ONEREERDT, BMENGEUEMFFIZ2FED 3B AKBREES OV TV B
BT ZEa2RBAITTNWS,

(1) XKE

ITBUHE L ALEE DA IREN D ILICE DK KBFBEHZ R > TVWAKETIE, DHBERERICEWT, &1
([CHEANDE LS THABGAEMRICKS [MHEHE ] KRN, KEBEREFLET 2T Tl
B, FPERBIEAEZENRZRERBOMBAPY VIV IREDBEIAZI 2T A5 A2 FENFEEIC
KEW, ANVBETTIE KEA/N—2 3 VB  CBERASMNRINZ(ED. BHEESHOET B
DD [KEA/RN—2ay - BEE] B BIILIZ. TNSISBES 2D(IEBIES STEM BB % N
(CXEL, BRMBEZREEL T/ R—2 30z F s, KEDRFEMMEZHERTHEVWSIZEBTHS,

2020F 11 A3 BICEBINKEAKEZRE THMRED NS Y TRBEENORERD/NA TV KICBUE
PRRT 2, N\ TVBIEDBERERDOFZIMEBEM TONTVNEION, RIE - [IEZESEEADI) HH
THb, 2050 ENBEMRAREHEB Y OAZBE(CBIF, HEEECNEOEREE [/SUHBE] ~E
BT 2HELTEN, NSV TBUEN DI RERBERERE LD, CO BT OICAIT, 2 RILBED ) —
VIXILF—A VI IEEPRMOBARED=OHIZ4,000BRILOBFREEFT CHEREEITEHLT
W2, SHICESSEMEEER (DARPA) 2ETILE LESBREEMEABREDOTFREZIZRT IR,
BIENBDA/N—VaVAIBEEERLTWSZEMNIDNZ S, —H. MV THRETTCLERNBHES
TV, AlL 5G. LR, NAABREDE - FERMATFALS| EHERELRTDAEHEZRLTND,
—BOBEAHICHBETZD(E. ERBRAEHNZNMRAZERT LT, BB EREDRRADID
HAPRIZEAEO I/ O—NILEEWSTZERISAS EDTH N, HRKEORZERIFBUIETREEBWLT
W2, EIEFVWZERBAZNS LT FSYTHIET CINECRBICIBATEZREEEDELSICAZTES
MIBBELTHED, 25 LEBEORIZEMBEE IR, PR IEERAE - 2N ES 2 BT X
EEMRFHE (NSF) (201642 INSFAREICHITTEREINZTI0DEY S 71T 7] #HREKL.
A=YV (BE) ROME#EEITbH Uz, TNIE2000 ERDBEHNSDESFRE  EE(ICET
B7NTITICEIT2EBC. NSFICHIIDXEBEBOMDEAEZERLLETI2EDTHD, NSFIZKDEADER
DIRE. BEE - IR/ILF— - KOBROEHF, FHOFATLWEBRRICEIF2V/IVRFrLYIE, B
—DABBEBOHIL > THERINZEDTHL, BIEKSEIEADTEAERETZT7(T7 7. 77A—F,
MFEHEICTZ2AVN—I TV REWSIEBENKRDON, ZNHA/R—V 3V ERKBAERET LR
MNBEINTED, BRELTIZOEDTICHI2BEREEICL ST, IVN—J IV A%RET Z-HDE
PIREBEIRIZAHEITEHLTWS, ZDEN. IXILF—E (DOE) [FIRILF—HDBICEIIZEER
DEEHEET BDICEIMEFAPAZENRE LW OO ERADEBEZELTWD, TDS
LD—DTHBA/RN—vaqy - N\T - FOTSL (2010F~) (F. K¥P. ¥, ZUTANAEEELS
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8 2009%49A. 20114 2A. 20154104
9  Science, Technology, Engineering and Mathematics, ®% - #iff - T% - R ONEH
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HHUARELZED, ERICESOTEERIXILF—REIC, ERNIOERLLEFT—KBELT—DOER
DT THROEL., KIEBMADOFERAEZELTWS, BEEZESNTWE4DO0D1./R—=3Y « /NI Tl
B CEFNREMEEHE L, BREERBTIEEZANIC. EEZOERZIEMIBTOREELT
FEN—ARELO>THARICEDEATNDS, TOLTHARNY TORREEHH L TWSKEDHAERFMFE LD
VATLIZBVWTEEICH LLWEAI RSN, BRI ERBIN TS,

(2) B

2000 N5 2010FE £ TH EU ORIZZEAM - 1/ R—Y 3 VEEBEROEANRAHER>TH DN
2000 F(CFRESNT [URRVEEE (Lisbon Strategy) | TH2, YRARVEES(E, &BF - HRBOKICE
THLENLEHEERT, A/ R—YaVEARBFRRORBANTHDEWVWS>2 2 R—%— (Joseph
Schumpeter) DOEFHZEIZ [2010F X TICRMNZ, HATRLFENNHVANZEREITIRFELEL
THEETDIE] ZBELTWS, VARVEEOKIkKE LT2010FISRE I NIZDOH [BRM 2020 (Europe
2020) | THB. FM 2020(F2020F £ THOEUDREF - H(ICETHEEEZTEDH-HIETHD, EUB &K
OEMBEITOINZTEFNAIDBAAHEIRRLTWD, AR VEREE RN 2020 (HEHEEE LRI D,
BEJILINDMRARDHEENBRFASN, HENLREERBEADAFNDLRVEKNTZE U TRERREZXT
VS BENBIFONTVNS ZEN - TH S,

WIKEE(EZILHETIREME, KPIRXILF-—LEDOERME, BEREDILEAC. AOSBEOE
fbeW->727O—NILGHRNREZBHERAL. BRERFHAZHERLTWKOICEDEVW AR ZED T
A/ R=2a3VHBIHL, BERREZZXIFEZEAENE LA/ R—2 3 VBERA R ZETEARBRICWLS
BHTERAALDIIIMES (EU) SLUOBMNEETH D, 1/ N—Y 3 VBERICBT2ERDEEIE
ELTED A/ R=2aVZBIHT2VRTL (RE) EVRATLADEACOBRNNZXIETRICELEELT
A/ R=2a3VDHRAEZEREZERELVTOERICHFENSE>TVREVSDHLBMD ALY FTH S,
#HEMRERE (Societal Challenges) ©##u e BEE (Sustainable Development Goals:
SDGs) EW- KRR [FRE] EMOBRKRE, HEWBRBIEL LCEANLHESOREZER LIy
vav| EHOBROEBEEL H>TW5,

2019 FE(CHINEERER ST T4V - T7 - SATY (RAY) [3BEEBIIC. TA Union that strives
for more: My agenda for Europe "' | EMFENZEES 1 RSAVAERER L. ZOHMIRSAVDFT,
BRI TH 22019~ 2024 FOSEFH TN BT 6 DDBEZEERL. FTE [BINT)—VF1—IL
(European Green Deal) | & [TYZIILERISES LRI Z2REBEFELEDTND, BINT)—V
Ta—ILeld, BENRAROHPHEZRELAICL, EUEZMRTHUOTOH [REHRILLKE (Climate-
neutral Continent) | [C325& WS BEERKICEIT/-. EURBBROEFHEERLIZEDTH S,

IRTE EU TlE. 2021 FH0 2027 FEZ TODENRIARHA AL L I8EZE O Horizon Europe (K3
AX>v3A—0Ov/\ UTHEERE) OFMRENITONT NS, 2018F 6 BICHINEERICED HEFER
ZDRRIN, ZOERMMNBRELV EU BEROEEZE, HEEX, f8UL-RZEZ2XIETS [T7AY
TATHROZE], HENBFEORREEEFRFNORIERS [TO—/NILFrLYY - RINDEESR
], RINEE (SME) PRY— Py TOREBFEFKGEZBIHNT S [MHBEIHOXZE] O3 D2DFETHE
BENTWS, BEZOETIE, HBRNBBEFHLLT6O20DI525— (DRRE. O3t - BlE - GBEMA

10 Aho Group Report "Creating an Innovative Europe", Esko Aho et al. 2006

11 BINZEBSR. https://ec.europa.eu/commission/sites/beta-political/files/political-guidelines-next-commission_
en.pdf (20214 18)
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e QUHRDLHOTRRE, @T V)L - EX - FH., ORfE - IRILF— - EEUT1. OBH - &
YRE - ER - BE-RE) PREIN., BEEBRELTOREDHRRTEDOHRRICEREZR>7- [Ty 3
V] EMBEARIOTSLNBAINTZ, Tviavid, [HF - BPIZE UL, S 8EICEDI 1o
IREBOME - 1/ R=I3VFFHORAET, —EHERNTELDEB TIEER TERVESWEHRAIATAE
BREEEERL. RIEEMEBLCTHES - BERREICA VI NEZ6 L, BEAVRMNTRICEKT250]
EEBINTWVWD, SYVIAVEEHDIRREBTHZ2IvIaVINTELT, OUHREEZEURREH
ADBEIG. DDA, OBF. BRESIUAREKE., QKRR - AV— b7+, ORLSBTEEBYDS
DOIREIN, BETVFTEANLRIVIIVERETDEENEATWS, Fo. =0, RENGA
IR=VIVAIROXEZBNE LT-BIBEEE LTRINA /R—> 32 (European Innovation
Council: EIC) A#is&sns,

RIZ, EU IMBETH BRIV, 7I3VADZINZNDEEETRT, WINOELEDSWHAHKEZED
A/R=23VERIETHIEZBREELTVED, TNZTNOEBEPEEDBERE CERCREN D LT D
RG> TWD, EEIF2020FRTRINESZRR LD, HEICIZEMBEELTSMT %,

(3) ®E

HECBIIRZEMA/ R—VaVDEEFREEIEIRR - TXILF— - EEHBIEE (BEIS) TH3,
BEISHh oFKRINT [EXEEE  [NRISEIST 2EEDRERK] (2017F) 3. BLRZEFIREDOOHDHE
ROIREREICEEFDEDTIFIRL, 2030 F £ TICREAHRERDA/R—Y 3 VERIZT S EEIEE
LTRIZRMBERICEENLTEN, £EENALAGEORBAEBEZRUVENETHD, 70—/ )Lkl
EMAETETEZERELTA42D [FSVRFrLYY] 2EBEL. 8ISV RFrLYIDOEEKNALBE
ELT [2yyay] LML, INBLIVYIVIIREOMBICESRZY T, BT, EEXR, x5
FHHABGERERNOSRAERAT —IRILY =D EHBE LU TORRICALCDEEFEEZZEZSZEZ2BIELTVWS,
2020F 7 BICBEISOERKU-HAERAEO—RYy I TlE. 10FEEORBPICEHITGER T 2RIZE A/ RN—
3 V&L LT [Moon-shots&tEl| ZZ(FTWS, CNIEHR - 7HTI7 - EEXERDEEEZEEE L.
AL EE - RERCEZRERYR, ZERUTECEHRNLGRZ LOBEICEDKHRNRBDO BRI
NIELEDT, BREXITRES I EHMERZEDOMEEZEN LB OHKREE A/ R—Y 3 VEIEEBIELTW
Bo

HERE - 1/ RXN—a1%#E (UKRI) EBEISEFEAEL. 72000 FRICKRBINAERBREES
MRRE. EICEERCLEICETZM/R—23VEEBEXET S Innovate UK, BLUT VISV Rith
FORZIZTAYI ISV R ZBBRLTWSI VISV ReEEREEeSE (HEFCE) ABE—OEAEBE
LTxeHoNz (20185F) RERKOLAM I 7V T4 V7 #ETH S, UKRIZI DDEAMEEEDIHIE
PEREEZRKRICEN L, EDBFRESPCEBEN A/ R—2a3VI(oRIF2 7771V EEEBIEL
TW%, F7=. Innovate UK, FI[CEZEECERICEITEM/RX—2 3V EHZXEL. MERERE
DERIZIF TR, BTDAZ/INLE - EVF—REXBCTCEEREDIYYF VI 77V RICKDESZEE
DMEZEH>TWD, ZDHRENE, REORKREEEER EICRIZIDDEFICEWTEIMTZTIREICT 570D
A/R=23VERBETIIEICHN., ZO-HOEMARS SJUEELEHELTWND, F-REAN - £A
M CRKERMSFECEDBEOHE. o0 - ARLERKS, KRREFBRITZ2 77 VT4 V7 DERZBIEL.
BURY - BINR AR 2R IREEET & U CHEERR ARPA DR E % 51E (2020/21~24/25£EF &, 8=
GBP) LTW3,

JAOFMBICEFT2FHLWEEE LTIE, EZEREFEMERET (National Institute for Health Protection:
NIHP) DFBARE ST (2021 FICBZFE)e NIHPERTORREE. SLUH - bEVE - BIEGH
[CEA. AE - R, BRE - Bif. RIZNEE - RIENRLEMR, WRTRXZEEZES, £/-. BZEXE
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D2020F11B11HBEELSEES(CLDE. COVID-19BDTTHDA/R— 3V ERERE LTBEISHS 7.5
BGBPEKRELTWSELTEN, JOFEHLILD [ENBWEE | LT, [FU—VEEES] (3EALT
W3,

(4) kK1Y

2006 F£12. RAVIIOMERES LA/ R—2 3V DD BIENLREIE TH S [/\1 TV EBE (High-
tech Strategy) | NEEXRIN. RAYORE - A/ R—2 3 VBRI OB AEEARGHB L LTEESINTW
%o N TUERISEBTEMEOBIETHD., 770 T4 VI D ORARARIZATLICEDE T, BAVHESR
PEEIMEEINTNS, ANESZLNMERNICABIZIEZBELLLDOT, MBORIBEPERICES
T, BERAVCRBFBRRAZRETZCCAEMNELTVWSEERKIC, EUMBERXBOBZELLTERINTWS
WIRERED GDP 3% BEZEMT 27-ODBROIMIBEHD—2TEH S, 2010 F(ZIZFERD/NA
TUBBREEHRTD [N\AT I8 2020 HHERIN, HENLRERRTEN T ODIHEIFHR_—
AEEDERNED AENTz, ZDRIFAFTEDRBZERIINA T VHBIIERSIN, [F/\1T7EK
(2014 ) ITN\A TV 8k 2025 (2018 4) | MHERINT=e 1/ RXR—2 3 VBERE UTKRERAMERLE(TA
<. TH#EHIDOER] ZE0TA/R=IaVEROERIZEDLLLRWV, BEOBRVWHESDER»®, JO—
NWILIZBEARDN RO ONDHRMLEE,. BX2EBERFOENICHIG L. BVWRIZRMNTH TRENR 1/
RN—>3Y (RAYEETSprunginnovation) Z&EIL. £EOEELEAZHFLENORBERRZRITT
WLT=®IZ, EEENEELTEEEDSVWEZZ RO, OHSNEBEDEBEN T, ORERDRRRLIiME
A, O EHEEDOHERFER Lz, BRAROYICETEDRAT—IRILY —HBOEERNA [Ty 3
V] AEELUTBERAERMY 5, L&EHE2006F(CN\ATVEBBMNERESNZERE. BVLERFARACH
FRMOZRS, BEE, B, LZEVSTDRVWERZZL MY THN LD, 1/ R=23VHITEWN
TREPTIVTHEICLDEDBERBRND, 1/ RXR—23VAIBDAE—RE EIF5Z(CHoT, BEMIC
RSN TEERIIEZEEATIETIEHO /O ILT, RMYVERNTIEI—EDRREER WS L3N
TWBEDD, Google P AmMazon DESBFI=HRE VR AETILR Iy b 74— LEEDHT LSRR
MEEDREICIZE>TUWRY,, ZI TRV, FTICREBHN A/ R—> 3 ##8 (SprinD) %2 3%&E (2019
F) L. 42N REEZEHRIMTHRARAL, mMHEEEI L5401 VY MR OWIBRN LA/ R—2 3
VEEHHT R ERB LI, SprinDIFT10EMTELZ 1081 —ADBAEEEL T\,

RIARDOFREE LT RIBROEBEZDRIL (M S 7= KR 2H120204F 6 BIZRERIN TS,
BEhE. #. (CFRERMYDOITAEEICMAKREEZHLWKRETSHIEZBIEL. WxEA. #ER
RARBIE SOHKE - CREEORB TRICRRDBEHZINZAZ L. KREERMZREL. FINEHRK
TORE=ZTREICLTEEL. ERDRIEEZRSZE, KREERMEZSHBRRNBICIXRILF-—FEENRA
ENBZTI7VAEICHETHIEENENIAEN, SERBEFETIORI—ODRENMRE>TWVS, EUDY
D=V T4—ILBEREEET BT, KREEDEENZINRY ZHVDH S,
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(5) 725V 2R

BI2EM - A/ R=23VDFICHEITETIVADFEORRDEHE. ERBRZNOIGAICAIFIEHRE.
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