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MIRRFSATH - 2018 4E 8 H 28 H., Hf&5E#HH : 201945 H4 H

) — KX

KFE, BE - % - 2V —CADZRRBENEEA D L LT, kxR MR & ik
INDEMRHMMTH S, TOHEMEIDXIZ, GEBREREDOAL ST, BEHf1 /) R— 3
VHBUGE, BERKOMEEZIILLEHII, FEBEEREAEATAEERT VX —D—D L
%, £oT, REZWHIZENIZEEASETWL O2IE, EREEEE X5 ECEERHEL W
25, AT, BZUDITRIEEM A ) R—Y 3 VBEKIZB I 2 RZEOZRE 2B L LT (31
Hi), REVATLZIDAESEEOLM (B 2Hi), £LT. RFEVATL - REMBO 1/ ~—
vav (EIE)IZODWTHL B,

*—7—F

RFEDERAL, AEEMEAA S, RO L, FUKMERT, FHEEZR, KPS 7273y
JX Y ¥R XL, BRENKF

V"4

1 BRI/ R—2 a3 VHEICB T2 REDEE

1.1 KEDZHRHERE

KEZEOKFIL, R ELEIZ AT -y, SIS WTHB U A8 2EOME (V=T oLy
RRA) & EINBD, YIFOKZED ERBEEEITEZEDPMZICETI2HETH Y., 49 L KRFEFHEE
LHH SHEREREE A L TWizhld Tldz s (Haskins 2001;Perkin 2006), KZEIZHISEERED RS

AEND ETEHELKE Z R UZOM, 1810 FFIZ F A Y TAERI NNV VRETHD, N
W) YRFETIR, RZIFLUVAGROAEIZ LD, FMYEROREREZLETHKE2HFTHI L

PR T RFWSE, an v T REREVISEA (01 BORIISE R F R 7 B A#%)
T HGERIE R ER AR B



PEFAI N, ZO Y OERPRIFERF L, FOHRSENZHE KLz (Geiger, 2015), £7z. 19
AT AV ATRLINAT Y FTT 2 PREE, 1862 D E ) )V EHIF HIRIC & o T
B SHREI N BHIZ S 22, BY THFEORBIZFETHRF L UTEL I, HEHP
Hﬂﬁ%iﬁ’a’:ﬁDf’/\itﬂ’ﬂtﬁ*f—l:“X#j:%G)EPWE@fa:%% ED—D & 725 7= (Altbach, 2001), T 7b
5, REOKEEIX, E, R B IZEBLAENS, FIZHE., Mg, Y- A W#BEs
{S%I%&%%t?éijttototﬁb\ﬁ?%ﬁ*%@%?wﬁ%kéltnd@ﬁﬁ%
O, FIZIE HY EX 1980 EALARTO HEIZ B\ THIZEREEE IE K FIMTGR B X N7 72 EE A3 e
DB 2 Rz LTz & 512 (Li, 2007). R TORFENEE. 58, ¥ — 2 HE#EBE
EL) Vo BREE A L T WA DI TIER W,

—Ji. REEWVWS *’)OD%H%%E{ZM: Ihs 3 DODOBRENGE SN, BEREIZEWVIZE D &S 7%
WEEZILZOPEELTEL ZLiE, FIRUBRKFEVAT L%2AET 25 ETEERHMTH 5,
KV9®%\ﬁﬁtﬁ%®20®%%ﬁ%tofﬁf%\ﬁ%MEVKV%V—@i%E&&TC
cEhE, HEIZHITES Z2H D 5505 TH5D (Ben-David, 1977), KZED EHEA 3 HEEE
TdH BH5E (Research), #E (Teaching)., HIi#ifE s (Knowledge Transfer) DBIfRMEZ B L 72£ D
732 1 TH 5 (Geuna and Rossi, 2015), £ 1 TRI NS & ST KFIE, TNENOHEREN H\ IR
BERFUED 2D, 221 oA » Sl LZBURP KERENRDOSNE Z L L5,

F1 HE. WL WEBEOBGRNE (RYT « 773l & 7 7 « 7 72 4H)

%5 Research) |#E (Teaching SIS 8 (Knowledge Transfer)
— ,\031—/—47\\&, i DR T4 T IR
HEOEEE L3E FUDFURFRNEEST BT &T &
§F%’J%ﬂ%&%kﬁ19‘]l [l BREOFEMENE LT 2
o _ N A BT RS
(Research) R HE D ST T I

- BE KRR LR A E TR D
B4t T4 T EC
?ﬁz”@@ﬁh Fhb . H BRI

CTHTR )Giﬁzgﬁi?ﬁl’%&ﬁﬁnl T s ER ﬂi—?ﬂ*&%b\@’ﬁ?éj :.#’I“’/a/x

B R HREE S BIE T, E(bEBUICEIE X OLDME LY, SHERDT 25— D
EEET D HEEANRES RS
CHEETHTIvOREMRI) L - S CFEECEST, REED Ry MT—2
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SEFREAD R T4 T B

- BRFEL (RS EERANHA T 5
« BRFEDD e %P ST AR M - B BN A
Eha
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E?F?EEE%O)M) MIE’V«A {zéb hé h% ﬂéﬁl (’x‘iﬁ %) 9’1*&7(74?%‘4
FHEINCHERRT - vABESND  |[F-228T -k BRIENTES

RIEOEFCORIWBS —F V) a—ra | FERRE- VT o T FEETTE B

ERIET A RENSES NS Boisens
TR RER RIBT I AT BTENT [ BEDA /=2 2 AT B EE

=5 ThEE T 55 RSO RN
sets |- RAENE EL, &) ZCORERASTEC |3
(Knowledge |[£2 T, &) ZLDHFEMERE NS
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1.2 BEFEMA / R—2 3 VHRICB T2 KZEDEE

KFEDA ) R=2a v ADOERE, DX RHE. R, MEBEE L ThOEEZ N L TT
bz, LIFUIE AEEREZBU 22RO AIER T 2 tha i - RFIICEILIES Z
AR X ND Z B B A, Geuna and Rossi (2015) IZBZHEREDRE % 2 TFBIZ X - T, KELR
FERBIZEML TV I 2BE U7z, 22 2E, SEBEADER, F - M- g - ~—7r
T4V TEOHERZONHOANE L WK, AV A TREORAIN, EEEE SR TOMEED
. HE XA DORIFT. B L \WEHERX M OANE & M K, BEARMEPHEZADT 72 A, dHn
Bili - G EeE - MR - ERS OGS, T 2 0EA, MBS PAR—Y 33 2=
T4 NOERR, FE - RBREE - BE - EREOR R Y b - DREETH B,

INSOFREZBU T, KPIXEZERNRSEL UTIIAM DAL EEOHMIKIFERE, MR, Rl
2572567, 2. AMoOEEEOR B, REOEMGEIGREE DM B, BEOFHRE - Fi T
O ADEAGES DM L, @EEMAMOER. ZMORF R Thd, £z, BENLRHRE L
T, BFHEDONT =<V A% LTS, & 23, BERYEDORENOM L, 2EARDEA,
R - BRI - TR LT OBELEOHERRTH 5,

2 REVRATLEZRYECRELEEZRIEZER
21 KZEEIY—DIK

KEDEHENRBREITASNTELHAERDO—DO LT, k¥ X —HKDERRD 5, K¥
3. TOZBRENED 212, BEMROE, HHLER, TR, BUREOHRM - v V7. 7RIy
vav, AVFaTh, BESGE EFEESEZEILODE L THRA LTI AMEE LB, 2
NoEDHLZMEE LT TR IHEENERMEAZHVT, ZOZEFHFAL LS 2 LEZON
Trow (1973) TH %, Trow Ik, i SER AL 5 5 KPEFHERD 15% £ TOHZITE TS K%
VAT LT — M 15% 25 50% ETORFEVAT Le AR, 50% L EDKRFEY AT L%
Z=N=Y) - TR AME Uz BT, KEORRIDVBEEEIDO AR ST, 14 e KFZDBEGRME,
KOG, ITHBROAMAETEEEIETWL Z & 2R L~ (Trow, 1973), #lx1E, K
R A DMBULT OHBINZBEO D TH Y, 2= N—PIALDHRBE & £, HENEIES)
2XZERELEIVAMNET 00, BINOHEDLRERZSHEEEHUE LT X —0 L 21Ty
T200 LS MENFEELTL 5,

22 KREADHELLDHE

FIRFIZ, REDHZOF TR THRANDOIAELE, ZD 20~30 FORIZKELIERLTE /A,
FOBEEITIE, B, BEBYL. 20— i T 50T, AP REREBE SN BT LT
WBHZ e, o, FD LD RBREEMIC, AECEBEBEE (OECD 1996;UNESCO 2005) iZ



BOWTHEREBRE 22 ET 21 /) R—Y 3 VBSER BB EICENE 5N T ELI DD
5 (K5, 2011),

HIEEAHEPOEARINRD D, B - H2OFKEOEZDERITRD L0 HERHEIE. 1960 44~
DABE, BEM U 72kk 2 2 HEE TR E N T & /2 (e.g. Drucker 1969;Bell 1973), M= 1 IR
(knowledge society) *°XIEEILAL 2 (knowledge-based society) &\ FHFEE W, #E22EH XA
AP HHIEBAS, BEEH LY 42 (learning society) R EDHFERZHWTE 2, ZD LI 7%
IR 2 OERIZ B W TIE, AEROERK - ZE - W EAAEPHFRFOREO FHRKN L 25 &
LHIT, l%OHBFIZZTDOF YV 7TORFICIEELZ, HEMELZ, H@z2HECTYy IT— T
5ZENRkDLENG,

ZOHTRFIFEERED EAR L RS N, RN REEBIC X 2 HEREED AR ST, HIFl
OBIEY, KRENDELHRT 72— ORFAIIZ L BHEOERPERIARDONE L 51Tk D, A
MEROME TlE, HEHEBEADE L THED T ZMADTIGLRRD SND & L £z, EEFE
BEDHER®, ML CTHORIT 5] 2 2ZRE S RERNEHEANLHE HEziEHEL TV Z
DR 5B (Vilimaa and Hoffman, 2008),

3 REVAT L - KREMHEBOS / R—=3 Y
31 KRERIY—DA/R—2 3V

RFEE Y9 —~DNPM DENS

KENDIERD S DHREDBIERT 2T, KFEX T X —LBUF L OB, &5 TITREFOBER
LEDLYDODH D, TORTDREREMAD, KEFBEANOHALRE (Za— - T Yy s - <
A2V AY MNPM) OHEIETH S, — M NPM OFRHIE. 1) BORO BN E & iz 2#E L. 2)
L BRI OE & TEEL, 3) EHAED TRITOWTITEEE ITHERZREL, 4) FHEiEs
M - RBRIZELOFHET S, 2WHEIBITH D,

1) OB FE, HARDENLKFER DL KFED —EHOIEIMED & 512, KEFEEFTENH» ST
L7fliifie 9528 THD, ZOLIBRBERIZEE L7 5 VAL ETHEBMINTH O, KEHM
MU R R OLTE 2 B S EMAfe L 2 570, L D BENZHMEE L 025 & 5 0 4EH
NI NTE 7,

T HIZ2)~4) DEfEHIE LT, RFOEBEZITHEL . ZDFERIZEIWTED S ORE (R HE
MO REAND—ERE) 2B AT 2208 IFond, ZORFNRFIIERIZE 2 [
#H2% (Research Assessment Exercise: RAE)] T® D, 2014 £0 51k [HESE8ET L -2 7 —2
(Research Excellence Framework: REF)| & 72> T\W%, OECD (2010) ¥ Hicks (2012) Z & 311,
FORIZDHLSEE I3 AE (A FVR, ARS Y, AANFT, FHE A—ArF307, K=
R, 41&07, =2a—Y—5 K, RAVF— (75 X—2MF)., /VIz— AVz—F2, F
VR—=D, T4V IV R)IZTBVWTHEEREMIL Y —FBRAEDOR ST 2175 2 eAMTbhad &5
27> TW5, KREX FAYTIEMNZE > TEHOIBEIZE D ERMED —H% FEFEMA LT



%, HATEERZKRAENOFHMA O, HE T LB D —HAE DFEMifERICE DTS
nTna,

NPM (2 & D BUF DEEIPRZITNT 2 MBUREIZ X 28 CERIC L8625, 77 b
7y b OFHIiEE U - EREHEAOREFEE 2 NS [FHIIES (evaluative state)| (Neave, 1988) ~
EERLTED, THIZI VBRI RFZOEEZEHT 520 TR, ZHERTY N7y hOED
P & o THERAIET B, ZHITIEU T, FRFR, EERPEEL VS ZBURLS DR % 12 AT —
IHRNE— DGR S. H O OBREX BE%2 I LT, BIREEREZITWV., ZRREEE DB LIE
MAEFEIZTEZ R ROOSND XS IZEDL-TE,

REDZHIL & $FEUL

KFEX I R—DIRE LB IZAIE U2, WEOEDOBEDB LR 72 KFE 2 W IR L L%
Y0 WIHETH D, Rz, FRULIEZ, BIEAEINBCRIZ B W TR NRIZ L 25 E £ D
RKFAIVCEHRMNIZES T 20T 2BOBSEEE UTHEE RS,

WM TlE, T v > a v DLEkME (mission diversity)] 3 v ¥ 3 > @725k (mission differentia-
tion)| &5 HEHZ & o TREQFEIALPHBE ML ZE ML TE 72, FWUNTIE, BHIIZKRFEE KR
FUN O EEBEBAEREVIHE T 2EHA L SN TWBIEBEL L, ZUOPSLRRIEITFHEL T
Wiz, UL, 1FVRZBWVWT 1992 FIZR) T/ =2 2 REANLFEKESETC—wfbLizZ & %
U, BMFEETIERAT—=y ot R2 XiEN 5, B 2 IZL PG 2 (3 2 Bk
IZED, KEZEEZNDSNOSSEHEBRBITEMIZE UM 2552 8 i2kho7z, £72, W5E
I OWTH BEMELAETHRECTE EESH IV TOMEER 2L, KFLDOERN
I > T &7z, T D72, KEDEBOREPOEKE T — X ELHWTHRNIOTT 22 L
WREE 5Tz, IHIT, TI TR REIVFUIDE 05 2HEOHTOHE - WIEOED
BEREZ X2 2 &5 RmEMNSRIEZIT TR, HROBEICL > TRFORMEDRNZ 71
T4 =& UTRTKEMELRRIES KD 515 (Teichiler, 2005), 7z & Z IEEWM Tk, U-Multirank
RELRTD T V¥V 7 EEET ZEHM A% & T & 72 (Van Vught, 2008),

KETHEH, RLUAEZEFBAEL Z—DO2FGE2EET 5200 RFHM L LT, 1970 £RI1Z
=2 F—@EBEFERVN XX —DEERE Uz, V-2 F—SHOEET, ThE Tl
EEAGEVE LD S & HEARIZIE PR GBEOREBRIEEE RXR—AZKESI N, HEFTH
SRR R UM T 2 HINTIREI N T E 72, DA, 2005 £I2KIFRBER R S N,
INFEFTORFZORAREMOMIIFZLEREE 0TI 50, KERBE 0T T L, FHEBER, ¥
TR, B EBRIRE Vo i R R AR RINTE D, HEOGR» S KT %2
b 2 FERWONBD TN D,

B, TMEME) X TERERIZME] L WS F—T7—NIZ& > T, K¥EEI X —DHRP
BERE MBI BURIIC R I NT E 72, SEETIE, 2005 FOFRBABFERBZIETH TRV EOEEFHE
DR ITBVWTKREVPETHHEEE LT, 1) HEIHISE - HEWA. 2) METEMIREANERL,
3) MR VERZEAER. 4) MENEERE. 5 MEDOHEMMWOE (Zf. KRES) OHE - 5. 6)
WO EEFZEH GO, 7) 2 EBEEE B EE. EEEEE, EERZSRE) O 7 D06
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DRI I, KFOHEREIICHE D BRI MEAR S Sz, 72, 2016 FITIESGHRIEE X
ENLKF % THUSE VAL - RE 0 B EE A, THRFE /0 B B ). TR R i K HE D BB 58
) o 3FERHIZAEL, TOMOMAIGU CEHELSMNEEZED T2 HADBBEAINTNS,
KEOEMAGIZBEE L, FriEZ21E00 e U TERWZREL 2> T WD OH TEFKHE R
(World Class University)] DERLTdH % (Altbach, 2001), Salmi (2009) (&, 1 5K HE K22 D R Ak
FREUT, D) EBULZFPELHENERL, 2) RELUZRERE L RGO EEZ XX 285 R
B D 0. 3) BRIz e Y a v S, EISYEER R L. BRI S S Z &  RERE
LM E ATREIC T A BRARIGEEED D 5 Z L 2T T WS, F ORI TBUFHELD 15
L5FBRELUT, B 1ITBENIZIOS 5B EODBDORFDT v 77V —F, B2y F YV —5R
ZPEAH T FOEBDKRZDFHEE DML, 3 ITH LVWRZEORIFE Wo - TEZIERLTWVWS
(% 2), BHETIE, MREESKEDHEMETTE D A F NS ENLKE 2 BEERNKFEHEANE U
THRET B HE% A 2017 BRI N7z R B 5.

#2 HEKERZOMHICET WK T 70 —FDIA RN RRXT 1w b

Tra—F
2 F A BEOKRLOTIT  mrokokt  HIRKEONR
n o SAMRBORE - FEE
4 - '3“/F‘ 7 -t'):—c\ sy AR E —i [,,0)#— D
AERETE) FIpARBEIBT T o i PIL piciis iy HREL &0
LA A D%, IEEHB O
EEBEIDD
oAk {[&.1, \ |[1 “ﬁ%
FIURBIORMAT,  BEFOMBLIIRED BB L
AT LA WROE—FELES D BN CHISATREN: 747 O ZEDI
ZEREELL A BN
AR AL, B
il WINDERSEDZEDN  LWTAT o T 47 4—% BN UbEAliET5
T L ﬁwmfza:m%éﬁ CE AN
s
= o BTORT—IHRNE — FLOBEB AR
ETOAT—IRNE— =) 5 : <
LD e : XU, RSB HIHHCHLARS, 23a
REORDOVATAN  EPNIIRMHET s igscipagtiT =r—sas wrbms

N A7

LHRFHIRT 7o —F

Whe 7 S a—F

KRR DR IR

(H 81 Salmi (2009)[p.48])
3.2 KREBEHEBOA / R—2 3V

KFX T R—DEOELEL L 512, KFHBL RVOEELHEATNS, N E TORFEHBR
BT 2F5EIC B W TR, KRR A OB ZERR R FIE O BT 8 A DRI & KM O Rk 2
B E 2 2B OBEMEDER X 1T & 72 (Birnbaum 1988;Kezar 2001),

6



Kezar (2001) i&, KFEMEMMOFF DR E LT 13 DREZEITTWS, Thbb, KFEiE, 1) K
X 2 X U & T2 MTMMOB S ICHEE2Z T2 72O RMTHEADREEZT 2 Z L H A
9 72 FH H MR A7HAE (interdependent organization) TH 5 Z &, 2) TD— ., EMAICIZKZEDHE
DH L HESRFERE S RPN U2 Th 2 2 &, 3) 7H T I 7 O TR 72 KL% X
L DMFAET B 2 2, 4) BN Aliaz2H0TCWAilicd 2 Z &, 5) Mk cita T 2Ea0
BFHETE AT, BRIEEVUGETIHMTHE 2L, 6) BHOWEN LHEBROBERH B Z L&,
NELAEG UV AT LATHDZ L, 8) EHOWEN LHEROWELH . &S LB
IR Cd 5720, ML N7z BRI & 2 B BIE (organized anarchical decision-making) A%
Tohad Z e, ) HAELEHEEZEOEGT SHMEIZEVAR SN Z &, 10) <A LD
H 7R R E A LA (shared governance) % U TiThNn b Z &, 11) EEV—DOMMICE
WHEFEL TWA Z &, 12) Mo HEZASER (goal ambiguity) TH 2D Z &, 13) MDD 1 A —UH
B EERINEGZ LD, UE13ORETH S, i, Zh5 D2 TORBIZETORFITYET
BELHDTRBRNA, T 5 L RKZEMMMOREICHE L 201 /) X—=raviiRponsg,

REDRE

REFEAFEO M A B E 200, Wi TRUZEEAMOD & T, KEIIBENREEE
ZHEAL, BAEY - ADRECHAEEROERREZEL T, MERHREZHLTEE51T%
TEf, ZTOEIRRMIE, [7HFI v 27 F ¥ XY XL Academic catitalism]  (Slaughter and
Leslie, 1997) %, T{B&2#K%* Entrepreneurial university] (Clark, 1998) 72 & DWW DD EZITHR
FENTE7 CPHES, 2004), Clark 12 KHUEEENKRFE L IZ, BRZDOEEZ VDT D DL
DWCHMIMIZE S22 L 2RI IRFETHY, REOFDEHRL UTUTD S5 2&2ZIFT
W3, 1) V=KX= FOEBERD LS REEIZE T 200 (2 7) Ofi{b, 2) KFEEID %L
JEAAL & DFER (TLO Y3 & OFHm D), 3) HHEBREROMRA, 4) BEMNITEIDO KRS
NTOHRLHOMEE, 5) BERNRERXIORFHANDEKXTH 5,

KZBIZLBIFTBMRETRI AV MDEE

IS REOMBIEFNZOWT, TOIFIVA Y MIKRELLELTET WS (Connell, 2004;
Hazelkorn et al., 2005), KZFIZH I DHIEEBEOEEMAR L, KEIIMERE 2 LR E SN
SEPIICER L, ERE2FENTHEYICES TSI eARkbond L iz, Mz 52N
IIEPRERBEERZTETIAEZEMT LI RBBELINT WS, T/, BEELAMZESL
MEFRF L, BV E 2 ARERBEHOTTERL TV 2L ERBETHD, TDH, KREOWS
TAVAY MOZEADOIET B E U T RABIF 515 (Connell, 2004), —Dik, KFEND
MEIXTA Y IDBEMLLTVWE I ETH D, L DRFETHEBLYDRIFZRERE DY = TN
Bhhd e iz, REHOEMBEAM (URA) B2 N5 L5 102> TWwW5, 7z, fike L

«L Birnbaum (1988) i%. KM D 0k % FFEEI AL (collegial culture), B §#3 (b (bureau culture), BIAMK AL
(political culture), &Rk XL (anarchical culture) ® 4 DDEF L ZFERL T3,
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T ORISR E OKE TH 0 . MMHNICBEAELE - EREDTI4A) T 1 2ED,
BHRlSZ2TV. FHRNTHOFNZT V., MEEROEEEZ EN5, ToIT, HEEOF YU T
DERTH Y., LR FPERRA R OUEDERRER, /Y THTIvIFr ) TIZ2L7zd
DINIVRAT 7T TVAFIVOHUE, BEOMGNRREN M EIZ X 2 KEANDEMREMFRFT S L
Th b,
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%9,

Loise and Stevens (2010) IZ &5 &, A7 < &%, 1985 4D Fawcett (1985) D H1iZ, Valley of
Death ¥\ 5 fFENRZIF 51 5, Fawcett (1985) 2B WTiE, ro7ay =2 bMzd, LIFLH
W55 Valley of Death DB B 5 L iR SNTHE D, A RIER S RV N— Fb
&\ S RIRT Valley of Death & W5 HEERHWSNT WS, —H, T & D %D COMMITTEE
ON SCIENCE (1998) Tl&, BUNFE®IZ & 2 s & RIFTESIT & 255 - FFOMOESR
FEDNHE X v v T & WS KT, Vern Bhlers &5 B2 &  Valley of Death &\ 5 HZED WS
nTWnb,

Branscomb and Auerswald (2001) 1%, FEFROERIIL L €V X ADMD A A =Tk, [FEOR] &
WO REDHIZEA TN LW EDIFB LA, BELKDHLVEMNT A TT7RETRAT TV
DEFHFEROIETTWS [X—=T 1 VO] OhEEYRADOEINEHIEL CTHE L 2 il
WEENLROHMETEILTHE LRz, SR ZE [X—T 1 VO] EFKWPHE A /) R—
YavOEIIFEET DI NG,

HAARIZBWTIE, EEHELSA /) R—Ya VADBEME LT, [FEOR] 2lZ 7256 FDRD
B LT (F=—o1 0] 2BA R TEARSRVWEWIHALRRINTVWRIEENDH B0,
Branscomb and Auerswald (2001) D EIEZ 5 Tl HLETH o] RO E&EE L
T [Z—7 4 v PRIBEN TV, 8

SR E SN, 2005 42 H 1 HO RIETHIZB I 3 [/ R—y 2 VI % [FEOA ) MEZ KD #RICOWT] ©
T, HARIZBWTZIDE S REMAELTWEZ LIZDOWTHART WS, http://www.rieti.go.jp/jp/events/bbl/
05020101.htm1(2017 4£ 10 H 27 HY 7 & &)
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Cohen and Levinthal (1990) I2 &% &, REIZL ST, 1/ RXR—vav2EHI 225D
5 72H0Z1%, ANBIZ B B U\ EHOAME % G358 L CRIX U iR RS 2 01, 37 B IRINAE
71 (absorptive capacity) 2 5 BED H D, BEFEHLENTEBHEEZITS Z 21k, YFELEOH
WEE AT, MBI HEF LN E R U TENEZHME L, H- MR 0 =0T 5
T LD N B 72, RINAESI D LIZEH#T 5,

ZNTIE, B > TONMBRFHOHR T, REICHBIT2EMAZLOERIE, REDT ) X—
va VA EOREERL TWEh, ZOXRMIZH L TIET v RAZED WS 2 RT
ST BHEN, BaiT Tu—FIz L biTbTE 7z, Jaffe (1989) ik, EDRFHFE, Wiz
. O TICREOWREIZEL T, KEOM I L ORFRIIT — X %20 L, KREOHEE & 4
2 ORFHEE ORIZIEOMBE % FH U 72, Mansfield (1991), Mansfield (1998) DT > — b
FAEOKERIZE DL, THTI v - VY —=FORRENZIF T L VWEEED 13~15% 1B X
NERhpozh, HEVIEXTDBEENE LS ENTWZTHAD LEfHINTWS, 72, Narin
etal. (1997) 1%, REEEORFNFIHL TV A EMFMID 5 5 73% W KF - BUFKEE - AR
MEIZL2EDTHY., THTFIVY - U —FOEERANDFENRKEVWI L ERLUT,
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Mansfield (1991), Mansfield (1998) OFEFER D 5, HEE R TEAR S N2 R R D FEZEISH
WZORDBBAHEENR L DDITEVWERE B SNT WS ON, EHE - EKEEHEK S (Drugs and
medical products) TH O, 7HTIv 7 - UF—FOREIZ IR S G h o -0 E|
HEUT, 1986~94 AR e LB TITFHE L - 2EMO D 15% TH 72D L, KB
i - EREEEETIE 3% &0, fAELAREEOR TRARDMEZ R L,

Klevorick et al. (1995) IZ & 29 =1 OFERDOFTE, BIEPEI X RTHREIEVEEL UTE
DT ST WS, McMillan et al. (2000) &, KEOHRRAEL TWAE NI AF 7 /0y —14
HORHOF XX E ST L. N AT 7/ a0y - ERO MY L &AM - iR
FADKFEPENZ L 2R LTS, THoDFRP S, BIE - N ABEDOBEICIENTT A
TIVY VP —FlA /) R=2a VDR D ENMMDOEMOBELD RN DS Lo
W5,

Sk D K 51T, BEPIBRIFRORINGE I 2 HD 570 DFE L LT, BN TERHEZITS
ZEWERTH D L XN TWD Cohen and Levinthal (1990) A3, ZF DD REIZNT 51 v &
Va—ifld&Ein s, AR ESEZ I ZMEOKRREEZIEAL L5 L E XML, BIZELND
BT RE T 57213 TId . ANRIRFTES % Z1) 7558 & BRI E MR U < TR
25N AR E 17z Cockburn and Henderson (1998), Cockburn and Henderson (1998) 1%, &
51z, HFAMAEOEE DAL U TS & AR E S % 2 R E MO HE i s EH



U, ZOEENPEENOERE WFRtd - 0 OEERFHTR) L TOMEE2E>Z 2 %2R U,

Saito and Sumikura (2010) i%, K5 & HARDREEMIIT & 2 K O I [A IO RBLIZEE DV
T, BREOTHATFIVY -V —FRERL LD LT HHAOKRS 2BEMLL, Z 0% A
BRELUTHRETWY, THTIVY - VY —FRREOMERAEDO R T+ =<V A2H EXES
ZeRRUE, 2770, THTIv o - VY —FOEBHENFRERLOAERICIIERRLED
SIREEREFLTVB L VWIFHIERHINTE 5T, ERNBEICBIT MR L ERESOAIH
OMIZT AT I v - VI —FOEEDFRIN/EH UER WRERZBEPEET S 2 L ARE
INTWVW3B,

ZOULEEE - N ADFIZBFETHT IV - VY —FADORNLHORFN - #2101 >
NI NE, YORRETHA D H, Cockburn and Henderson (2001) 1%, Sef7XXik%E P —~X1 L TH
Mradin, KENZBWTEZEMBIE N A AT 1 AV) RO R H DR ERIT D4 R
H > THERN 30% TH B EBRRTWS, £/, Toole (2012) ik, EMBIENHOT HFIT
D FepEF 521253 % 2k [E NIH (National Institutes of Health) D22 EIZ B S % 1955 4£h 5 1996
FETOT—X, WEMCEOWRHRKEDT — 2, Lo CITHFEOAIZET 27— X2 HWT
DA o 7 AE R, NIH OEEFEHFTA~ OB, BAEMN TG, EEROMITHAER L. W
NEFEDOAMIZIEDOHBEZE L TWE Z L 2R LTS, ZOWIETIE, BRI DRI
D 1% BT 5L, FHOAHEL 1.8% BT AL oNTWS, EBE, 7HT I 7OH
FERIZEDWTAIH I NAZEERIELBAFET 5, Stevens et al. 2011) 2 &2 &, 1990 £ 5
2007 4% % TOMIZ FDA (Food and Drug Administration) D&# % 52 1F 72 (£33 1541 D5 5 143
£ (9.3%) DK - NSRBI OMIZE 2@ U CTEARINTE O, KETIET 1 7Y 41 2 A
LD KA —E OB - 21 VX7 FEBFLTWS Z EDIHLE > T3,
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BEHEAMi A ) R=va v Tuv 2B WT, HEEERIETT 2 BEKRAHAD—DH
[REFRNVF v —] ThD, KETIE, KERERVF ¥ —REL MOV F v —MBEICHIKL
TNRT A=V VADENMETH 2 Z EVEBOMEIZ L > THERINTEB Y, AETHIIEEM
LT ERD o 2 HAMi 2 FHEAT DFMEL LTHRBINT VDS, o T, TORNDA N =X L%
RKTLZeld, ARZBVWTHHARNRERPKRE N, AT, RERRVF ¥ —REICHET 2
BRI DOWT L Y a—%475 T, BERRRIZE W TEHEL LD RERRY T v — O
DIZODANZALIIZONTEEDH D,
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REFEFERVF ¥ —, Btk BIZEF— 4, EaiE
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1 4vha¥svay

BEERi 1 ) R=Y a0 7o A28 WT, R z2420ETT 5 BRI HAD —D A3
[REHRVF ¥ —] THD, ®M11d. KEHERVF ¥ —IZHT3EMHRLOERBOWBTH S
(Rothaermel et al., 2007), ZDK 1 2S5BS & ST, KRERRVF ¥ — BT 2HEIIELE
STLIZHEMULTEY, EMEEE LTORHOEI 25 ZeNTEL, THTFITIZBWT,

KREFRVF ¥ —IZEATEMENRTHINTVWEIERIZIE, HEETHDIREHREIZHGETH D
T=RZPBRoNPTV, LI Z LM, KERRVFYy—ZOELODHEEWNH 5,

* R KPR B R R SR EEUR, BRI R e R Pl Bh 8%
T MGRFEA ) Ry a ViR Yy X — LR - B R LRI REAT R R R S KT XX
SRR BRI B - FARBORIIE T HRMAE



Shane and Stuart (2002) 12 & % &, KREHRVF v —BEIZ, MOMNTRRY F v —BEICHIK
LTNRT 4 =YV ADEWNMEETH S & TN T W5, fl1)iT Ensley and Hmieleski (2005) 1, 57
RONRYF v =L IARD LPEERIIMBNEAICH D Z 2 FEAELTWDE, ZOEDITNRT 4 —
TUAZFDEDIZOWTIRFHIZHNTNE DD, AKTHIIETERT E h - 7= Bl & ig %
BT B LTOBENIREN, HoT, TORMDAN XL 2FERTHI I, H2WLE
ELVDH B,

BURHMEIZE 5 TE. RFEBRVF v —BRIE. RFEBEEZRTZOICENRTFETH S, H
R EARNZ & o TR 72 2RI % s A, R Z AL L, HlESEoREE2 R T, KEREH
I o Tk, REFENVF v —1%, PHEFEMEOE WM 22T 2 - 0DMBMRTERTHL &
iz, RZBIZEEZ2E725T L0 T, REOAKRNLMHidGTH D% - BEEE % L AFEX
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FIT T BRE TR, BRIE 3 ETHIEE SN 57 %I L T Wz (Doutriaux and Barker, 1995),
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BHREIZB T B RFEFKERN Y F ¥ —HRIE, B / N—Ya VBESRIZBIT 2H0—2& LT
PLEATT ST E 7z, 1998 4D RFHMFEELMEEETE (TLO ). 2001 FEORFEHEEIZ LD K7
FRUF ¥ — 1000 EHHE] S5 AKX = U, 2015 £ERBIET, KREFRRNVF ¥ —0ED 1,773 4
BALEN, —~EOERE EF-2E25, LELARDRS, TOKRFERERVF v —OGEICET S
MEEE, Tt T 567, Bl EREBIAILPBETH B,

REFER Y F ¥ —OENEOFAMIX, TAEIZER ST, FEEMICILEORETDH 5,

Z DR+ IfTbN T VR WERIZIE, MY eTF—2ty hORMHH S (Rothaermel et al.
2007, Shane 2004), KZEFERY F ¥ —REDTF— KLy ME. (1) ¥ ¥ TAH 1 ZAURE N, (2) 8
FRIIR T — R (BRI D0, B) BN T A (BIRSTEEE > TV A RELLT—X %
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Hi 8l Rothaermel et al. (2007) % 2 A3 H AZE{L

X 2 I%. Rothaermel et al. (2007) IZ & 5, KRFEFHERXVF ¥ —MERIXDOFEHTH D, KFEHRY
F v —REICET 5% TRFAOMMER ], THMBEMM O LR, TRV F ¥ —RED
B2 TR29 T — 228D BB D422 KELHNBEINT WS, THIE, KRERERY
FYr—PEDIIRERIIEI>TEEN, TLTEDEIIRERIZL>TE-TWVWAE0EHE X2
12, ZO4BROFEVRREVEEZONTVWEILERLTWVWS,

2 KREERNVFv—PEZEAHLETCHIER
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2007)) Ml % DEREIZDOWTIZL K DIFEVERMINT VWD, TOEREM 3 ITR L7z, HEO
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HThHdZLedbhroTnd, &b, ZDIZ &k ENLKF - A KRPEE MR cH
W Ny N =2 R FE D AMERER UG SW e LTOTERBETHD Z & 2WEE->
W3,

B Db
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Matkin, 1990)
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2001) (Di-Gregorio and Shane, 2003; Clarysse et

al, 2011)
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RENTWD—F, ENLRFICEWTEDR D THIFIA D - 7205, 2004 FDENL K FIEAMUIT & -
TEM U7z, BIZIE, HEFADPIEANOHWRIEL 2250 Y, HilERREENSHIZE 572, b
IZDWTIE, B4R, BEUEBERINDDH 2PNV O0EL L TWw5, FlZIX, HEKRYE
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F ¥ —BUERTTETRFZHRELZDOTIE L, BRNRRZOXL L HFEIE L TREHN
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WIRFEATH 202442 H 29 H, HEEHH : 202442 A 29 H

FE, A > B 77V BFEZR EER EEITRFEIICS WD TR EREZHE LT D, BEEsdio
JN=2a IOVTHRETH D, 2 2T @ EFEICET 2R8I A 7 ~—2 3 28]
L. MY REZHEET 5, 612, B EEICBWTIIBEDOT —~ Th o 7o Hifiie 1 ORI
WT O a L = — L, BUEORIFEREIZ OV TS,

F—J—F
wEE, FrEE, fifeeH. 4/ RN—var s VAT A

1. R EEERFRMA / A—2a VBER

AHL BEREANA 2 N—2 g VBORUE, BrEE - & EEICB W T HRROIERE S EED D
BERBORE L THEmSND L O I2heo7e, RIRRZE EE, BritEo@hm 2 R o2 Ei (o
IR 3 DERICKIETEELRELI RV OOH D,

ZOHMELT, RESLUTFD20BZFTDHZLENTE S, 1 DITIIBRFHI A /) _"—2 3 v
BRNKINT 2 0FOLAY (K 1), b =2 RICB T 28 EEOMEMNTNER LT Z
LThsb,

1.1 MR A/ A= 3 VBR EHRFRERR

A E RPN A /=2 a2 VBORIE, WA, BB &\ 5 R0 B IRE ST
Wiz (ORR . Zokn, BN, BE, RE B2 L0 ERR bR — e Ry S
RIS TR &S BIFE R 5O RE T, B%EH - IR DB~ OB Lo
SEMBREAHE BT RV B ETH o7z, L LARLITE (B2 TORIE 2010 R I5),
REEEATA /=2 3 L OIS B AL, BRI O 2 0B — 0] 2 PR B, YE S
. FULME (B SDGs) —& D BBEORBITHENL TS LB TE D LV ) BRI L E -
oo BHC. CHOBBEISHET 28 (U A NEY T 4 —) ZFOZ LIXE O RIFRA DR
PLE COBROHE L 24T D1, PHEEATECR & a4 ) AMERCHAMTHSE O FEhE1 S,
i# EENC 3N T b BEARBORME L L < B S UaD T 5,

T BRI KRR R B

1 i& EEORSEANA 2 R— 3 VBORILEFE E TREHE . IHEEBEICHT 5 TR BEROMO 13 FLHTH
Sty A7 R=2 3 VESRIZOWTIEXT VT, T 07 A U ARHEICB W TIE 2000 B8, 77U BEEICBW TR
2010 D X D IERICERMICHED TV D,
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ERE- 443 - B RAM-ESRR
a
e HR-Re 2 r 2% BA
B —
gwmmiae] ® v o
E - #4126 ¢ G S o
HBas BRI

1 HFE LIRS DBREEIRA ) N—a VBOROBE ST (BEEX)

1.2 #HRIZHE T 22 LEDOFEEMFERMA / A—=2ay

— 5. 2000 LU, 7 v — U R ETRENC BT 2@ EEOGFENRKE L o T b, FE,
RFIEFORIECTH 5 EREAE (GDP) (25D 2% EEOEIE1E 1990 H180 b B AIME )12 &
5 (K 258R), K22, fitEE (Advanced Economy) (238 L CTWAEE # 9 ThRWEO GDP
DEE & 1980 0> BT £ THERYIOFNAR 7 7 7 Chelk L= (IMF, 2022), Z D 2 DD
BRTHD EREN IR0, FATEAEINEKE L TE TS, BRARICK 21D,
1980 4E2 5 1992 4F = A % Tld GDP D7 75.4% Xt 24.6%7° 5 83.5% Xt 16.5%I245 K L
TWBR, ZFD% 2004 E(79.6%%t 20.4%). 2014 4F (61.9% xt 38.1%). 2022 4F (57.0% %t
43%) EFTOKEME N LTS, DF D, Z oM., & EEIXTHS - Ak & U TR OREE
AT, EEEDNRFEINZEZ D ECTEETLZ LD TERWEEICR> T o7
ZEWbhD,

100.0

83.5
- 7 789
w00 754 T2 [W1] 780 [ 798
\ ~-81.0 - 9
Cocs 77.9 79.5 L79.m1 612 o 570
60.0 . =ras
381 0 aoe 40,5583
40.0 261
242 [19.0 82 r21q 204 1 ® Lags
20.0 WT_ L L — = ~31.2 —-40.2 41430
22.4 16.5 205 21.0 .
0.0
= = = = = = = | g = = N N N N N N N N N N N N N
[(e] © O O O O o O O o O o O o o O o O o o O o O
0] (o] [oo] 0] [0} O o] o O O o o o o o = = = = = N N N
o N ~ (o)) 0 O N B [«)] © O N B [e)] 0 O N b D o] o = N
= Advanced economies = Emerging Market and Developing Economies

Source: IMF data

2 & L[E & eiEE O GDP O



SCciREXa7arTry
1.5.1 J EEEREEM A/ R—2 a3 VKR

Bl zI1E, Za— R EZE LA D 8%, 1976 £ B AeiEE 7 b EMEGEREE (GT) 2T
Hol=A, 1999 FELIE NG THEICINZTEU ¢ u v 7B LOARLRERRBLZZT TN
AV ROFEZREOHEE 11 »[EH (FE- A R TT7V0 - AXva -ET7 700 - F—A
FZUT «8EH - A RRYT -V OOTIET -« hba - TILBUFU) 2z G20 OF:
MATERIND LI ->TWVD, 2F0, ERHEEOFAENEBRRFITLHEAADI L
HERBE OB Z #in T D EIEDOHBICB W T HLER T2 Z E N TERWEEILEL LTS Z
EMEZ D,

1.3 #RICHEITIRELEDHFREMFRMA / A—2ay
(1) #2FHE (GDP)

ZITREST RINE RS20k, EREE) ICEENLELYOBBTH D, L OHE
T DR EE) E. TSR LI, REMT, B0 - A kEZFSE« 1551 it
R, e NEHOBAENICH - At ERECHLEE T 2 R IS, —onk—7
ExllloTHERENTZIZLV—7D L )b Tz, L LARRL, ik 70 £2 R TEHR
N EE 32 AE A2 FOE 2 DEARE > T D, 7V THIIR TIE, BA, #E, 55,
VUBR—IEEEAS I LD & LEEHT O Y v T T v T THREEOMEIAY & 7 Lz,
F WL ONDEX T RFHBECANDOR—F 2% 9 F HERE QOBERE Y v 7 &4,
WA O OERRBER 2R L, KERTHIGEZMIEAICEA S5 2 L CHilEE L CREL &
FTuWb, 2000 FELIETIE BRICS (7790, uv 7, A R, FE, 77V 0), ITHFET
IXMINT (A% a, f R, FAYU 7, ba) 7pl LS s aaEE N LR ERK
FEaER L, SFICBIRNEEN LR DSOS, 120 O OIKFTEENIXFATEE A~ & 25
ERFTCNDE—F, RETETICWAEALH D, 2FEV, @ EE) (TR THE2 DR DH
JETHBEZZT To7e 2 LT EEMTOMRFEKENEEN, 40 & EE) 2T 5%E
BEEDE 2 M EEN TS, AROK 2 THBELEORFTEEC SO 5 EEOEEMI RSN T
WAH, ZHE G20 IZETA2HERA » FOX 5 e~ OFBEOFENRKREL o722 &M
b, TNTIE, ZNHOEX TRZENE A /) R_R—=2a VIZ EORICHB L CE =0 TH A
I ?

(2) HARRAFE~DIZE (RD)

— BN EENEEEIC R v v F Ty T A, B O HFERRE ) & THR 2
I35 71 (absorptive capacity) | #2725 E S TWD, TSI L D &, THITBHFE S
WIS 5 7] 13 BT > TR A~ OB IR E S BEBEIN D L bt T 5(Cohen
and Levinthal, 1989, 1990), Z ®¥& x K-S &3, WFZER% (R&D) HAMETH L. * %
D FT T ADEE LV R OERDIRFRE DO AIREMIZOWTDERZH HREITH Z &N
T&E 5, & 1Tk, WMEMBEOEIG ZE O L1 T 2007 F2 5 2018 FF O] HHE L 72,

TORMPLENL OO ENE R D, B 1IZITEHRO GDP OE|E &[RRI E TS E ORFFER
FHEIGORRIZHD 2EIGE 10 B/ T AR ETEE O FIG O & AR LTn
b, DFEV MFEBRITEATSEO R TIER L, AW 20O EMHFFISREIZ L > THIEF
WATOND LR TETCWD, 722, b EALHATEEMNIC O A F IR D 5,
Bl Z1E, BT ETEREOFEHE OB S NEMDO L L IZTEIC L >TH 726 ST, BRICS
EINTEH, PENEHL TEVMOFEE & OZEENEL TV D, RIS FAFETSECEA >’
DIFENBETH D, 5 2 ITIRFHEIC L 2 7EB R E OFIG1T 20183 4F A F TH LTV
5HODOFNLEITE > TETWD, DF VIKFTFE & MO IR & O ZEIZBELRR Y D
OB,

2 United States, Japan, Germany, France, Italy, the United Kingdom, and Canada
3 RITIRAR D2, WFEBRBICEE N2 ThA / R—va v DV AROH LOMASDEITRZ Y 5 5,
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2007 2009 2011 | 2013 2014 2018
e T ] 79.70 75.60 72.60 | 69.30 68.20 64.36
A TR 16.10 19.90 22.70 | 25.80 27.50 31.21
AL AT E 4.10 4.30 4.50 4.60 4.20 4.33
AT R E 0.20 0.20 0.20 0.30 0.10 0.10
BRICS G#[E *
HE (EACHETRE) 10.20 13.80 16.50 | 19.60 21.18 24.84
AR (AL E) 2.70 3.00 3.20 n.d. 2.94 3.06
27 (AT E) 2.00 2.00 1.70 1.70 1.62 1.28
77N (EALHETE) 2.10 2.10 2.30 2.20 2.40 1.88
M7 7V (AL ETfRE) 0.40 0.40 0.30 0.30 0.31 0.29
Source: UNESCO, 2021
Note: *BRICS 34 TA > FOAL FAHNALE (2018), nd.- 7—# 72 L,

@) 4/ ~=2 3> (Gl #548)

— AN A ) _X— 3 IR E 72 THEEZ % (Huang et al, 2010) £ S TE
D, BEEICBWTEHZOEMPEETH D, ZDdA /) _X—a COEBRPIZONTEHS
KT 2HMENH D, I WIPO OFEL~L (—AN%7=0 D GDP) LLEDA 7 _— =3 (GI
FEAE) 2 550 L TV DK - AT E 28l 5,

60

40

Gllscore
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©

VietNam
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South Africa
Republic of Moldova
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J
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GDP per capita (PPP$ logarithmic scale)

@ Performing above expectation for level of development

Source: Global Innovation Index Database, WIPO, 2023. Note: MO K& S{ZIALDOY A X, T4 1T~ A%E7=0 D
GDP L~ AUAEHE SN D GII2023 TRENDA / RX—=2 a R T 3= AD L~ V%Y, GIL 227 LidA /) _—

v a v OBEATIE

3 AL EDA ) R_R— g U EFER L TWDIE - PErEE
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WIPO ®Z va—3 A ) _R—= g AT w7 A (GI) BEEOA ) X—2 g AF#E2EE

A Ty 7 2L, EEEKEEZESICLEZLDOTHD, EiLs T 71k WIPO MBEERFHE
LTWAEHEDTHY, A/ X— 3 4F8% GLEIC L - THEEIZ ™ L, SR EZFTE L L
(—A%720® GDP) 2Bl R L TW5, 2077 7HNO = IREBITATS L~ uskt LT
BENDA ) _N—2 g VIFEFOERRNEZ T LTWS, 207 T 7hbE#EOL L b L
NIV EDA I R=qa BB IR o TSI ENLNEN, R EEOEL EHAG L= AT L
DAL TWNDEIICEREETHREIRICA /=23 UM Thl T\ 5,

R 2028 FFDAHDAF v T a y NRFERTH DM, & 212 2011 F-LAE O KR FIE H
ERHioTWD, TNERDEA /X— g 2R (2011 FEL0AK) —10 401 E—fkpe iz 32
ELTWDHEX X, A K, EAVRAR REF A £T0, VOUE 9754 F, ZA4DT
HEERLTEL 2, T2 ZDIEFHC EAHPEMRHICET LTS b T <. FAHETE.
BAMG L R THHB LV THFEELTWD, 2F 0 IiE LU RE T IEA /) N— 3 U EE
EINDOTIERL BOR, FEXEEE), MR EZDEORSEROMAEHLEIZL T, 4 /X
— 2 a VOEBPELASNEOEORE - [REICEML TW5, 2E 0 45% LR EE) Of#shs
A DR, SEIERFE LIV H D& _EE - BrE N B D TR A ) R—
a LV ETHSO TWVAEMRICEEZ > T MERH B,

=2 WIFHELL EDA ) R—= g R T p—~v o X% LT - FETEE

= FrEL -~ L BB L DR R 2B T4
AR AL PETEE | 2011-23 (13 4ERE)

£ R AT AT E 2011-23 (13 4£fH)

~ A A7 FErEE | 2011-23 (13 4ERE)

R AL PETSE | 2011-15, 2018-23 (11 4E])
NI AT E 2012, 2014-23 (11 4£H)

v IAF AL PETRE | 2012, 2014-28 (11 4E[#)

5 A A7 AR E 2011, 2014-2015, 2023 (11 4E[H)
= A7 AR E 2011-2015, 2022-2023 (7 4E[#)
~ X H AT Mz TEs| 2016-2018, 2020-2023 (7 4E[#])
AR H AL PETEE | 2021-2015, 2017, 2023 (6 4ER)
M7 7% AR E 2018-2023 (6 4-fH)

Fuoya AL FETEE | 2015, 2020-2023 (5 )
74U AL PATAE | 2019, 2020-2023 (5 4E[E)
Fa=U7 AL PETAEE | 2018, 2020-2023 (5 4 [H)
T AT ] 2017, 2019, 2022-2023 (4 4E[)
75 A s 2021-2023 (3 4=fH)

Sx AN A s 2020, 2022-2023 (3 )
It~t F=7 A s 2019-2020 2023 (3 4E[#)

A RRx¥T AL PETGE | 2022-2023 (2 4E[E)

REAH L T PETRE | 2022-2023 (2 4E[E)
UARFAZ Y | P HERE | 2022-2023 (2 4:[H)

Source: Global Innovation Index Database, WIPO, 2023.

2. BEMGER

Z I T Z 0B EEOSHEME L BFEEMA  RX—va v L oBRE D LIRS S 2
L LT 5, BRIETHR EEORZEEN - A/ _N—3 g OBEEM IR OME TH D00 X ) 7eH
Gh B 27200b LV WA, & EETOFMIIM GITFEE 72 b O TIERV, T 2 TIEELR
7oA A BT 5 Z L Bk EEOHANIEES) (technological capabilities) (ZEH4 % i
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XN EEMT S EEEME T D, HIRBICE & D TIRARTWB R, HBRNIZHB W T H I
ASEARYAY ST

& EE ORI FHAMTCEmEHF I D D KFECAN - R TR 0 £ < 1, Ml BB Iz Z o FLfls
IR S, ST ICE OB & LT STz, 55 2 RIER K% . 1960 ERITHE R TH
572 < O EENMN L, BEE & HICRBEARE - AREAOHELE - ERIEHIOARW - 1> 7
TOMEEIFIERREERET I2LERH -T2, TNHIR EE~OIEICIE, 3—1 v R0
BREIE TR LT~ — 2y VT T DL RMBRIOZEOA TIEAR L, EERROTZD
\ZLE IR ) —RLF - FINRE ) —~ DA SR (B es) OMBEMENRFER I NL Z L &eo
7=,

(1) BB ERIC OV TOEREEICE 1T 55HR

B EEORRELZ ZHET 2 ECRF  EIfEIORIMAHETHY . ZHHDOHEENEKETH D
VIR OANRY Do o7y, Bk EilIZZ < DX v v I BB o, FHE, 1970 &
WCREFINTZVE Y7 ZAE S (Sussex Manifesto) (255 &, ZOREETORB EEIC X D85
B E DEBITHAESERDODLT N 2% THD, 7 AU I (70%) &EDOMOIER (28%) 12kt
NTRELSHAAD LTWed, EHIT, 2O ORI X D 0F7ERHE & ORI R 77 (T%) |
FH (15%) . BAifig (29%). &% (26%). JBAE (22%) 7o TkV ., & EERA OFMEER
SNOFRZEIIEEDO DT D 1% LFET 5Ty 7= (OECD 1967), ©F Y, SoEENI AT B
B2 3RIFAT VDD b | AFFERHRE 2 % U T EEOBERIR 21T 5 IZE > T RRdotz, 20
ZENG, wEETIZALONT, A OEZEEIT S (indigenous scientific and technical
resources) OB ZGHEENG O THIFBEE] Z2ITWARNLEDDIMERH S & ) FEiNS
ETHE I LD,

B S M B OBV FEHIN I om 2R CTREBAZZT XL 9 L9 5& BE & &% & Fodtit
E & OB THEONFIZOW T L NDORIFERSH -7 2 L1d 1974 FICEER S TRIRES -,
I E B (New International Economic Order : NIEQ) B 22O HAMAD Z &N TE 5,
D, TOESOPRT, EEEIC L 2E EEORIE R TIER<ES) Thir s Ll
LU, & EEICRHETEB 2 TG b 2 ~< T¥ b, BEARE, &Rt £ L T2 OIEHICnE ]
BB As BUF ERCIRET S22 E2WHTERLTWVENLTH D, 2F N, ZORFRIZEBW
TE LB EEICBWTERER) O +070E EEORRBICE S 2 XA S TH RN &V 9 38K
AL TV EEZOND, 20X REZROT, £ < OF EEIE 1970 FAUE T, BRFIEH),
B ORYE, HiNBEOEEMIZOWTOEIESE NIEO O T, EEMIZEEL W, L
L2236, 1913 EDF A NV g v ZIZ K DREMIE D E5-. & EEOMBUI O, SR
DFRNEEIZ L DEA DO ADAHE - Thx 1@ EEFEB A RE L 1980 FRICITEE G
kG Y | EEEAREES IMF - WB) 20 OEBHILZ T ANRIT X 670 2o, ZD

BHMEE & > )T NIEO Ttz EENC LD FRIZEHBZ T LE -7,

Box 1 Sussex Manifesto

Yt AES T THIBER) L. THBE ORISR (indigenous scientific and technical
resources) & % L., & LEORFHNBERICE T 572010, UTO X 5 gz Hu\i
2 —77y NESetEE, @& EEOFICER LTV D,
o & EEOFFEEFEE A GNP [ 0.2% (C48F) 225 0.5%I2F 5,
SeEENTE EEBEE R E D7 D O g (HiiBine L) #1795,
SeE[EE GNP I 0.05% % i& EEOREEA SHE (ODA) ([ZiEHT 2,
SetEE OWFTER 3 5% % & _EE ORIEEIICIE T 5,
B EEASOREHITOMEOEE (2la=r—ay) ET778RA2UETD,

4 R E IR TR <
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ZOY v 7 AE S I TEREBAFE O 7= O OB I B3 2 EE R T8I (1970 42) |
DFFEL LTy 7 AT NV—TIZ Lo THES Nz, LLRRb, & EE, SEEERGIC
HARBY IR 2 R ET D72 8 MR L L CIIRIMEN T X 2NAEThH o 12720, BRPES
NP FEREFE O Annex & L TERIZIZ H7-5, gk U7z DETEBEELF (New International
Economic Order) H5] &I[AkE, XENFIZE T 208 E &k EE ORISR EE IR 2 K
Wb TV Z ER NG TENLRZ D, fITTIE MDGs 7> 5 SDGs IZBATT 880 17
HAZ OB E BRI OB REAN D2 m B Uiz vag EE (B ZIXEE9) & A A EHiRF L &
I ETHHEREDERITFIENboT-& N5,

(2) & L EDORFERMBER

1960 F{2 53 EETIX [HlF#is (technology transfer) | & . [l H OB =i
(indigenous scientific and technical resources)ff4% | ##E LD 5 < | BURDFAT S N7,
BORDORRITZ OEORES, I, BUatISER O, ERFTE T 28RO FELR LT > THAE
B ENZORERYG EHIRIC K-> TR D, 2 2 TIHHISRBNIC K F 2R R 2 i+ 5,

A 72 hEE

7 7V B REIENT 1960 ERICR 2 LN L. BHNTNERICRF R 2 LT\ e, ZORE, 7
7V WEENREAERT S E TR FEERICRESHHFEL W & &2, 77U Ik

(OAU : Organization of African Unity) BISZDANLAE—FO—ENnbHEI 2N TE S
(Box 2 &HR),

Box 2 7 7 U 2T 2 B FHHAMBOR ~ O

[F % TR A2 R U, kAT, THARY L, KEENDOEAZaI 2=/ — 3%y b
U— 7 TBX KNEEBEBCHREZEERSED, SHIC, HHZHEKL, FROEELTND
ik 2 b L. A IC8EZ2 52, FAERSORKERYRE., PATITHEENEED D
BLINRKRARMCAEEBE T D, 2SI TRZEEIFO TREHOFKHENTH D, | 6

EEIT 1963455 H 24 BIZT T 4 AT _XNTHESIN=T 7 U A& ORI > b
TH—=F DI T A I N~ KiEKHE C48F) ODIT-TAE—FTO—HiThd, 20 HEE
DFIRN TN T 7 ) Ml R ke 2 58 & i3 2 < TRV ) 2@ W IR 2 fu T
W Z e fE) 2 ENTED, B, 7V AKKEOBRIZT 7V HEEDOARELE /AIHKE S
TWa, £70. ZO—Hix 177U 7 ORFEHMRS 2024 ORPIOS—I I HB# ST
W5,

o7 7Y BEBEBEORRIT 19T FEICRKE LT ANV a v 712> TAZE L-, fAilfikko
AW R T 7Y OREICEERE B AE 5 2 72720 T L BURIZE Ch W ENBESE

5 LovL, BHEEORIFZE D — A#E To 5 Chris Freeman, BARERFFEDE — ANFE ThH 2 Hans Singer & K > THK
SN TV /= Sussex group (Chris Freeman, Hans Singer, Charles Cooper, Geoffrey Oldham among others ) Off
Flx, ZOWMVFNIK L, vy 7 2AEF (Sussex Manifesto) & L THEK LT,
https://steps-centre.org/wp-content/uploads/bell-paper-33.pdf

(fe7 72 A 20224E9 H 27 H)

6 President Kwame Nkruma of Ghana made a speech at the foundation summit of a speech at the Organization of
African Unity in Addis Ababa, 24 May 1963. Many African STI frameworks make reference to this excerpt.

“We shall accumulate machinery and establish steel works, iron foundries and factories; we shall link the various
states of our continent with communications; we shall astound the world with our hydroelectric power; we shall
drain marshes and swamps, clear infested areas, feed the undernourished, and rid our people of parasites and
disease. It 1s within the possibility of science and technology to make even the Sahara bloom into a vast field with
verdant vegetation for agricultural and industrial developments’.

7
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FHE D3N, SetE E O R RIS L DA X o TEFREHIZIRIE L T\ =7 7 U IiRE
MARLE LT, S IZFERS, FEMEOA A L~ —0NeEEICER L, Ak T 7V b E#E
FIRFIZH & AN - T2 EEBUOF N Y EFO T 7 U b OIREBHE I RE O f SRR VE
fratEDd =720, 10 FRICT 7 U DEEOBEEIT R Lz, 80 I AN &R LR LT
W, EEENZDT 7 BEEIRENARAREE 70D [EBGHE) (-T2,

ZOX D IR E R E 2 HHRERAT & ERSEE RS (IMF) IXMEBGIED ST, BEEEICE
M BOR 2127, W&~ v 7 Z & (Structural Adjustment Programs) %317 L7-, Z#
I, EBENCE L. B L WESEIT B (Conditionality) 0= 5 o HHib, HEREDRE|LOMR
WRLEZR LT, ZNOBORORE, ENEE OB OJERN, RO B[ 425 &t
L7 EHHIENTWAT FRZT 7 U AR B W TIEE RSB ZEN LR LI EShbhvTn s,
F 7o, BRI OB T, B EZ RO DB, BEHE . IR~ FRAE X TbZ
> THIE S, BHERERT oM R 2 > AMB RO SN b izs,

HH A, 1980 FRIZT 7 U BEEEPEHEEM O EEME A AL L TV b TiERy, 77
U 15— HE CIXTRRE O T2 O T I A{TENFHE (1980) | 21X LdF U v P v n HE S (1987),
LY —AKEE (1988), 77V v ] (1989) IZHBWTRMERMN AT 7 U Wiz 5 il
fifik (ARHRIRE, BRESREE. KRR, ApErEm ) ICEEARKEIZH S L ES S, e E
FHE GDP H 1%I2T 52 L2 HEEIZLTW5 (lizuka et al, 2015), LxL7Aans, £< o0
77U HEEET 80 AR, 90 R DR, EHSEHEICHEIN T 5 BUE - BRE B R L E IR 3 e
72120, BIRB 2RO ERITIZE S 2o T2, BXIThlzo TR o S o kg c&
Teinole Z ik, Mo EER R L E - T BRIEBEBOEIDHIR S 72, 2000 FLIBED T
7 U HE# A (African Union: AU) 28T 2 BEHE - B ~D M & 71) (Box 3 &)
WCIXZ DX mn H D,

Box 3

2005 7 7 U AEANIKIT D “BHEEEMOBIENEE (S&T Consolidated Plan of Action
(CPA) 7 MMERkS4u, 2007 FFRFFEH KR FE#%2 (Ministerial Council for Science and
Technology : AMCOST ) AR SNz Z L2k » T, 77U B KREICBW TR 4 /X
—va VEBOR~OEE N, BRICE X D, 2 2 TS Z 3 oDFEIL 1) BESBEFE.
2) HOBWEL 3) HifLA / R—Tar, Th2,

77V EEE 2007 FE [T 7V AORFRIA S RN—T g CDFE] CEE L, THEBICHT
0. WHEBRR T 0 7T A EE U CRMSREIN A / R_R— g VSR ORI 2 SGET D 2 L 2T,
2010 Fx HIEL T FOHEEA T, (1) R&D X% GDP k1%, (2) B#8dfio
Center of Excellence #&%3., (3) 77 U W OKFE2FHEE, (4) ST&IfHE L ASTII (7
TV DORHRIED =D DA =TT 4 7) BRERSCHUS DR TH D,

T INHHHEZ T, IMF & HRERITIE 1990 AR, TEEBBREA =27 F 71, 2005 F12iT T~ E5#
FA=VTFT), Vab )Xy o= WO TREE G E > T, G8 T 7 U I OEEBE DM 100%
bR T D EBERF TN,
8 Z M, ERATREZRR T — 2 722D, WL OND 2 IRIEEHZ RS\ T 5, Babaloa, et al (1999) 13 ##1&E7#H%& T
DF AV YT EF L ETOHREXHEHBL VL (b F - @) TEICkiEL, HERET. ZhbEx Tk, &%
HELZHIID R o TWD SO0, BHEEIZTEHABFTDO T NRKEN-72L LTS, —J, #HREIT (1991) @
(770 HOKRY:  ELEFANL) XD E, HERE FICB O TRES~D ANFERD 1980 1% 61% L5H Lz & ik
LTV, LLAanb, #ENE Y OXHIT 70% DM/, KEEEOR~DT 7% A1% 80%Hfi/N. HEDOIHEHE 30%
WAL, BEOEOK T 2BV oL END, BICBHME T, =547, I—F, AV =07, 2= vl
A YU BT ORERLAWMFIEFICE T DEE R ATV E RO AMOMLENEL L, T TITh TN 2 i e~ HE
DFHED 1%LL FIZHI S AL BFZES B D5 AM O M L7z (Saint, 1992) & LTW5, ik, 77U
HBERZ NV —7 (2008) THEZHE. FHEHTHIE (Strategy for higher education, science and technology) | (%, 20
FEHOM, 77V HETHICVEAETEELE L. mEHAET~OEII TR holctHELTWD, 77V U
FHEMT CHESHE 2 KB LA T=O1F 1999 ELIETH VY . F72HIETHLHHETE ~ 26.6%, THEHE~ 23.3%.
TVET 85.8%. B%#E 10.83%. ik FHE LT +—<VHE 5.9% & BEHE~OTEB KL oo T D,
T EESL, 77U AREEIT (ADB) OMIEICE (2008) TIEESHE L B2 ~0 B2+ 52 & 21
LTV,
9 7 7 U D HEREIE 2002 £ 7 7 ) HEAICE WL ST,
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2014 FZF T 7 U A RFHA - A4 2 N— 3 UERK 2024 @H&umm)ﬁAUciof
KEEND, 77V OB, Hiff, 4 7 X—3 3 Vg (STISA) (22617 Sz 6 FEIT L
TOWwY Thd,
1. RO & BB 2R
RO T & B
= = - IVE I R S
AN — X DR
TI7UH e ala=T 0 DS
wORE

SRR o

EEROBEIZT 7 U D 2063 FFEHR T T X SDGs D HEEIC b HmEANR R onb, Fi-.
ZIMBHLREREEW A ) R_X—=v g VREORBOEL R _BRTH D LR A &
NTWALZ ENnbns,

Source: AU, STISA 2024

2000 “FEHF T, BHAEMBORILESEHE . K¥ - R Z BICBOROxIgt & LT zds,
2000 FEND ICT 04 / N—v a3 VB XMENIAT L, 2010 4EF 5 ANLEL OETIND
LYEFOERNS - FHENEE S NIED TV TS (Tizuka et al, 2015), 0. &%HE - F5EBH3E
DOPLFEAEET D & I DR 2 WP EESHERIIENL T TN OB BOR EO KX
R > T D (AfDB, 2008),

T 7V B EE ORI A B RS (R&D., HiEE. 7 &) 1@ T 7 U hifE A2 KR % . OECD
HEOZTNOICELELRELS AL T D, =7 OH#EREIE CTE4e% FHEIC L7z M-PESA,
LD A TS S R a— 2 Z23E 3% Zipline, &Rk 4 /L CoHO A TRE— L ¥ — G
A7 7 &%EMRTSH TUMIQUI 72 &, %Llfi%f@4/7§ﬁ%ét®%%énm<w?
UH I LIRS T LWL — B AR = ISR DA ) N— gk L
TRAx EEASIN TS (Disruptive Innovation!0), /770)%‘0*75 T TRV T 7 U D
R T BEFEOHINZ ) A=A V=T LTEATW S v F T o IR RS b %
MOz 2 (V=77 v 7)) BoA ) R_X—2 a3 L DHRBEBREOMREEZ R L TCND, 77
VAIDZDEI R FERIEEEZDOBRETHIN, TNOENATr—ILT v 7T5Z LIk
S TRE RFAERHL (transformation) (272> TW AEEM RN H D, b HAA, EHDOT-HIT
TIBOE . R, 2 (ERNSA02Z— 7 v 7 hate) N £ EHETEX L4 ) _N—
3y VAT ADEMR IR L2 TE R B0,

B. STU7 XY AHHEE

FZT T AV AREETIE, 77U L0 bR THIER (technology transfer) | &, [HA
DOFZFFAH7 7 (indigenous scientific and technical resources) #4%] #H LD 5~ &%
SERBUREMITT 2B NN &N, 22Tk, REMRECRE LT M AR TZECER )
oW TR, YK OB EEIX, 1 REMLEZRHB L, TERLZMATLIEN), &

(AT LT 2 B AT e, 2072, REFRMEOEAL & Afitk OFELmE IS & 0 #E - HH I
ENARLER L, BEEEOFE S0 EA~FENMT 2T, £ F IO @ T35 2 86 A
D, EWVWIRTT 4T« 2L FTa> TV, ZOREN D DA Z I~ 7- D25, THA
RETEBOR Thb, BMAEMNIC, BEOERCEHERS DE ST 5720, [—E) ([2EBE
FiomiB &7 E OBE A AWV TEBRI 250D HEOREY ShHEE) 2n# ((SHEXD
i) 7oL VHIbDTHoT,

% < DENRBEWNAATFT 277 7 A U AFEETIE, 1950-60 FR05H Z OEIRIEA

10 Disruptive innovation ® H ARFERIC [FEHKERA / N— 3 | PMEDNTHNAN, #fEEZED T TN &
WIHIREZZTHELZTHE-TVD,
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SN, T UTRES FUSRW e, ZOBOR CEE L AL, BIEOEENEEEM 2 BAND [—
BRI ) RESN TV ARICE S N2 ESED 2 L ThoTz, LLZRL, il MEES 1
TWARIL FICH D EFHEICHERBEE 2 ATRESEDL 2 &, TROIEEI~OMBI&R Enb
BUMSCH oM, &b EZ LWAEORENT DA OB FEIT /) (indigenous scientific and
technical resources) | ZHE5E L, REOH RIS 52 &% [ ZREIFICERT S
IR E DO, £, TR REIMEEOLSICREL, VI NI UT 4 T ER
HONEN), BUREOHELH-T-, 2D, UBREEKL7-%< OETIE, BREKED
DEOFS NN ELEOND Z L7 EREEEMBRTEBRIEL L o7, ZOBER
IZRDRBIZZ DR DEB I EHE > T, 77 07 AV BFEEO 1980 FHR720° kb7 10
)] EEbNDERFRE SN TS (Meller, 1990),

1990 XD, 2L DTT U T AV BFEEITENE TOMREZ S EHXEZ20D T, RFABIL
~fez L v EBloS|E T, B, RE, e, WEANEEEREETE, i AR X R E
EOBERPHRNVTER LN, ZHUC X > TRIEMRERIZEE L=, MEcREEZ Bl L
e Z ETERNICOT RN G ko> TV IER R INEEZ I HI2H b, 1 REMITHK
17 U728 IR (B THIX 2 E-> T e AR v a2 B) ICHREY LTLE Y Lo Rkinz
ABH LT, £ LT, 2000 05 OEIF T — A, IGPLREFEL ORI X > T, 1 REMK
TFORBEHIZLY —BRE -7, ZO#VIRSND B0 1D bk sk, KRG
TRIZBMZ T « A ) =2 3 v O S & W TRIMEE O & 2§l « 0 — B APEE - EIRFEZED)]
E e NTFICHEET L ENBEDEERRFAEMNA V X—Ya VERORELE ST D
(Marin et al, 2015, Crespi et al, 2020, Pietrobelli et al, 2023), #IZ8H/E EV (BX H#H)
SRR, = VIR EOGHRRiAICNZ, VF UL 2 VT 4 ANVI X TN EE
EFELTWBEETONE, NI FEEBREROBEBEENGH L SN TS (Pietrobelli et al,

2023),

C. ®. ®m7 U7 #E

TIOTIW, BT KT UT BT UT, BT YT LRI, SRS B
A ERE L OEABHFEL TS, 22T, BREDOBED D AVRSEN, B, HE 7T VT 7
FEIZOWTE KT 5, BAIL, 60 F180 5 90 U 2 ) EZEAE1E O & FE L AR O o TR
HH VI KREBEENZ DX -8.E T 0 2% a2 MEMMERFEFS T U7 i E—F#k, mE, A&
B, v HAR—1 (NICs: Newly Industrialized Countries) —IZf#5d 5 Z & CRIEHE Dy
EHZ R LT o tz, T OEEBERICHEV, BARTHIF R & B8 HE 2 s 772572,

NS T UTHEENEM 2 E L, BRERSRS Yy v F Ty T ERAREIC L0, SO
FRIZIS 2D T2 DI, Hiflr - PESEMIR DA U HAT 2 WL (B ik WL /7 « absorptive capacity)
T 5720, WFEBREE EBURM X2 EH L EE L -V THEBMIZIT 22 Lt EbhTns
(Hobday, 1995, Kim, 1997, Lee and Lim, 2001), 2%V, 7T iENHIN I ZHEL, &K
KHNCHMOT 7 > REFFD &0 9 BEBER e iR 2 20T 70 235 5 I3 BT O~ D BURF & 4
EDOBIMbHoT-, EZHTWAB,

1990 R, /7 U7 HEO SRR RITE N TS AT L TSR T3EBOR ] DRk
REBZ O, BUFEEIZL D g AMUE TEBCR ) ADWTREMEE LT T T A Y U5k
ECESMEE AT 7 U BaE L&z, WREITIIET U7 BNt s, AMERE %
EHL, v 7 2D NT o 2255, TiGEHRFREZEA LGSR 2w B Lo sZER L, Tl
Lvs BUF) Zhb T omma B LTREONEER LT o7 0FEGE THT T OF
R LMEATS (World Bank, 1993), L L722a2s6. Z o [HidE vs BUF ) O Cid. MK
BROE S DN S AL, BITRE S DI -CHEE E e & Lo RES IIRBUF O AT DWW THEN
BN ENT ORI T,

FHIE,ET VT HEORICER LHE T U7 E TS, AE 2O TRERE LIS

11930 AE 2 AMBEAINTZE VIt H D, Prebisch, 1950.
2 = BEEEIICOWTO T U7 OFEFIE, Lin Su Kim, Alice Amsden, Robert Wade, Mike Hobday &% (8% < O#F
REIZL > THLMNIZSN TS, Z 0k EEICEIT 2 HliHE /) (Technological capability) D2\ Cld kil 3 %,
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Db b, EFRNRREREICERS v, [HEGEODLR ) -7zl & LT, Hilf
DOREED RN & DB NENREETEPSORHANTE RN ENRET LTS, %D
EFRERITOWEE (World Bank, 2019) (Zix THEMFEO D 25T H 372 O3 EAEE
NOWE—EER VEROEEL, QEREFOHERE | QBB HIE 2 H - 2 8irE 505
P 7 e ADARE (f /) R—=2 g ) ~DY 7 N BNVETHD Lz B L 5,
ZOWHREBITOFERUANIT, HEifo X v v F 7 v 7ICiE VA OF 571 (indigenous
scientific and technical resources) D#§%E] 77 (Bell and Pavitt, 1995) & & $12, HIfFodsH
% (windows of opportunity) 75 £LIX DML ENRH B &9 i (Lee and Malerba, 2017
2 E) BREINTWD, BUE, F4A4REXEME S, 2 OBEN (VT 4, =xL
X—, &l L) OBRBIICH 5 Z L0 bREERTORES . BUR~OBLOE £ 0 Ak EEIC
LIRS TWBH,

PLE, & EEOSREPEZEREBEO R T, B A / X—2a VESRE WO BLENGT
ZVH, TT T AV T VT MO R e S RN B RERIEN A B L 72, &
AT & EE] OFENREEINN A 2 =y g UIEENCB W TE > TV 5 Lk 7-, -8
HifiA 7 N—2 a3 O LV O E B IER ORI R vs i EETIEAR <, B EEMICHAE
NOOHHZLIZEK LT, 22T, BEMEEZHMET 52 LT G EE) OoZEOER
B DI ERN A2 EET D 2 & ARk,

2B, 2T ORI AE A MR BN ORRHEICE L DTV D, Ak H
STHENCE » TEOR, B, FEEBENRR2D1-0, 22 THRAR7Z0EHL T TRERTENT
b5, HNOREHAMA 2 X—2a VB OSARREBLET HBRICE, B ¥ — LV TR
Mo a B 2 72> TV D AT R Z B S vz,

3. INFETOHIDLHITER

B EEOB A /) N—2a UBFRICB W T, TED X9 ITEMi A/ _— a3 135
(Innovation (technological) capability) ZHEZE L TV DH] LWV BIWIEH LR T —~
ThHD,RERE A ) =3 VRENEHES IORRTHY 2o )& L4252 LT,
g o, EEICRENICX Yy v F T v 7 TEDLLEBEZLNTHDINLTH D, 0B, &
FEOEMA J N—a vaghm Riid (1) Hifgis s (2) A R FET (indigenous
scientific and technical resources) DOREFENME L Xju, T E TBORIM AT EFE 2 > % 58]
THZEERAFEELTND, EFRIZBWCEES . ¥ v FT7 v 7 OR2 6T, BRI X
AN 22 R R R AR 2 b BB AR R 2 4H 5

Tid e, BAFEOBBICENA / X—2a VEENIPMELEZ OGN IO THA
20?2 BARRIE I W TCE S RT, EERER E~ 7 afRE 72 BN FIRTE - TR E RO
w2, Abramovitz (1986) X T+hxRUEE) ) NEDOMEZRE ST H LB, £ LT, #E
TIOTHEIRERREF A | BHRES) & Bl ). KB ERZEHE T TG L OHIE, ZE L
VR Z2BUN . EROIKFEREHICHE L., £0%, Lall (1992) 1% [§87)) ZEL~10
HOEREFELITHT, BRELVLOETNEET) (Firm level technological capability: FTC)
FEEWR, AEEE, Vo —UICaEL (R 3 ). HL L oiFEE ) (National
Technological Capability: NTC) (%4 > 7 7 ARIEIR & HiikESE~D%% 7] (technological effort)
L L, 2L T, B iom B, EL~ v &L~V OEINRBNAHAEFEHT 52 LTk
S>Thlbahbd & Lz (Lall, 1992),

18 JiliA / X—3 3 > #EJ] (Innovation (technological) capability) Technological capability (F27H0IC &< i
NTWDHAS, 2 Z Tl Bell, 2009 (Z#:-3 &, Innovation capability & Technological capability % [F357E & L CHHFE L
T,
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#£3 KA /=g IO~ RN v 7R

BEBE HEEBE
BHE d=g0) Joszyk JOo+XT JasohT AUH AR Yotr—o
EiE o)ty )MV o)ty )MV FILIVD (&)
g 7 =7y
| HETL TLo—o TAREEE. A DR B EE0)) J—470 ey —
e EUT14H& BET S eboirncy EE. Hi5 — RFTa EXDRih
(#RBRIC U74—2E —EX R 5. mEE D=—R~ —yoyg 4k HE. YT
Q) T4-RE DHAAIL BJO+X DS EE E 3y ES | A4 —&
T4k T, g KiftoRE I HEEHE DB
BIREED
Rroa—l)
oy
| BffToE Hiffry—=R HERDIE; HER O HNIDRE EEMDE Wi 47S
wm OIneEs DIFHR. & T iRk, JOotR mLt. FHL 1. RED ANV —~D
(R&IZ D3RS, D2l )V DFEIEED WA S wE BT,
39 N=H=v J.BEL ZNEIREL 3 Hiftns4 aA—Far—
g gk = A# D BifnS4 U ZRWE rEhf=T
SN wWERA o RWE LMD E VRPN
1 SR
7
| EHm- EARpGT Fsdnlowis] TEIZKD SER@ESI
|OURIW OtxE% TR /R— Jog k- TELID
Bl B FHOEED VR A1 /R—23 HEA. HRA
TR BOf=: w3 > B %K.
IZ&3Q % Btz
htIzS4q
U E

Source: Based on Lall, 1992

VL EDB 2 FI2HSE ZOE(1980s-19908) ik E 28 B FE Lo T2 E BB (RIESE)
DHEFIRFTET oI, HAFEE B GD 7 0 ARNMHIA S -, T HMEIE. B EEoEoE
BIeEE O X o 2iF5ElRE (R&D) MohihE > TnA Tid/e . #F () » oo THd)»
5% (Learning by imitating) | L. HfLOAFEKS] - TG ORMICHEE (Adapt) 35, &
W) T NR—=R x> P=7 1Y 7 (reverseengineering) | OIEEZKRTND Z LA LMNC
L7z, Zaud, @ EER, FTM620R CRERRICS AL, MG LN o8] L, HifL
NEm b, R NEOT, ZREOICALDRT YA L (770 F) #z8ET580)
W72 (incremental) o/ RX—3 g LIk o>TRRAZM ESEARETHS, DFV . & F
ENZBWTIIWIHOBREIZ W TIE THFZERERE ] L0 & EINRI &S, v v TFT7 v 7
ICHEREEZ R LI ERE LD TH D, BlxiX. Hobday, 1995, 2003; Kim, 1997) .

k. BINEEINIFEFICHEME R AR Ly Ml o THER SN TWD Z ERHLMNTR - T
W5 (£3BM), oF 0., Hifffeh &k THiFOZbEZEAH L, FHETL-OICEIND
B, A%, BIXOMEREEOESIE] (Bell and Pavitt, 1995) THY, SEFIFHRAFL
Yty FERMIZFEE L T ZERNF Yy v F T v FICHAELEEZ BN, KT VT #HEOR
DHFEFIN D SN D OFERRBEE AL S 572010, ZEBSEOBESEREIC X DA E,
WA TS~ H 4 (learning from exporting) % BURWIIZIEH T 2 L RKFICHEMRZEIZE D
FEADAL T A TREZEN TV Z ERHLNIZR->TWND,

& EEOEMTRE S OWFFEITZE D%, BUF, B2, K572 EARIITIE U TEIFOBER, (580
T2 O BRI AR A—A ) _X—32 3 v« ¥ 25 L— (Freeman, 1987, Lundvall,
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1992, Nelson, 1993) OMSHEATHIIESNTWS, FICHR EEDA ) N— a3 « VAT AF
JeEE & B | BRE ). AMRoA VT TR R E WO REO AR BT, AT AT
PR IZFHEERE ), Mkt K, MFFEBR R E REDOORBY OFH S WA TVDH LS TVD

(Arocena and Sutz, 2000), Z D7, TNHHEFHEHEEZRIRL, AT LANOT 7 ¥ —[H @i
ez LSBDZENTEDONTONTOIENMTHON TIN5,

4. InhoDERELEIZE T HHFERMA / RA—3

A BB EEOFEEEOEE 0 ITRFETREICE EE 59, BEHT A R_X—Ta L oNEIC Y
AT, £ IR EE) X, ZHEECECEA THY . ZHUIBFEIN A/ X—va o
SOLRBERIII Y M A TIZBWTHR LI ENEF XD, ZORRKICE EEIXSEIERAT—V
WZHDEA DEAETIIH L0, T DEAIZE W THMICEE RV TED L5 ITEHMA
J _X—3 7 H87) (Innovation (technological) capability) ZHEZE L T D2 | Th D,

KR, @ EEOFEIRE ) OB FRRICIXZ OEIE O FERKRE S EET L, X, HiiTEE
o1 EIIST USAFEREL S T3 < iE () 6o [EHEA & % (Learning by
imitating)] L. HALOEFEMRS] - HiHORGICEE (Adapt) 5, &) [V =2 . =
V=7 U 7 (reverseengineering) | DEFEEZR TEMINTWND, ZD7=H, FlEEOBEIR
HH 2w EEICEATAZ S TTE T, R EEORREME AP L, Rl FiEA RS LN, &’
FEOBFEN A ) X—a VEEROM EICEKT S EEX DTV D, £2, LEETIES E
DEEINBROVER (Fl20X, BE ke &) ICHEET HIUNERD DH, Fio, Brikiiv( /
R—=v gD 0] OEERIZE, £, VAT208350, REEOKRBEEE - ETIND
ERIGE LTINS TE T,

B EERSA OESOIRI ZBIR T HA ) RXR—=a b LT, IR DAEEEEMT 72000
724 ) X—3 3 > (Inclusive innovation). K% « BEEREZIEFH LA/ X—va
(Natural resource based/ Agricultural Innovation)7 X O#FFELED ST\ D, THEDT Y
2 oAb, B 4 REEEEMITHEV, & EENC BV THELE 23 8 LW ORI — B 2 2405
MEIRDIE D 1= DI HEEENIC A U TEASN TV DL EFARS S HA SN TWD, FICBEFEDE
¥ A 7T Bl EREE S TR Vg EETTHIETRE AN T & 2 OIS FREEEE DMK
WIEEEbNTWD, BlxiX, TV X NALEHE BIET AT VX137 O 2 VEIRICRHME L 72 B o
YU KRRy 7 25T 5 2 CREEOAY — T v I LD FREEBROSG % 5 2, B LW
WA OREIUCENLTE L 72 D ANMBERKRAEIT O & WO BB RBOREZ L > TWnd, Zhbix
FRSINIZHFHITIEH D0, FHENTEADTZOISE LR DT X HlE, A7 T7FTNREI
W EEEFNSBEIND Z ENRERMICHEZ D Z L2 nh LIz,

B EEOBSEHM A ) RNR— g VIEEIEAS TR SN TWRN o220, 5 F TEOWSE
DL NFEBIFFTRIZ S & DN TW e, I, 2O FEEEN ERRAIC L Al RE 72 T TRl S uix U
HTEY, LB ©T v RZE SN BB 3 T iy, HAEE ) O FLETE A 1 = X A
OfFADETe Z LIZHIFF L7z, Z2ChH, B EERFICHEERERE EE I - AT
F =N X —IIBT LA ) X—a VORERERE, & EEOREE kT E R B
EIENDDHY | T bARITIRNIEEEOBER~DREE 5.2 5D TIE Wt Bz
5D,
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Introduction

What is the relationship between international relations and science, technology and innovation (STI)?
Do militarized conflicts and security alliances cause STI1? Does STI cause conflict and alliances? With a
better understanding of the relationship between international politics and domestic STI, we can devise
better policies for both. This is especially important today, at great power rivalry increases and we enter the
Fourth Industrial Revolution.

Keywords

Politics, power, security, war, threat, alliances, institutions, international organization, identity, norms,

culture, science, technology, innovation, fourth industrial revolution, artificial intelligence

1 International Relations and STI

Science, technology, and innovation (STI) affect nearly every facet of modern political and economic
relations, including a country’s trade profile (Krugman 1986, 1991); financial flows (Strange 1986);
economic growth (Solow 1957; Romer 1986); military might (Waltz 1979); defense technologies (Gilpin
1981); and identity (Wendt 1999, 2003). STI therefore plays an important role in a state’s global standing,
both in terms of its relative economic influence and its absolute strategic power (Cox 1981). That is, from
security to institutions to identity, all major theories of international relations incorporate STI.

If theory does not convince, then history surely does: states that rapidly increase their STI experience a
corresponding increase in prestige and power, as typified by Britain’s rise during the First Industrial
Revolution, the ascent of Germany and the United States during the Second Industrial Revolution, the
Japanese miracle of the 20th century, and China’s current reemergence on the global stage (Mokyr 1990,
1992; Taylor 2016). Conversely, countries that fail to achieve success in STI or maintain their place at its

frontier wither from global influence: history is replete with examples of nations that concurrently declined

1 Assistant Professor, GRIPS
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in STI leadership and international stature, including Ming China, The Dutch Republic, Sweden, Portugal,
and Russia (Kennedy 1987).

Indeed, human history can be understood as a sequence of STI-driven revolutions (White 1966) on the one
hand and war-fighting and alliance-making on the other (Cohen 1996; Tilly 1975), as technologies and
scientific breakthroughs not only shaped imperialist projects (Headrick 1981; Baber 1996; Yang 2011) but
also facilitated and accelerated (Mayer, Carpes, and Knoblich 2014) the explosion of globalization,
statehood, and contemporary cultures in both the Global North (“the haves™) and South (Chandler 1977; T.
Hughes 2004; Iwabuchi 2021).

Today, we are entering the Fourth Industrial Revolution (also sometimes referred to as Society 5.0 in
Japan) driven by innovation in emerging science and technologies at a time of rising great power
competition, the causes and effects of which will again shape the course of human history. Therefore,
academics and policymakers alike are asking questions about and seeking answers to the relationship

between international relations and STI.

2 IR Theory and STI

To begin with, it is important to note that International Relations (IR) scholars have studied in-depth how
international security affects domestic institutions and policies. This includes how war and conflict can:
lead to domestic revolution (Skocpol 1973, 1979), determine democratic or authoritarian political
trajectories (Pollins 1992), foment citizen nationalism (Posen 1993), determine who are citizens and what
are their rights (Tilly 1999), influence design of national tax policies (Scheve and Stasavage 2010, 2012),
affect the degree of social welfare spending (Skocpol 1999), and incentivize the extension of civil rights to
minorities (Dudziak 2011). All of these examples — revolution, government type, nationalism, rights, tax
policy, spending — of how international security affects domestic outcomes, as well as many more (Grieco,
Cheng, and Guzman 2014), are linked directly or indirectly to national science, technology and innovation
performance (Brummer 2022). Thus, each major camp within international relation theory — Realism,
Liberalism and Constructivism — specifically treats STI, albeit for different reasons (Krishna-Hensel 2010).

2.1 Realism

Realist scholars have been primarily concerned with the strategic implications and power-maximizing
effects of STI, where security is a first order state interest in the “self help” anarchic world system. Balance
of power (Morgenthau 1948) and balance of threat (Walt 1987) theories both incorporate ST1 advances into
their understanding of state behavior, where innovations in capabilities necessarily come to bear on changes
in balance, power, and threat. For example, Waltz (1979) observes the profound impact that technology can
have in the transportation of capabilities across distances, where innovations from the carriage wheel to
shipbuilding to railroad technology and beyond radically redefined both the power and reach of military
might. Walt (1987) agrees and argues that these kinds of game-changing discoveries, of which nuclear
power maintains a singular importance, can determine the particular direction of alliance formation, from

balancing to bandwagoning. For Posen (1986), technology is a key driver of military doctrine itself, as it
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shapes and influences the formation of grand strategy. And for Fearon (1997), technological innovation of
offensive and defensive capabilities alters the very logics for engaging in conflict. Jervis (1978) and Van
Evera (1999) have both illuminated how the balance of offensive and defensive weaponry can play critically
into how states calculate their relationships with each other. In his exposition of the “security dilemma”,
Jervis (1978, 186) argues that security-seeking behavior of one state can pose a threat to the security of
other states, who respond in turn. Thus, innovations of offensive and defensive technologies — for example,
missiles and missile defense systems, respectively —occur in relation to each other. Additionally, he argues,
security competition increases as technology reduces the costs associated with offensive operations. In short,
how technology influences military prowess, alliance formation, and the logics of conflict and war are core
to the paradigm. Weiss (2005, 308) sums the Realist position neatly when he notes that rationalists view
“concepts [such] as power, security, and national interests as objective and real, and science and technology

as an external influence on them.”

2.2 Liberalism

Neoliberal scholars also consider technology to be vital to the study of nations but reach starkly different
conclusions as to why and how. Liberalists generally champion the creation and/or influence of international
organizations, conventions, and norms to address global-scale problems and manage crisis-prone interstate
relations, and argue that new STI often serve as principal motives for the development of such international
organizations, conventions, and norms. For example, Krasner (1983) points to how innovation’s capacity to
raise or lower the costs of war can affect the rational attractiveness of partaking in international regimes
(Krasner does not identify himself as a Liberal). Similarly, in promoting international trade networks,
openness, and transparency, technological innovation can result in complex interdependence and the
cultivation of shared futures (Keohane and Nye 1977). Keohane (1984, 101) details how international
regimes serve as “information-providing and transaction cost-reducing entities” that facilitate agreements;
enhance the likelihood of cooperation; create the conditions for multilateral negotiations; legitimate and de-
legitimate different types of state action; facilitate linkages among issues within regimes and between
regimes; and help to enhance the quality of the information that governments receive. In as much as
technology lowers the expenditure burden of these operations, increasing efficiency and effectiveness in
facilitating negotiation and increasing cooperation, it can determine the very relevance and legitimacy of
international institutions. Still other liberal institutionalists emphasize the idea that technological and
economic interconnectivity between states foster a mutual interest in prosperity, and therefore a more
peaceful world (Friedman 1999). And for some, like Ohmae (1990), the diffusion of technology will
eventually create an evenly developed, “borderless world,” completely reshaping the state-system as we
know it. Finally, there is a long-running debate on the relationship between government type, STI, and
interstate behavior. For example, democracies are often said to be more efficient and effective at STI
(Acemoglu and Robinson 2012) and do not war with each other — known as the Democratic Peace Theory
— compared to authoritarian regimes which are inefficient at ST1 and prone to conflict (Doyle 1983), a line
of reasoning that is up for considerable debate today (Lind 2023).
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2.3 Constructivism

In studying the relationship between STI and IR, Constructivists emphasize how developments in science
and technology can affect culture, norms, and social practices, and how these in turn can serve as explanatory
forces in interstate relations (E. Haas 1975; P. Haas 1992; Hopf 1998). For these scholars, STI regularly
follows a course of development prescribed by social, scientific, and physical environments (Wendt 1999),
and is integrated into the “cultural norms” of a community, which structure such factors as threat perceptions
and national security concerns (Katzenstein 1996). Wendt’s writing on the independent effects of material
forces on international relations echoes the perspective of technological determinism (Bimber 1992), a
cornerstone of social constructivism’s treatment of international politics (Wendt 1999) and an underpinning
logic of “why a world state is inevitable” (Wendt 2003). Indeed, technology, such as telecommunications
and the internet, not only transforms society and vice-a-versa, it can also undermine established authority
and traditional power centers altogether (Schwartzman 1989). Importantly, as Katzenstein (2003) shows in
his study of Japanese technology and US-Japan relations, states can maintain a military alliance while also
competing technologically. For all of these leading Constructivists, technology directly affects norms,

culture, and identities, which in turn come to bear on international relations.

Table 1: Summary of IR Treatments of Science, Technology, Innovation

IR Camp | Representative Scholars STI affects. ..

Realism Gilpin; Morgenthau; Walt; Waltz Power & position

Liberalism Axelrod; Keohane; Krasner; Nye International institutions & systems
Constructivism | Haas; Katzenstein; Wendt Culture & norms & identity

2.4 Reversing the Causality of IR and STI

While most traditional scholarship in IR treats STI as an independent variable (i.e., the cause of
international outcomes), several contemporary research programs have emerged that specifically treat the
external environment as a primary explanatory variable to domestic STI.

Doner, Ritchie, and Slater (2005), comparing South Korea, Taiwan, and Singapore on the one hand and
Malaysia, the Philippines, and Thailand on the other, offer a theory of why the former but not the latter
adopted ‘developmental state’ models. They argue that a central variable driving shifts in technological
upgrading in these countries is vulnerability derived from insecurity surrounding resource scarcity and
strategic important dependency: threats of an international ilk. Mark Taylor (2012, 2016), following in
Doner’s (2005, 2009) footsteps, develops a theory called “creative insecurity” that describes ‘the positive
difference between threats of economic or military competition from abroad and the dangers of political -
economic rivalries at home’; in other words, the perception that foreign-born threats outweigh domestic
ones. Under such conditions, support will be high for Schumpeter’s ([1942] 1976, 83) gale of creative
destruction. Taylor tests his theory qualitatively on the four cases of Taiwan, Israel, Ireland, and Mexico.

Likewise, IR scholars have also examined the relationship between national security alliances and STI,
especially how the signaling dimension of alliances can influence domestic economic outcomes and

institutional development. For example, Biglaiser and DeRouen (2007) argue that the stationing of U.S.
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military resources in a country is associated with increased FDI inflows due to increased investor confidence
that such perceived political alignment brings. Li and Vashchilko (2010) argue that security alliances
between countries are associated with increased bilateral trade, an important input to STI, as government
and industry from each state feel increased trust in each other’s political relations and thus are more willing
to bear the risk associated with cross-border business. In a cross-country study of 89 countries spanning
over 30 years, Schmid, Brummer, and Taylor (2017) find a positive, significant correlation between
innovation and an array of alliance proxies, including joint military exercises, high-level state visits, and
the presence of alliance pacts with the United States. And Callado-Munoz et al. (2022) find that the NATO
alliance increases domestic STI in member countries through preferential high-technology arms transfers

3 Expose on Nuclear Science and Technology

A brief expose on nuclear technology intended to shed light on how the different International Relations
camps treat a specific S&T and its innovation is provided in this sub-section. After the U.S. detonated the
first atomic weapon during the final stages of WWII, the power of such STI became a central concern to
scholars of IR (e.g., Brodie and Dunn 1946; Snyder 1965; Betts 1987). With the introduction of these
weapons, especially, the global community also became concerned about nuclear technology in general
(Nye 1987; R. Smith 1987). The concern is that while many applications are used for peaceful purposes
(e.g., electricity generation, agricultural applications, industrial applications, medical applications, among
others), it is difficult to prove that a country is not also using nuclear infrastructure toward nefarious ends,
such as building a bomb (Sagan 1997; Kroenig 2009). Surveying the different camps within IR, we see that
scholars have quite divergent perspectives when considering the relationship between nuclear science,
technology and innovation on the one hand and the international system on the other.

3.1 Realism and Nuclear Science & Technology

Realists view states as primarily motived by a central goal: power. As Von Clausewitz (1976) writes,
“The worst of all conditions in which a belligerent can find himself is to be utterly defenseless” (77). As
such, realists expect that states will pursue nuclear weapons, especially when their adversaries pursue them
or already possess them. Deterrence theory was developed to explain why states seek nuclear weapons and
how such weapons influence a state’s foreign policy (Schelling 1966). This theory line argues that
opponents must be dissuaded from taking an action through the explicit use of threats of retaliation (Snyder
and Diesing 1977). Modern deterrence theory largely argues that symmetrical nuclear arsenals and similar
levels of capability reduce the likelihood of conflict (Bueno de Mesquita and Riker 1982; Kugler 1984;
Asal and Beardsley 2007; Gartzke and Jo 2009; Rauchhaus 2009; Kroenig 2013). The Cold War provides
an illustrative example of deterrence theory at work. The primary reason the Cold War remained “cold” (in
other words, no nuclear weapons were detonated) was because of what became known as Mutually Assured
Destruction (MAD), which served as a steep deterrent to both the U.S. and the Soviet Union in terms of
engaging in direct conflict with each other (Betts 1987; Jervis 1978). The costs of retaliation were so

sufficiently high that neither state was willing to incur them (Powell 1990). Supporters of deterrence theory
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also highlight the observation that since nuclear weapons were introduced into the international system,
there has only been one war between two states that both possessed such weapons: India and Pakistan in
the 1999 Kargil War (Geller 2005). Some realists extend deterrence theory logic beyond this point and
suggest that the spread of nuclear technology and even “controlled” nuclear weapons proliferation can help
make the world a safer place, at least theoretically. Waltz (1981) writes, “Nuclear weapons have been the
second force working for peace in the post-war world. They make the cost of war seem frighteningly high
and thus discourage states from starting any wars that might lead to the use of such weapons” (3). Others
argue from a military organization theory perspective that nuclear weapons are unlikely to ensure peace due
to the inflexible, rigid nature of military organizations (Sagan 1994) and that faith in the value of nuclear
weapons to ensure peace is critically flawed (Doyle 2013). A common thread running through all realist
thought suggests that states who do not seek nuclear weapons will lose out in a nuclear international system.
Thus, the incentive structure suggests that all states should be weaponizing or enhancing existing arsenals
out of fear that their opponent is also doing the same. One alternative approach that “non-weapon” states
may take is to ally with a major power that maintains a nuclear arsenal in order to ensure their own
protection and survival (Horowitz 2010). This alternative approach to security can generate new alliance
structures in the international system from balancing to bandwagoning (Waltz 1964; Walt 1985).

3.2 Liberalism and Nuclear Science & Technology

Liberal Internationalists believe that states can have diverse preferences (Axelrod 1980; Keohane 1988;
J. Goldstein and Keohane 1993). Some states may seek absolute power while other states are considerably
more “altruistic” peace-makers in the international system (Moravcsik 1997). As such, what we see today
in the current international nuclear safeguards regime is largely a product of liberal internationalist thought
(Ikenberry 2009). The Nuclear Nonproliferation Treaty (NPT) states that “nothing in this treaty shall be
interpreted as affecting the inalienable right of all the Parties to the Treaty to develop research, production
and use of nuclear energy for peaceful purposes” (Article IV, Paragraph 1 NPT). Therefore, it is a violation
of international law to deny a state the right to pursue peaceful nuclear technology, even though it is
exceptionally difficult to prove that this technology is indeed being used in a peaceful manner. To ensure
that the non-weapon states are only pursuing peaceful applications and not weaponizing, the International
Atomic Energy Agency (IAEA) serves under the auspices of the UN to verify nuclear activities across the
globe (Deese and Nye 1981; R. Smith 1987). The IAEA sends teams of inspectors to nuclear facilities all
over the world to ensure that all nuclear material is accounted for and not being diverted to clandestine
weapons facilities, in order to produce a “security community” through the cooperation of sovereign states
(Adler and Barnett 1998). As Keohane and Martin (1995) write, “institutions (such as the IAEA in this
scenario) can provide information, reduce transaction costs, make commitments more credible, establish
focal points for coordination, and in general facilitate the operation of reciprocity” (42). Beyond cooperation
in safeguards commitments, there are several recent examples of states giving up nuclear weapons as a
result of international pressure and domestic pressure (e.g., Libya in 2003, South Africa in 1989). Liberalists
pivot away from realists to consider how a state’s domestic conditions and political coalitions influence

nuclear proliferation or restraint, rather than almost exclusively considering external forces (Solingen 1994,
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2007). Liberalists view civil technology sharing, the emergence of international cooperative bodies (such
as the IAEA), and the relinquishing of nuclear weapons as proof positive of how technology gives rise to
networked and shared futures between state as well as the significance of international organizations in
managing these dynamics, including regulating / limiting their proliferation.

3.3 Constructivism and Nuclear Science & Technology

Constructivists take a step back and consider from a broader perspective how states form identities and
how these identities shape their preferences (Adler 1997). For these scholars, “anarchy is what states makes
of it,” (Wendt 1992) and nuclear weapons are no different: nuclear technology is given meaning in the
context of constructed norms and culture surrounding its existence. In constructivist terms, the continued
criticality of nuclear weapons and state-led dominance in the nuclear arena constitute social facts. These
weapons demonstrate state adherence to their constructed social purpose, that is, maintaining prestige (i.e.
identity) and dominance (i.e. interests) (van Wyk et al. 2007). Constructivists examine a number of
dimensions to explain where a state’s identity is formed. Domestic politics, international norms,
international organizations, world order, historical experience, and a host of other factors can explain a
state’s identity and thus its behavior in nuclear science and technology (Barnett and Levy 1991; Buzan
1987). Constructivists working on the problem of nuclear proliferation largely seek to answer a central
question: given that we observe patterns of behavior in proliferation or nonproliferation, ‘to what extent is
that caused by factors such as the international social environment?’ (Rublee 2009). Rublee (2009)
continues by explaining that in order to answer this central question, scholars must consider how beliefs are
formed in the first place and how they transform over time, and how the technology of nuclear physics
affects these believe systems. As an example of how beliefs and norms are formed by the advent of nuclear
weapons, Tannenwald (1999) explores the concept of the “nuclear taboo,” and argues how no such socially
constructed belief existed before the U.S. dropped two nuclear bombs on Japan, thus enabling such an event
to take place with support of public opinion. After the war, however, and as demonstrated by the non-use
of nuclear weapons in the Korean War, a nuclear taboo took hold, constraining their deployment in conflict
and war. In speaking to the realist line that nuclear increases stability, Hayes (2015) argues that it is how
the public understands the significance of nuclear weapons that matters, not the brute nature of the weapons
themselves. In other words, if nations are to accept disarmament, they must first address public perceptions
that have grown around anxieties and habits as they relate to the technology. For constructivists, nuclear
technology has shaped foreign policy and international diplomacy through its effect on belief systems and
cultural norms.

3.4 Room for Research in IR and Nuclear (and STT)

As a final observation on this topic, the previous subsections have focused primarily on how nuclear
has affected international relations; not on how international relations has affected nuclear. This is
because the majority of academic literature treats the relationship in this manner. However, as many

policymakers know well from practice, international relations clearly affects domestic nuclear (and STI)
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programs. Liberalism is perhaps the most developed of the IR camps in this regard in that the scholarship
treats the relationship as endogenous: nuclear technology affects the formation of international
institutions, and international institutions affect nuclear technology. But the Realism and Constructivism
literatures are less developed in this regard (for exceptions, see: Taylor 2012, 2016; Schmid et al. 2017,
Brummer 2022; Brummer and Mita 2023). In this sense, there is room for debate and further study on
how Realist and Constructivist theories can explain domestic nuclear programs (and STI more broadly).
This is very important in the contemporary period, as we entered an era of new “promote and protect”
industrial and trade regimes focused on high technologies such as chips and semiconductors. The US,
Japan, and EU have all recently (as of March 2023) introduced such new strategic economic statecraft,
and China is doing the same. There is significant research potential in describing and explaining these
new developments in the international politics of STI.

4 US-China Rivalry and the Fourth Industrial Revolution

The theory, empirics, and expose on nuclear technology introduced in previous sections are currently be
considered and reconsidered in the contemporary context of international relations and STI. This is taking
place amidst structural changes at both the international system and STI levels, exemplified by strategic
competition and great power rivalry between the US and China and the advent of a host of new science and
technologies at the cusp of the Fourth Industrial Revolution (Schwab 2016). That is, most IR scholarship
has focused on the STI inherent in the first, second, and third industrial revolutions; yet we are now entering
the fourth.

How will the science, technologies and innovations associated with artificial intelligence, cyber-physical
systems, the internet-of-things (1oT), 3D printing, biotechnology, big data, renewable energy storage and
next-gen batteries affect international relations? And how will international relations, including alliances,
threats, conflict and war affect the ST1 of the Fourth Industrial Revolution (or, Society 5.0 in Japan)?\

4.1 Artificial Intelligence, US-China Rivalry, and Policy Implications

Covering the breadth of all Fourth Industrial Revolution technologies in this Core Contents is not possible.
Therefore, | focus on arguably the single most important one: Al. Likewise, directly covering all countries
is not possible: therefore, I focus on arguably the most consequential for international relations: China and
the United States. With this being said, the same types of questions and implication presented below can
(and should) be extended to many other cutting-edge technologies and country comparisons.

International relations scholars have begun to debate AI’s potential effect on military capabilities and
power (Horowitz 2018; Jensen et al. 2020). This scholarship has tended to focus on applications (Johnson
2019), strategy (Ayoub and Payne 2016; Payne 2018), and ethics (Maas 2019a, 2019b; Morgan et al. 2020),
as well as whether or not there is or will be an “Al arms race” (Roper 2020; Scharre 2021) or an “Al-
Revolution in Military Affairs” (Raska 2021; Schmid 2022).

Answers to these questions will inform key policy and theoretical debates. First, which countries are able
to rise to the top of the Al food chain has profound implications for the international state system. For
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example, if China can innovate in Al and avoid the “middle income trap,” it can rise to superpower status.
Assuming continued political stability, China’s ascent into the high-income category would make it by far
the world’s richest country. This has profound implications for the future of US-China relations and the
balance of power (Beckley 2018; Brooks and Wohlforth 2016; 2015), and the character of international
order (Rolland 2020; Mazarr, Heath, and Cevallos 2018; Foot and Walter 2010).

Second, if China can succeed at Al and innovation in the Fourth Industrial Revolution more broadly, it
will challenge a prominent literature about domestic institutions and economic growth. Scholars argue that
authoritarian regimes’ “extractive” institutions inhibit innovation (Kroenig 2020; Acemoglu and Robinson
2012). Yet China’s rise in Al may undercut this argument and support research in the authoritarian politics
literature that points out the tremendous heterogeneity of such regimes, in both institutions and economic
outcomes (Frantz 2018). Evidence that some types of authoritarian regimes can produce more rapid
technological and economic growth would necessitate a full reexamination of a large IR literature that posits
a “democratic difference” across a number of issues in both security and political economy (Brummer and
Lind 2023 forthcoming; Lind 2024 forthcoming).

Third, as rivalry between the US and China increases, both countries have adopted more competitive
policies, to the extent that many observers have proclaimed the dawn of a New Cold War (Charap and
Shapiro 2015; Zhao 2019). Part of this includes a trend toward economic decoupling, in which increasing
threat perception is leading countries to prioritize the security rather than economic efficiency of supply
chains (Johnson and Gramer 2020; Wyne 2020; Bateman 2022). Yet the US and China are not only the
world leaders in Al, they also are each other’s closest collaborators in Al research (Brummer and Lind
2023). This suggests that such a potential decoupling would significantly reshape the global networks of
knowledge and technical cooperation that underpins the Fourth Industrial Revolution (Tang el al. 2021).

5 Conclusion

No country will be spared the shifting sands of power and technology in the 21st century. Scholars and
policymakers alike are now racing for answers for how best to understand and manage the relationship
between international relations and STI in the New Cold War and Fourth Industrial Revolution. The
implications of “getting it right” are profound: those countries who do will become powerful, and those that
do not will fade away. How can countries design institutional and policy mixes to best compete and
cooperate in this new world of STI and great power rivalry? This is one of the most consequential questions

facing scholars and policymakers today.
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Rzl 7= MEE#O T, BEEMAZOEBER Yy Y —2 (FMSTAN & INGSA) DB
REMKREFELCELK - ma—U—F 0 FOANEKE - BHAETER O 4 F 233 [E
LT, BN DBOR LA v —Ofim & b 7210 T | EBEENFERT 202k L
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O EEZBA-fok - SESFHLGH (Bl aaF0F vy 7 dok, #E, i, ks,
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O AMOER L 5EE OERRE), KREFIEBH iR D ek & 1EE,
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[E 0o 7SO EREE OS5 &7 a7k, SN T R LRSS O, D
TIAF 2= Ot L, REEBOLRE T 7T A 88 G X2l T0D, 20D
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H#{tﬂlh\ﬂ
4-1. REREEBZRIMA / R— 32 (ST BEREHZRMINER

Z ZTlX. OECD mE#pfE & LT 2 FmICRER LR OB FH A 2 X—v 2 VEERICK
TR E 5 2 T D [OECD BN A / _—v a7 v hvy 7] @ 2023 4Ei (Outlook
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EHExRE UL THEA &EOEBER RIS 2895 (&% projection, (FE3FH7) EU Tik
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E LW mER Eﬂmx_ I LTBOREB D% < 2535 LTV A 0N, BFZEH Y o g 1At
BT E 72D e B 2 72 L Tunve |
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N2 1 A BEU BHEA S ESHORETET, [V 7 MU =B L U0N— R T — L L TORES:
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Bt sz o — RiZ, OB E MM L > T, RENDICKD 22058 EN 5,
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1. BEREMHAROEOIDH L LRE

HFUEROWMED F T, BHEHINLEZ O HIEE LT, LTS, Zr—Ub %7207
VEVRIER, AL, N FT 7 7 a P —5HBENO T NT A AT )T ARKRED IR
b, Bl & BaR - AR EZEET DM OERE(LEZ Y EiF 5, Ziunix, 2024 44 A
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T-1. HEEMAXROERICITO—NIL - HHORDTLEURIEK

2023 A > FREFE L= G20 T, BRI S & BHFAEIINZZ O FRIKIZ DWW T LT O 3L
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i, fa—y Bt — AZ =X EEE, BEVAT AL, FHBE, MRS,
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I oTWD, [EHEHRE “Global Sustainable Development Report 20237 (UN 2023)., 7' &
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Frge i 7= B2 o iA ) (B A4 3(2022)), INGSA (2 X 5558 - SUBREIC Xk HHRED 2=
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BERERNE L ST AMEZEVERNO BRMRT 2 Z ENEREIC/RD, DREOELR LT
MECZESTHLEETHD, ¢

4 YRS CIIAFTERRBR 2 AT D AM % ST BURSPRMEHINA L OBUIG TR L TH 5 H 720, T UV 7 XAOHEEED
FEERVMBA TS, ZZTiE AAAS Ol %2207 5, TAAAS RPEHIRBUR 7 = v — v 7)) 13, RIEEofilis (£
<L) ZEAI1F, 1E GRERZESRAY v 7, mEFEBEITE) . "lE, ITEEE (H%AS° NSF, =X /L¥—4
) ICIRE L. STI BUESY R 7 n v 22 EHAEREE L DT, ZTAIVAO=— 4 & < FEEIIC G &V, F
MM 800 AFRBEZERM L, & THIT U3 BITEUZFEY | U3 IIFFZEIZIR Y | 0 ITaE Ethox v U 7icite, bkt
WEEZ S B, N, T UEMHETLME L LTI TRERH RN T L7, EEEE RS, B%7 0
T IR EL DOAMEEHL TS, DRETHLRARFLELY T2 —Y vy TE2EATHILERD D,
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8. MZERMNZDAMADBEREICHITT
8-1. RN R OO 5 2025 FT 15 F

ZOM, NEIZaa XU T Iy s, vy T s vy A TG KR EBEEOML S, B2k
R KERZ W] & WD D1 E DS MR FICRHIF L C&E 7z, T AEBE X T, BHFALD
Pkl & FEE T IEO AR ERG 21T 9 729012, 2025 FICRH-AHMAA L OBIEDO K AED &
J— R L T&EKAAAS & ETNHA1T. 2025 4% BiliZ 8 LWER OB/ A D B AZ,
FiER E1eon T, RO LR BIRE - ik 2 B XA SO & EBRN R S#E AR L
T\W5% (Montgomery « Wiggins 2024), B2 fioM A D4 B ) 7e vlRENE & AMAE, H#r L kS
2N, HRAICEIRE - Mk ER L. Z2EORREN SR T 52 81X, AT —7FL
F—floala=l—var, FEOEKREHBMIZE > THHMO TEETH D,

8-2. mIEDEE

HHRUERR D E CDH LT 59T, B oM&Iz 7y a— v - o 20E %12
JRIN Y D085, 202349 HD G20 gV >~ R TlE, TR 2 Y — L & L it ey 7Rt
FPHEA N =ALEARET D) & L2 G20 §iERF#ER 7 vy RT—7 v ([F4FE 8 ABE) @
B SCERHESCGEE L TEIRESNZZ EICERBTRETH A9, 7o, 2023 4 10 AIZHRAD
TRRMESNT- STS 7 4 — 7 MERKRZITB W T, EHNERIEAE T IRELHeT fL ¥ —
M2 & D7 v — VIR O RPN C, BHRHI 28 U7 EREH A B, A =
A e F 4 Tawi— WO DORFE) BARAIKR] L7,

Z LT, 2023412 A~ RY— RCTRME SN T 1 RBINE2AA S5 20012,
BHLEAANAE D & 0 IF DTGt 0 h £ > Cnvd, EU . O TERINEHES 2 HAE
I OEERREAHRET D Z &, Q5 BOED FIZOWTiEmT 52 L. ORIV EREGRE
W2k B%Eh. HEANE. BMoBA2#EREE L, EU BN ~ORFEA A Off) & 250F 2 RtE+ 5 =
& OB R BRE ORI RS INEK E &, BEETFO a2 2/l L %
HOICRISEEZBME Lz, ZO/E., [DErah b L-tRcEsiT 5 39 —a v RO
ZHEL, ARERIRD A—7 > TH O 2N HHEIZS U THENTH D WV o E&RIZESW
T, Y7 MRU—BILUN—RRU—L L TORENALZOFHAZ KT HLER’H D Lo
TREGDI2HANLRIEBORENAHEINT (3% 32K o<, ZhE TH%
IIANAZD Y 7 R T =L LTHEESIT BTV, ~N— RNT — « E O TFEB O % 5871
L7 Z EIHsADRE s b W2 X9,

2024 £ 1 A, Royal Society & AAAS iZ Science Diplomacy & DFan(Z T, 2025 HIZR 58
WHZDT V=L T —7 BEETDH L ERE L, TOEDIC, 5% 1FEIChl-o T, £kt
BRI EEC 31T A BRI AR DEENCHWT, A — 7 CAFEN RS2 FEiET 5 &
LCTW5, [RIKFIZ, Science Diplomacy 562 31F 2 Rt 5~ D% Fa L IEOMNT Hiv, B &R
R O Tl < Z2EERBRE OB R A2 KD TV 5, AAAS ® SCIENCE & DIPLOMACY &%
DR ZHAMNTH S 15 BRI S0 2024 4 10 A IZFHT S 7=,

8-3. F&
Bkl SO CREZRMIIONT, MUTFICHIR L CTAREZ#D 5,

S

&

1. STI BUR & PEEEUR & [HFELZ2REER ENARBORNEE T AR 202 b o
R OGN EEIZ > TND, ZDOFTO, MHEDA T 7 VT 4 LifEEF =
VT 4 Ok L 3 % (UN 2020)

2. BHEENTRE) & BV EEINAA R IZ BT B BAAIREE - [ERRRREE Ol b Dk L i & [
HEEOBE | HRBERERIR O - DD 7 a— VR L EMBHRE VWS XTIk
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T I DNRTUANEEIIR ST D, T TV T TR, TV AXFU T LV
JERMETH D,

3. BHEMAAZIZBWT, Fe—r, U=V a g, g, g—r S R
RIS DR E T OB E R S D4 A4 T v 7V RENE2 L OVERH 5, G20
T a—r L e BT 2OH LN L —F—DBRIN~D LI EDE L,

4. FBFERALZOMROEROT-DIZ, VT v 71, bTv 720 bT w7 1.5 DEKER
7 a—F OMAEDENEREIZR D,

5. BN OBURITE % B < AM OB Rk,

6. FIFEMAZOBERR & EITIC EBPM 28 AT 5, TO1EDIC, ATV VxR
BEREDIR L, U X 73l - B » a3 2= —3 g VEEREO LN, TR
RORF] &7 —~< I Z[EHEIL R Z BT 5,

9. 3%
9-1. (BE 1) RFRMNZ L HERMNBROELHEBDRE

BHEE AN DFERHNC K E e ENL, BHEEIROERE 2 E#h 2 T 52 L Th b,
o < TIABEBLAL, TARRENE . I REORM S iRm0 B k2 EOEBSMEH 3 H 0 | TEEE
TRAES L RO RBEOEE R A IR L TE - CEH 2021), TOFHNAOHF T 19 i RIC
RA Y RHEER A T8 L CEESEERRES (TAA) SR Sz, B2 o b 5 —oo0mid,
BN DT - B & AR - BUE - RF OEBES & OMBEA~OXIETH D, [EEEE
BN U T < ORMAHANIC BT 2 EERAE AN E LR S C& 7z, 22Tk, ISC 7
Iy = SRR L (Gluckman 2022) BEUXS %2 L2, 20 AW O LBEE T
WD 4 SO T TEOEEE DD (HH 2021, AAK 2021),

o 1] (1900 4E~1945 4F) : [FAGH G DO

o 281 (1950 4E~1990 4F) : [HIPH I ER & B LB H] B AR O DB

o 3 (1990 4F~2015 1) : [EFEEREFEHBFOWILE 7 — U B— 3 »ORHR)

o E 4 (2015 F~BIME) : [HIERBUBERLE & BBEAOBE S & Sy Wr D BEL)

ZD 4 OORAT, BAEAAMICEE L TR SR D HREZLUTITRT,

(1) E1H (1900 F£~1945 &) : HRMHF DR

O 19 AR, BISER, FARRINE e EOEBHER I OHEDT-DIZ, A YR EE
L CHEE PSS (TAA) 23382 L7z,

@ H1WHRKESKET L2 19194, TAA IR T A XV RET AV IORET T
S—NFELC, BB NE Lz, ~UbY o R H] T T, Y0NE RA Y S [E]
ORI a=F 4 —FHRLEN, TA v aZ A0 bOEE T T, 1931 FFIC R A
VEEDOIMAZRD, EEFESSHE (ICSU) & L THERM S 2018 £ £ TR 2 &
12725,

@ 1 WEH 2 IR KROEMBN T, EEEBIEEO—ER T, MiHAEEREEZESN
FIEL, AN T YV Fa—RA, TA T aZ A NS0 CEE” O - B3
R o T D EBSA AN C X 7o, P EDN FEREEZH O, B ARORBRT %A
WBLUENHER S B ZORBEDAF v 7L LTEIWTVWD, ZOREEITHEDE
# - UNESCO IZEN S DT, UNTIURBFALOMBFI LN R 5,

@ GO O UC, #AE, ARXEHE O N E N TEE S OO 72 DI E BB R
HAbED Sz, B2 RMRKRET D 1940 FEFDA XV ZADTH— R+ 2 v g U3hH
HTHD, INEREIC, T AU D EAXY AMOBEERLHANG 23580 S, RS
L— & —7e EOBFENINE S,
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55251 (1950 F£~1990 £F) : IR A & L L ERRH EARG OBEDRK ]

B2 WHER KL OB LW HEREL O T T, R, FHEOREHIN N EFEICRE
W7 B h 5.2 5 2 LD T & D5 NEEATFOERE~OXHL & L C, 876 i e O]
TR 1A o0 [FE RS ERAEAE S & S 7z (ERSR OB, TAEA), 7=, KEOE
FEBLE LT, FFh, B0y r7uy = boEBEOZERH I ED STz,
SeHEE N U — R LT, EEERFZEW S DRHI O FE T, A AL & RFA~DBEFAZ T AN
RN 0 | B, EEBGA TS [V 7 MU — ] L LTHEESIND L HIT2
-7,

BHEEIR O FE B TR EI A, Mk POt 2 L, 2 [EM - ZEMOBRZ FFRny

WCHERF T D R L 7S d K 9127 o7z, BRMEFZAF5EFT (CERN, A2 A R), FK

B e sesk (SESAMI, S/V4 V) IR fch s, ZNbiEEo 7L —r—&

LT, FEBIFZT Tl < B 4ER, FEBUMERE (NGO) DNEEREEZ R 23X

2725, ThT w7 2] AXREVDILD,

NGO OiEEhN, EEREIEIC R X 7285 RIE LIl 2 kIR L TEL,

o 2 IR KK TOFMRBAR LHH~DIENS, TokL, TA v aZA05
MEBLT XTI Ty v DRI, ARG, RGeS0 ED
HamIC KX e B e 5.2 72,

o [EFEHERMFRAE N EE CRROE S (1957 4£), ICSU O 3T, & [E OMF IR 2 7
77 U CHIERBLAIRFFE 3 St S v, BIRBESH (1959 4F) ZEDRRNLIZD7e RN o7, &5
(2. HIERIEREA LA ZE DO RS BAL & ERRAOIEDN 0 25, 7 4 T EFEO B, IPCC DL
(1988 %), UA - # I v b (1992 4), [UEEENHAA SR OFIEIZ DR 72,
Fio, AV UEMEA = X LAOEBREEIE,. Ta s T AR OE Y A—1
BEEFICE -T2, 20 2 21F B E L OERES EREUR 2 85 L7236 Th 5,

58 3 H# (1990 £ ~2015 &) - TER@RFHREFOHILE T O—N) E—2 3 VORK]

WP T L (1989 ) | K E OB FEANBER O B EREGEE - EF b5 |
R HIMAE O FEL « EEHR HOMIKICRE S 7 F LT

ZIUTPES T, BRI R b R DEBFIER 11Z < o 2 T, RGBSRk, F1Y
WPECRGE, N LD 72D OEBEEE /2 & SRR FEIRIZIAN > TV,

SRR 7aFIE, 1980 AR, AoKRIO BEVEL, 8RO 8 I BEE NS HANERIZIRA Y . B
KBFHANT ) EDOBOEIZ R > 7o, ZOWFET, KENS TA T 7 HAlio A AR 125
D] I ARNY— T 7 vRAER] THAROEEHMNBOR) FITE L T, KAIOFERIZ I
DL LWHHIDRH Y | B KB CHEMESED# 0 IR LIThiI, £O%O B ARORFH
WIBOR OFEMERFZEY 7 b, EFEEEES AT LD RE L, BORIFZEOLA STT Bk 4
R DFRHUT K& 750 % 5. 2 7= (Turekian + Gluckman * Kishi + Grimes 2018),

HE OFRFHINBOR T, BUFE &b 0 BR, (EEiEORIE () =g ) R
HHIND L2720, OECD HEEMICH Z 5 LT —vEAIGEmSND LI
2%, MY 58S, BHPEEINSIICNZ T, 2B P OEMELSINT 5 L 5127k
D, ZREREMAMOEBERNEEIZR 272,
EERFEHPBIEOT TS, ERFHAT—Yar ba—~vr-7ur 7407 AT
VA, HEKBIH T — 4 a2 b RFEHEER S ZEMOMEHE S e 2 7 bR
HEDHNT,

H AL, B2 o Bk 7 e 72 2 & LT, 2008 4ELL3K, JST (+AMED) & JICA
DR 77T 47 DOTF, BAREREEOESLEIC X D HERBSER B IS ZE B 56 [
BRi | e v 27 PAEEEBLTCWDS (ISATREPS | Y n1 7/ F A,
https://www.jst.go.jp/global/about/about.html) ,

%48 (2015 E~IRH)  [HERMNAROERMLENY : hIKRIERE & B
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B & TE DR
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BHEEIREOR O BRI, BEFEIMEOEE NS, Fgalfett, LYV A U=z /lE—
A7 (N2 DOAEFEDE), EFZEREICRESIENY ZEEL TS, Zhick b
ST, BFEHEMANRDFE, M b RE Rz ZRksnTnb, FlziE, OECD i I#
FEANECEMIZE DT —~ & LT, AL, STIBUR 022 E k., FEILal, S v a v
B, AMOFx U TRA, HifiA N 272 E&2EY EF 05,

Z OR, BRI O T L —Y —3 ) BCRIEERICIN 2, & EENZIAR Y 28k LT
W5, [ERREGS - B - BeRE - RUEEE), BRREBCRIZIH VT, Bt o B AR
HREZHEIN U7z, Edo SDGs Rikix, S E OB FHEIRI A DOEY $AAI K E 72 A X
7 hNehxl-, BARTIE, KRHARESR, @ERBEESE 2%, BErbhs, Bastdr
HZZ DI HED H AL, 2015 FIHNE K E R FHANEER] & BHr B A S HEE 3 2 ek i
S, BN AL DEREY— 7 VD FEER R — (T o T,

B - #RF - BREE - ETEOS = — X - BEICKHE T 272010, B EEIR S DA
VE—T7 xz—A (BEEE) OMEN FETHHR LV THEHEIND LI,
FKEBIFLT 77 X —7C, BEmBE ORI, ik, TEHEEOEHEIED b,
OECD 1% TBURER D= ORZMIE ] (2015 4F), [BRARFE MBS ] (2018 4F)
HEREEIE OV AT A EFIEIZOWTHEELZ £ Lo, bBREO B AR E TR
RS OB A E O (2013 4F),

Z OFH . BB S B OMBROERR R v N U — 7 BNEN Y | BUNRFRBEEER v b U
— 7 (INGSA.2014) . A& KEREHINEMER S~ 7 —2 (FMSTAN, 2015) 23%
£ L7z, INGSA T .2 FBIZHRESEBMEL ((A—2 T2 F(2014), 7V = v =/1(2016)
AR (2018), B RUA—/L (2021). AT & - X HY (2024 F&E)). BIEV AT A
DV B 2—, FIEORT, ANMOERE K, EERFEF OIEE e SERRMICEEL TV 5,
2018 A2, ICSU (ERER =ik, 1931 4F) & ISSC (EEtER s, 1952 )
BNEGEL. EEFFE#% (International Science Council : ISC) 23%& 2 L7-, ISC 1%,
BHAHFGE D HA L Ofetse. SRR KIG T D HARENF L AES R0 By B o
e, BFHEROBE ORI OS2 B & LT 5, D8O/ b e A T & 721
BEORERICBWTRERBEI E WL 5, ISCIE, HELHH LT, Za— UL B8
BEY AT LO5LEED TN D,

(BF2) THERWNARDHYAICET 2BHERMRE - HEE] (2015 F
5A 8 8. siFEAE) (4754 2015)

ZOWEFEIZIESN T, ORETHIO TRFEHANRER S E DSAEE R E SN D Th 503,
ZTORNFIL, BETH, BERERALZOBRE2EZ DI04 72> TORBICETL O TU FICIRE DR
A v hEIIFET A,

JO—NILEB~NDRE ENREEDER

S 1 TRl A ) R—=va VEABU T v — VR Ok 2 338 L, 2
LWEBEBREOEBRZ 130D | L ONZEE LT D (B R % BASNZ O
Hridih & U CHREICAZE ST D),

&5 2:[EEAEE TRERIICEZEIZ 2 0 (A E RS 2 F 6 Lo W0 IR 5 3VE )
VDR RFET DA 2R D,

5 3 FESNIEHEL b &2, BIEAARILEZ O NRZT V= o Z e fiior L, BRI
Btz 2845,
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NRXEEEEDE /- b F—HECHEESF & DR DB ERRIE

o B 4 AR EEEEN SN M E L OEIE 22 3L RIFIERE S A HEE T D,

o 5 5: AARMEEOMNEMAZSEET DL L HIZ, HESEDOA /) N—a  AMERK
RBEEEITA ) _N—= 3 VBT D BORSLR R M L2 BMmAIC SR T 5,

o S 6 HERKRERERSE BB AN /) (SATREPS) <055 =[F & d##E L T ODA
IG5 =AW 2@ U BE - & BE L o ik, 4/ N—a v aEEL
T HTBLER> ODA 2236 E M) ORI ILF 7' = 7 Fh Bz 5,

o IRE T AMEREN (TERRERR L) 2kl WitRO*x v bV —7H5E %L
D5,

o fE5 8: PIEEINAM & RFZZH &8 U712 SR ENSIE %,

NRBERDIE - EMICE T LEFHNEDFHRIE

o 12T 9 B RERAEAINERN 2 BATRICERET S,

o 1RF 10 : PAMRITAE - BERE - SRRERBRE - PEER & OEHE A TRIET D 120 OEN KO
NOFy DU —27 ZHEEE L B REF LB 2 it 9 2 (il 2 i3 5.

o 1RE 11 WOEOENRE ORI Y E ORI KR CANBROHERZ (3000 (R
OMARE & OfFIILA - EEEOTRIL WHER S DILTE R &),

-

HERMNRERZ DAMDERK

o RS 12: BE - EFIREZALBORLRICSE ST L GNEENTE ., Bkl
BRI O, EBERE~D%E D AR),

XHNFEE - v FT—D DL

o FE 13: TRPEINA / RXR—=va v ad U Ty e — VUi Ok 2 FH L EF
LWEBBREOEBRZ1I15 ] LDOAvE—V% BHLAMEED A LB [E
Bttt LTS REAE 3 2,

o RE 14 AALRRFEHARBIRE R Z BN & — 5y T 4 7 LoD RIS A it
L. B2y b U — 27 25t 5,

o 2 15 BPEIRESCHINORIRER 2 E (B xRy e D R) EOEEEZRD |
B E ORI DA FEIE 23R T D,

O HHENBFERFRHMBERSE & RPN ESE

ERE, BEITHESWT 2015 £, RIE S VANE KERHARATRER & B2 B s s fite 5%
DIFENRILZLLT O URL &M,

*  httpsi//www.mofa.go.jp/mofaj/dns/isc/page24_001500.html
*  httpsi//www.mofa.go.jp/mofaj/dns/isc/index.html

References

AAAS (2022). Colglazier, W. and Montgomery, K. “A Decade of Science & Diplomacy”. Science
& Diplomacy.
https//www.sciencediplomacy.org/

AAAS (2024), “ The Special Issue : Science Diplomacy - 15 Years On”, in October 2024.
https://www.sciencediplomacy.org/

14


about:blank
https://www.sciencediplomacy.org/

SciREXa7arvTow
1.5.3 MEHEMNXDEFEDER & SEDRE

Asano, K. and Arimoto T. (2024). “ Research Security for Actionable Science Diplomacy”,
in, “ The Special Issue : Science Diplomacy - 15 Years On”, in October 2024.
https!//www.sciencediplomacy.org/perspective/2024/research-security-for-actionable-
science-diplomacy

Brummer M. (2023). “International Relations and STI”, SciREX Core Contents.
https://scirex-core.grips.ac.jp/en/pdf/scirex cc_1.5.2.pdf

Colglazier, W. (2023). “The Precarious Balance between Research Openness and Security”.
ISSUES. National Academy of Sciences, Engineering and Medicine.

EU (2023). “Towards a European framework for science diplomacy - Outcome of the first
European Conference on Science Diplomacy” Madrid, 18-19 December 2023
https://eu-science-diplomacy.service-facility.eu/en/outcome

EU Joint Research Center (2023). “Revitalizing the JRC Strategy 2030”.

Gluckman, P. (2022). “Science Advice and Science Diplomacy- in a Changing and Challenging
World” . Lecture at Japan S&T Agency. Nov 2, 2022, in Tokyo.

G20 Chief Science Adviser Roundtable (2023).
https://g20csar.org/

International Governmental Science Advice Network (INGSA)
https:/ingsa.org/

INGSA (2021). “Build Back Wiser:Knowledge, Policy and Publics in Dialogue” Montréal,
Canada
https://ingsa.org/capacity/ingsa-conferences/ingsa2021

INGSA (2024). “THE TRANSFORMATION IMPERATIVE- Expanded Evidence for Inclusive
Policies in Diverse Contexts”, 1 — 2 MAY 2024, KIGALI, RWANDA
https://www.ingsa2024.com/

Montgomery,K and Wiggins,I (2024), “Science Diplomacy — 15 Years On”, January 31 2024,
Science & Diplomacy, AAAS

OECD (2023-1). “Science, Technology and Innovation Outlook 2023- Enabling Transitions in
times of Disruption”.

OECD (2023-2). Global Forum on Technology.
https://www.oecd.org/digital/global-forum-on-technology/.

OECD (2023-3). “Ministerial-level meeting, OECD Science and Technology Policy
Ministerial”, 23-24 April 2024 | Paris, France.
https://www.oecd-events.org/mm24/en/content/test

Royal Society and AAAS (2010). “New frontiers in science diplomacy-Navigating the
changing balance of power”.

Turekian, V. Gluckman, P. Kishi, T. and Grimes, R. (2018). “Science Diplomacy: A Pragmatic
Perspective from the Inside”. Science & Diplomacy. AAAS.

Turekian V. and Gluckman P. (2024), “Science Diplomacy and the Rise of Technopoles”, Issues
in Science and Technology, US National Academy of Sciences.

https://issues.org/science-diplomacy-technopoles-turekian-gluckman/

Sulliban, J. (2023). “Renewing American Economic Leadership”. National Security Adviser
to the President Biden, April 27 2023, at the Brookings Institution.
https://www.whitehouse.gov/briefing-room/speeches-remarks/2023/04/27/remarks-by-
national-security-advisor-jake-sullivan-on-renewing-american-economic-leadership-at-

the-brookings-institution/

15


https://scirex-core.grips.ac.jp/en/pdf/scirex_cc_1.5.2.pdf
about:blank
https://ingsa.org/
https://ingsa.org/capacity/ingsa-conferences/ingsa2021
https://www.ingsa2024.com/
about:blank
https://www.oecd-events.org/mm24/en/content/test
https://issues.org/science-diplomacy-technopoles-turekian-gluckman/
about:blank
about:blank
about:blank

SciREXa7arvTow
1.5.3 MEHEMNXDEFEDER & SEDRE

United Nations (2021). “Our Common Agenda”, Report of the Secretary General of the United
Nations.
https://www.un.org/en/common-agenda.

United Nations (2020). “Principles of Effective Governance: CEPA Strategy Note on the
Science Policy Interface”. United Nations Department of Social and Economic Affairs.
https://publicadministration.un.org/Portals/1/Images/CEPA/Principles of effective go
vernance_english.pdfhttps://www.oecd.org/digital/global-forum-on-technology/

United Nations (2023). "Global Sustainable Development Report 2023".
https:/sdgs.un.org/gsdr/gsdr2023

STS 7+ —7 A (2023).
https://www.stsforum.org/

AA A« ¥V ax—7 GESDA [ (2023).
https://gesda.global/.

HARET (2021). [SDGs & a2t X052 v 7 I X ARZRMEIE DT XA Mg b B AR
] . A I,

AT (2021). TTRRM L)L ORFEHEN - BB EBOR ~ Bk & o fE~ ) . B bdie
FRTZET. https://www.nistep.go.jp/archives/47344

S (2015).  TRMRENAZZ D H Y 7T 2 A7 E MRS - W E) .

https://www.eeas.europa.eu/eeas/what-science-diplomacy_en.
https://www.s4d4c.eu/european-science-diplomacy-online-course/

S5 (2023). GT BN R ==/,
https://www.mofa.go.jp/mofaj/files/100506909.pdf.

Blp IS EUEAE - TFCBERHEIG & o & — (2024). TRI2E - 4 2 _— a VEGEICET A
KoM (2024 4F) | . 20244 3 A.

https://www.jst.go.jp/crds/report/ CRDS-FY2023-RR-07.html
FIRIERE (1966). TEEREGR) . s,
WoARFERn (2011). TARTEEZ) . AECHT&.
TA - VatT, Ml (2017). TEES—EG &R (REE 10 01 . AR
HFPE5E (2003). TEBRBOG &3 . PAHTE.
PR, A HE, HETESE (2013) . TEERBAEY) . AEER.

HAS M3 (2022) . T8 12E 70— LY o 77 T I —REFHTFS PR ERE)
https://www.scj.go.jp/ja/int/kaisai/pdf/2206120617.pdf

M E—(2012).  TEBRERF ) . ARTE.

TA S TVakT, VAT A TATU v R (2017) TEEE ARG LB . HPPEZ A
H SR AR A7 2ERA.

E— 0V — (2013). [EEEBAR) . JREAR. H SUE.

16


about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
https://www.nistep.go.jp/archives/47344
about:blank
about:blank
about:blank
https://www.jst.go.jp/crds/report/CRDS-FY2023-RR-07.html
about:blank




SCIREX

Science for RE-designing Policy

TR A 2 R—= a YBERORE ) a7ary s oy

https://scirex-core.grips.ac.jp/

FEROEEMIIREF IS, a7 H V) 27 2 2ORMBEZEFREIITH) * 25 AEEREITREL
TVWET, FEMO—MZ5IM3 26 LIZEETY, 5IHZT 53, L3 HitzildEvss, /AL T
MAT 2551, RPTERRNVEERIRE, FEERLHLL TILE TV,

©2022 SciREX a7 4V ¥ 2 5 AfREZESR All rights reserved




	main.pdf
	1.pdf
	バインダー2.pdf
	1.pdf
	1.5.1_途上国と科学技術イノベーション政策
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