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EERBIZONTITER (2013) 23, BHEEEMBORO2FHITOW T IST CRDS (2009) <2
OECD (2013) & W o 72BILIZEER H Y  FEMIC OV TIXINHAZ R L T2 & 720,
I TEHBREDOHEEDOLDIZ, 2B EE LD 5,

VORI LB EOMEICH S, dbiE 1 EICHDEBETH D, miEE L TITR
FAR 23 KEDRRREWEHTTEZTHY . AL 547 TN (U AR—VilT R 334 75
AN KIEHELRFFE DS 53 TN, RO DHEN) ThdH, BROTFHTHLIEN, vL— A,

Y RATHR SN2 RIS TH D,

AR MEEE LIRS RREFE LIRS N D720, 1965 FEDO~ L— T BN L7
%, MR EER L L TH#ED TE 2, BUpkfle L TEREERTH LN ARITEIRIZ
£ — % ZEMRHI 3L LT D, /NS ZREDINL LT FERE L TS 2 & i3 sed CREET
HY, EENTEL TRERBZZT OB ERER TH S, Mamdhid, BiEd
AR LB OEZDICHHEINTEZEVWZ D, iz, HBEICBW T (REM O
MOEWS Ho7eny) EERRE R 2% JIEZ 1960 070 b HGEZ i - LT\ 5,

RFERERLIZT AR — L E W) ERIIFMTERNE VI REIE, o TR— L
WO EZOMEsIE & R A BT 2 HEONR L H o ThH, BEROMTEASIEFINTE
TWb, 2B, I—a v/ XO/NEAAL AT - T 1967 H06 EEREH S Lot Tind
M, ZHHRELEA IR L TV D2 Lt

) LIefESR, v o AR = TEE CORIEREE 2T 72, SMNEERSOEFEDRKE W
ElTWx, Pl - B, W (=L 7 hr=g X0 ety X —7 U CHEMA A B
L. 5 TIE7 U7 CThbEWKEO— ANHT7- 0 [EHRBAEME (GDP) T HIZE STV
Do

VUH RV TIEIREEIRBOR b OBOR LRI CTH Y . EXBORO—ERE LTHRL Z
EMWTED,

BV TER=NDFaFive A ) _X—=Tay - VAT A, £2IRFHINBERD
PEZBRICE LD, HL< PO OLEBEEICEMZIKEL TEY U AR—LT
X, KF72 EDOREBEZEIZBLAIT L9128 >7-D1E 1990 L L SDWEIE Th 5, F7-
JESRANZ N D D OEIRB N Lo T-D b, ZOEOFETH 5,



KL VUAR—=NDFvaFi ) X—=vay - VAT AOEE,
Wong et al. (2009)% 5 1ZAERL,

1965~ The industrial take-off phase : 7R PEENF.LTH Y | BN
1970 ST | ADOZEFERZEIC X DB L,
1970 1% >f21X~ | Local technological deepening : ZZEFEEHEN Y — R 5L DD, AL
1980 41X TRHEERREWR 72 PRI I &% 5,
1980 X% -~ | Applied R&D expansion : Z[EEERFENICH R&D A IEIXT L 512725,
1990 =414
1990 H#-A#% >~ | Shift towards high-tech entrepreneurship and basic R&D : JEAEFIHFZE ML
VRO EFE D L D175, 2000 AN DIINA A AT 4 VG E
~EST 5,

# 2. UHR—NVORFEIN 5 H FEFHE (NRF, 2014),

A 5 & BT THE By AAR— - K]
1991-1995 | National Technology Plan 20
1996-2000 | National Science and Technology Plan 40
2001-2005 | Science and Technology Plan 2005 60
2006-2010 | Science and Technology Plan 2010 139
2011-2015 | Research, Innovation, and Enterprise Plan 2015 161

VU R ORI FEMTBOR T EEEBUR ISR L T D Z & id, M5 /T
HLHATHD (K1), EREORFHNEEO T AL ED 5 S NITEHEPEELH O,
Research Innovation and Enterprise Council (RIEC) & PFEEILS, RRFTEENZE O 5 HGEDS
> (Innovation & Enterprise) ZFRZE LTV D, KFILEHEE (Ministry of Education) @
TIZH D0, JSHFEICEe LR L, 2 TICE < OARFIEHEE & FF R A 28T

(A*STAR) IE, B L FEHA (MTD) O FIZdH %, D E Tl & < 645 B FHTE (Minsitry
of Science and Technology) (ZHHY ¥ 2% & DIX4 TITFAE L 72V, A*STAR O FIZAWIET
#9ta>i% (Biomedical Research Council, BMRC) & Bl T 7AifF98435% (Science and Engineering
Research Council, SERC) 723&% V) | WFs0& &Mt & AWM OE R 2O TV 5, 5
A, FEREE % %3 5 Academic Research Fund & 77E7 5,
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1. BRI ECR 2B DA% BIFR, OECD (2013)D[X] 8.7 % H:IZ/ERK,

RIEC: Research, Innovation and Enterprise Council,

CREATE: Campus for Research Excellence and Technological Enterprise,

TFFEBHSE O BB R F B O MHER 2 77 712 L Ch 5 (K2), /NETH L=
HoHE TN EWS DD, Z 2 204ED Y HR—=/LOMONTEEE UV, 2010 4£4D GERD
1L 1995 4D 6 (52 2 5, WFZEBAREE (GERD) @ GDP khid 2000 14 52 ki k&
<72, HFZEBIRAE OHENIL GDP BN CTHIATE 5 Z Lk b, HEHEICHDOET
A HRE <SR, 2010 FARITIL 1995 FFD 4 52 2 T D,



S&T-related indicators, normalized (1995=1)

e GERD %GDP Japan

—— GERD %GDP Singapore
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------ R&D personnel Japan
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X 2. BHEEMBORICEET 5 HARL Vo HR—ILOT — X OWERF, OECD iLibrary
Main Science and Technology Indicators & ¥ {ERk (77— Euf3% 201543 H 19 H), 7 —%
(T 1995 FE DA 112722 X5 T ZNBMIL L TV D, BHEOERIILUTOLEY TH

%, GERD: Gross Domestic Expenditure on R&D -- GERD (current PPP $), GERD %GDP:

GERD as a percentage of GDP, R&D personnel: Total R&D personnel (Full Time Equivalent),

EEFEEDTTHL YU HR—AREN L CEEOBRASL AAT 4 IV THD, EBED L
A KRREHMEAN (IT) I2oWTHEEZIToTEn, / —IWVEZEF O Sydney
Brenner {172 S B4 725 B OFBEAZ 1TV, = = — Z 7 Science <° Nature CTHuE v, ¥
IS OBELERICEDTZ=ONZ OB THSH, A*STAR OREFHE H Z O OEK
Brains e LTELDTNDIFETHD (Poh, 2010),

NAF AT 4 T Vo B TR RO E &R . WD O NS A28 T, BFJERE )
D ERRFOREZ K > TE 7, EBRICHCK KRB ORIKSE - N1 A BIR 7Y R&D
A= HR—VIZEE (B P&G), B - BRFEREICORB - T0DE (M 3),



Value added in manufacturing sector
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X 3. L&D ® 7 2 —RIIMGIE O R RIHERE, A*STAR (2011)% & & IZ/ERK,

ZDEINTEDE ZANAF AT 4 ANGE TIIENZIWN D T2 L HR— T DD,
ORI ZEFELED R&D HMOBENFLTHY, Vo TR—=AEOFLH T ¥
— O LG L W I KBRS FESITEZ A b e, BFBORO—BRE L UL —E
DR EWD T8, FI2 D BN EE D 0N VT R—= VDL %DOBETH D,

BRI RTED Y TR — )V OFRFHEAF O BIHEUR 2 8 L T &7, RENLHMICAD,
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B2 R FUERE AFZEBR 8 BIG & > % — (JST CRDS). (2009). BHEHdfT « 4 /) _X— 3 v
s ~> U AR =R~ (Rev. 1). B« BHEET IR BLEAE.



H2E AMBERRER
1T AMBROBAND RI- Vv HR—NVOPETEHE

PP KT HiE - FRENIWE #K R
BIMRZE HEFER B# K BEFE

L &I

-1 KEITHLMNILESIETSHE

Al (2005) (2 EZAUE, A= MTEFE LTOME L, By (OMSZ L7z FHHEE
F., QRIEM O Y LRI EFR, KOOI 6 2T HRFEME %2 FB L TE BUREK
H) OHERR L BRFEBFR - BED —DIZRE LT, YU HR—IVOHEEBEL AT L bIEBEOE
RINBHDL EDNYRTV, Thbb, ZREEFRICENT, RIEMOAFEZERE LT
FEB TN bILS LV D AES1FEFE (meritocracy) MFEFA S, EROELBEOT AT T 4
T 4 ZEERL T R [E RZF National Education NS TWnb, LT, EE2/NEL<H
REFRLZ LN ENnD, AMAKME—D Y YV —RALHpINTEY, HEXELZOR A
DREFRCHEEORIUIE CTE AMBERICEREICED Y 2R biThbT&E e, Y HR—L
DEE AT KL, EERO A =— XZHGEIZHIE L, BOR 2 I FE RSB 55
BRICIRE S DA K> TR ST b,

ARHEITIE, 1997 FLEOWEFEZEICEHDL L ERERONEZHBLL., Thonh
FTCHRRTELELOIRIEZEDISICEMMELE D & LD EI LN L2, £72,
T, RRIFEBZE - lEICETA2BADDEMEINT- S VU ARV OHEE R E, 59
% BARDOZEFEBUR — & R E R EZR % O T e B R REm 2 £ 2, iEko
ARE R LT 1983 A E D BITE E Tt < FRFFEBUR & g LT, Wi OBUORH
&, BTEOERGE MBI 2REZHS LIV, I5IZ, Y HR—ILOER
Fhe EOFRFAEIRY . TNOEZBE LU THARODHBERA~DRELGD Z LT LTV,

2 PBEPREFE

FAENFRIC BN TIE, BAKR Y o W R — LD SATHIFE, BREMFZE DR R 2 SR L oo,
VUNRNVEE R OE, HIWEETE L, EROEBRESHEICE O CREZE BRI
ZEHTERE & DB RAT AT o 7=, £, 2014 3 QI U AR—MITHIE L, BREHdiE
RSB ~DFMFRA & & b, ESEBE MR ~ORF MR A % % L, FEmalEE L,
BAFRIFZEEIT R 3 AH 6 ORI & BRI B 21T 72,

- 3 AEIDHER

AENZRBNTIE, 1. Y TRV OEEYEEOEL, 2. 1997 4 LI ORI AT BOR,
3. BEERI., ERilZIT 2BMIER OB L, 4. ENLHEEWIEHTICRIT D FEAEH
TetgE A B E 2 e BUOR O SEZHEIC W TR L, IRWT 5.1997 4ELIRED 3 > TR — L DR
RINBEBRE RIS EZ - EEE2ITV., 2D LETY U HR—LVOREBIEEBE & O



IZHBUVNT 6. 1983 FLIED HADFEIFEBRICR T TW e bDEZH LML, 7. HRD
BEBRE~ORBEZGEDLZ LT 5,

B ERROIBH 1. ~2. L5 AZOWVWTIEIMPHEL, ZNHIZOWTEEANEED I,
2.(2), 5. FLPLITME L, ENLSOFITIITEKDFE LT,

1. VUHR—ILOBEREDHE

OECD O#EEIZ L D &, MUK D Y v W R— BT DHELEIIREL 3507
= —X3F b, Thnid, OEZERVOLEDOT7 = —X (1959 4F005 1978 7). @
NRERO T 2 — X (1979 025 1996 4F) | £ L TOREI B L UEEER D 7 = — X (1997
ENGHIE) TH D (OECD,2010), &7 = — RZBIFHHBEUSIL. F DO DR DR
HIEBEEE 2 T2V U TR — L ORFRRERRIE (] 21X 1979 420> 6 O pE A& & AL
. 1980 AEAREL N D DOYFSMEBIC X D Fri= 2 EB Sy 2 ER . 1998 457 B 00 gk AR
BEE R L (FEHE, 2010)) I2BE LTV 5,

72— 1 ORRIE, U AR — L ORFITERHICHE > TEB Y | B OEEITRNTE
HNERMETZZENEZEYOEDICHETH T, TR, FEERICHE EBEE %
LEEDLZENEEE-, 72— X 20ET, VU R—LORF]IKIT, TNETD
THBEATLORIE NS . AFNVERNORF~EBITEHIFL TV, ZHICKIG L TAE
HE R DBRIINISIT D T, ENENDOFEESTITHROITEHNAF L E S ST
ANk T 2 ERFEEBOROEAUTEI Nz, ZOETITEASINT [H#HEV AT
2\ New Education System| C., BU{EIZ D72 DR8N 27 I, Wb 5 BHIRET) 77
I B (streaming system) 2MEEE SN2 (R, 2007), %I EHE BRI VTRESIH
The b FALISHLERT T SV $iEHCE 24K Institute for Technical Education ; ITE ~D&EE&E )3
fThhlzob ZDETH S (OECD, 2010),

ZL T, 72— 3T, 7 e — VLR AR ~ OIS0 R Hivlz, 1997 I
EE 3 55248, F 5 [EF Thinking School, Learning Nation; TSLN| B2 2 > 23MEPE & 4L,
F - BAR B E K & LT ICT Masterplan 23K E S 4L, FEhi Sz, BEICESLE T

DEVa rEEBF I LA RUENR IS TN D,

2 1997 FLUBROHEBE
LIFTix, TRET294%, FSEFE TSLNJ 8 L OZ ki< W< D0 Dl 2 BRH
IR T,

(1) TRET HZER. ZSER TSLN]

TSLN O v ¥ = %, YD = — « F =27 « F 2 Goh Chok Tong HFEDMREIE L72 % D T,
7= L, BRI L S 72 DRI W THGER & ERNREMICEE TH DL Z &
Z L CTHOEN SITEROFEENURFET D L L (FEH 1997),

T LD e BHEICBOTET, HFICHER 72, (core knowledge) & HEZII72 A %
/L (core skills) Z#RHEL ., EIEFOWT 2720 OFEBEE FICHOTFT SELHZ &8, FHI



RATREZRFRICMEZ DT OICEETH D,

EYa ORI D BT 25748 T, A& B35 078 A 2 L Mt S i,
ITEIFICE>Tala=br—ya VAL HBMNICES TR S 1L, £ 72 [E R#F National
Education; NE 235k S LS ~DREREZ m O bV D, £72, F5EE (passion for learning)
EEEOFIIFONRE T ERRVERELE SND, BICERATHZ DN DNELT TR
<L AR DO SULRL T AT ZADFIEETEETHZ L2 /AR TWD, T72bb, TR
BT L) TIHEMOKR b HERIN, FFRITFSHBEE R0 . BENTITEAE LT
B UBH I 2SN 52 65, -, FHRITIT L0 RE 2 AEERED b,
B REC ORIBERI 3580 H AL D,

PESEZ ] LI, FENEEBBIICORE EE 0TI, EEREOREEN L
ZOTRTOLINIBWTEFNLETHDL I LA LTS, BFRIOF OO EEM
ERBRIC, HE — AN — ADRFORET 5 Z EOBREEDERHENTEY . &0 v 71
SEOFEVFPTNEZE L ORIV WS U R — LV AD~ A Ry NEEZ D E
WO ZEMREDITWS (BEE 1997),

(2) EIR# & (National Education) & A#& - 11 R# & (Character and Citizenship Education)
7ER#E NE

TSLN &[RRI TERHAE ] ONERIIRENTZ, ZHUd, AiFEicaE—--Fa 27 - by
A THENOR | (R LIZ3 DOEERBEFEDO > HLOVEDTH L (o 2 id TAEZ
Bl & BFPENEE)), ZOERIIE. TAT 0T 47 4 RBHEMEFF~OBIFOLIT D
L OREENRHD LD, Thbb, ORFBABIM O EAEREMORE L, O
DIFE 2 F1 D 72 W OB AL S AR OB O XL, @SN T 5 v R —L
ANDOEENNZ L D IFBEFROIE T, @DV F@mbiftE > BROFBEEEOEMTH S (RH,
2009) ,

ERZED 4 SOBEIZK 1ITRTEEY THhDH, HRHAEFEIL. WIEHE»OBIMPSE
HE Ol > TiThiv, BHEMREATIE Mha g, TS, TR - &7 Civies and Moral
Education; CME | (IZE W TEMK L S, FHEBREN TIEFEIMESR) (Co-curriculum activity;
CCA). EH EOF&RA, AMisk D KLY, Ml 4 SR ES LTV D, £, H
RBE I —HEBROFH Ty, /INFR 6 AR O ER 4 DB C 3 3Bk %
ZFHZ o TS (R, 2009),

1. ERZEFOMEKEE

O BORiiEZ#x . 8RR LES LTS
@ EFE—KERY U AR—IVE L REREICTD
@ HEZEOFHFENEZ X <o Rk~ % BRI 5
@ BELREERE X < B EF OB E A PR 5

(g BEAE TEMEZEKICE S U AR —VOEREE . 2009 4)

ED DI, AR =AOEREL RN LEFEEREE (BARICL D HHEICHAEY . =iH

EHMNS D~ L— T L O— KM, ~ L —REREBBEZEA LT L~ L —2 T D




D DOSYBEMNL, Z D% ORRIFINENL) A Tikax ), T 1280 THY IR L THZ b, 4
FEND (Tong, 2012), TIN5 ZEME L Ty U HR—/ILVOWEFHM & EOEZEN 2 #E% [FH
RICHRR S, 200872158 U CBIEOBRIE - N RATEN I BUF O — 3% il %
BE LT AEEZR L TWDEEDEEX LD,

A AE - TR&EEF

2014 FEN D PVHEZHE O HEHE £ T2 U CAHME - TTRZE Character and Citizen-
ship Education; CCE 238 A 7z, HEMRE L. —ERFMORE (FF[H 30~45 i) &%
RFEE (FER 15 BRRE) & 2PRGEE) (£ 15 BR) 298 T, AT HUsERS L ER - 3ok
T AT T 4T AT HME AF I AT v —rUpiRin & B e EEfig - 375
BT 2RMEAF ALK L LD LT THDL (FHEE20120) (FO),

CCE IZoW\W T, #HAEKREIL 2011 FOANSH TORE T, (BHEBOR LH DV
B EOMEMTFICBEWT) ERHAE NE & iR - E#EHE CME (X CCEILEFENDS Z
LT BN, EEREE NEIZERE LTCCEDHTETHY . F-bidv v HR—1 0
etk & HilF 2 50 S 72 1 AUE7R B 7e W Ik 7= (Tong, 2012), (FEINAN XK fHRD)

Q) HZBES. 2UZERT S (TLLM)

TSLN O EY 3 VO F T, 2003 FITIET A 7 AF VLB EBRESE LG THH L
IO ¥ Innovation& Enterprise; I&E| 23R8 41, 2004 21T THWE T, FO%MRT
Teach Less, Learn More; TLLM | 23 &M8 &417-, TLILM 1%, FEHOENSE~DODEETH Y |
AFEDOHEHIRIEE RAIE ) R L BEN R FEH 2 BT 2R TH D CA#R, 2009),

TR VEEBAVEROE R (2005) 121, TLLM (2R3 % B{R e S & L CUL TR D
bONETHENTND, £7T. FEEICHTIRE L LT, AMETERK & AMEEE O3
WO TV D, BEE LT R EEHE CME O 7 82 2 UGT L AL 58123 Social-
Emotional Learning; SEL N & £ 5 Z &1l72 o7, LW TR TIE, g, BT, 7
TLmES M, LYY AW o I EAOMEIZE R E Y T, D B A EEIC
BT D700 AFL (HO@M, 29258, He~xr YA b BfftEO~x
VAU, BfEHDHIE) & SEL THEEEWI, o, B U F 2T ARRD 10~20%03H
B, EORAEDITEM A DT DFRDOEFEIZ D > TmHBENERTEII I A2 <
ARXTEDHE LT, BIMIZEET 245 & LTIE, ZEMAEE Ligim LIRELEHET 5 FFRH]
ERER LT, WHEDHKES L ZN A2 =7 LTI T2 FENRETF o TWD, iz, #
SMEEFEE 5 Co-Curricular Programme Executive DL E ., HE OFRE M EO7=H DIFE )
BAZE LA Centre of Excellence for Professional Development; PDCOE D%, #¥ULFEHE D 7=
DAE—HE, ) Xa2T AOAAE~A XL HEF R OFMICE R L 7eHE R & T
bHo, BHBRICET RS L LTI, #HEDOY —¥— v 7P % & » ¥ —Educational
Leadership Development Centre D% &, Z L CTFERDBBANWNLFERDLH X 70 =7 Ok
AT D72 ORE & LT, Al PDCOE DR EIIMZ, BHEEICL DA77
T 4 ADHER, 72T A hOEE (Bluesky Website) 72 EREIF SN TS (HEA
2005, 24 2007),



(4) Curriculum2015 ERITDOAH ) F21 5 L

TLLM % & 5 (2% S8 5T 2008 421X C2015 (Curriculum 2015) ZERIZ K > TH
UF¥aZ AORBE LTIz, ZORELIE, [54 (2008 /) £EFEns L HIE 2014
FIZAFEL 2030 FF 2 AN Xt 5, ZOTEbT-bEy, HEifotEhzeE 7o — 1) £—
Va UBNER LUTERORBEOTEDIHA I ELITIEE D L v v ) i EER
DHFE A E 72 > TV D (Ng, 2008), Ng Z(H KE. (Minister for Education and Second Minister for
Defence) (H4fFf) DAE—FTiE, WbWwd 21 AT L~DOXtIGE, TNE T AR
—IVOFENEA L L TE T ERFOMRE, E72 7 IKEDOHERF D=9 D PSLE (¥)%
HEETEROF a7 AN ZREFT L2 ENEEINTZ (Ng, 2008),
BEEOU =7 ¥ A MZIE, BUEDHFRAFTIZBIT 20V F2F 503 UTOLD
2725 TnD (K2), T7bb, TRME - EEBEELERAERED T A 7 AF LT
IV, B, BF - BRBE. AR - ZiTo 3 i blc o TEE Mk S v T
Do WIEHETIE, 5%, LV AEREZFOICERY M E 5 FELCOEN AR M TR Y AR
BNDHZ LIRS TVDH E NS, RFEICBV T, KESCHIAEKE. SO TIET
JT 4T« TF—=27 D71l Z . (Programme for Active Learning; PAL) 233473115 (#
BH,20120),

M2 MFLEH)F25LORMEH

LANGUAGES
English*
Mother Tongue* LEGEND
CCA  Co-Cumricular Activities
CME Cwics and Moral Education
KNOWLEDGE SEL Social Emotional Learning
SKILLS National Education
. Physical Education
Project Work

LIFE SKILLS
CCA, CME, SEL, SUBJECTS TESTED IN PSLE
NE, PE, Health Standard Subjects:

HUMANITIES Education” MATHEMATICS English, Mother Tongue Language, Mathematics, Science
& THE ARTS & SCIENCES Optional:
PW- Higher Mother Tongue Language
Social Studies, Mathematics* Foundation Subjects:
Art, Music Science”™ Foundation English, Foundation Mother Tongue
Language, Foundation Mathematics, Foundation Scence

* From Primary 5, English, Mother Tongue Language,
Mathematics and Science will be taught at the
appropriate level according to the ability of
the student.

* Science is taught from Primary 3 onwards

*  For Primary 1-4, Health Education s not a separate
subject but relevant topics are included in the
learning of English

-~ Project Work is conducted during curniculum time
but is not an examination subject.

(Hig: Ministry of Education, Corporate Brochure - Education in Singapore)

T, VRNV OEE & FHEA T T WIZEEE 2 2 FHIEE ) /0 i 1, 2008
FIZHR 2 X— R 2 LT8R Y 471F (subject-based banding) (ZfXH b=, Tk, —A—A



DAEENERDENRHFEZR > TVDH LN I EZICH LN TERY, F 4 FEETRE
THEHZ LI Ea =AM —ANEBRDL L) ol (EHE, 20120),

(5) ICT Masterplan

1997 FE/ 5 2014 4F £ Tl 3 iz i72 > T ICT Masterplan 23 5Effi S 1T 5,

F—H1 (1997—2002) IFHBEICHBIT D ICTEAZRTHDOTHY | AR ICT DA 7
T OEAFRLZET O ICT (BT 2 AR 2R /IBAR A ER Th o7, 2 H (2003 —2008)
FEBICBIT D ICT ORI RIEHN E R T2 Z LICERRHTZ>TEBY, ICTZ WU F
2T DMIFEETDHZERVE-EDICT AX U4 — RORER EMThbiv: (HEA,2008).
= (2009—2014 ; Mp3) (Z\bwp 5 21 HAAFILOERDT-H® ICT OIEH &V H
MIE A ER SN TS, BRI, OFE~ENBHENE (self-directed learning; SDL) & 1
[F1#9%%3 (Collaborative learning; CoL) D =1 B 7 o o — 215 L C Rk & EHEEDH 5 ICT
FHEE D2, QZDOHEEN ICT IEHFERRAZREETELI LT RbZ L. O
RESENICT #HFE L FONNENT OO L REZEZ 5 2 L. @& LFON VD
THEZITHOBIRZDEIRICTA T T2 L, EWVWH A DDOHENREI N
776

Mp3 3 AR =V DRI ED K D 72508 % 5 2 Te N DWW T ORI EIC L D & |
AR XL OFETN T D ICT A%< SDL, CoL IZoW TOHCHELEEN Th-o72, L
U, AfED SDL O PR3 )38k & U 5 Ml IR D . Zili2s ICT I~ FEkE & LTF
a7 A RNTICTIHRANRD STV & BB S FRi STV % (Tan, 2010)

SHBERERM. ERICHITIEMBROSZELE

BEBORORIZEB N T U AR — VR E HFEE LI OHMERE & RRFRRZE - iliE &
O EFAEHRE DI 2 ORBEREBIEN ED L SR AN = AL ERTKBMEND D), &
DL AR — VIR DWW DEEMTEER 2 E D X D ICEBEBORICRE L 52 Tn5
D72 EITHONWTIE, AROFMEMIE CHER TE oo, ERHBE NE OEEREHSCH
BEICET HBMIER ORBUCET 25 F O Y — REFE L2V,

7 ER#E NE OBEMA

Tong (2012)IZ kUi, EERZE T 1997 HEITERABTEE L L TERM S5 LLETD 1970
FERICEEOHEHE & LT (NEIL, o AR— L OMagat: & HilK, B & EEBIR) |
WNTHHBEE T 2HE L LTERSN TV, TOEREKE NE &0 5 AFRTHK
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A —=BEBEANEL TS, ZOHT, WHORFLEILFETHELZEDZD | T-KF
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IZRZOHDEDOZEE®ZHHEHLTVD, BIZIE2015ETIX 1240 ) —VEZE
FDGEH L TS, 300 ABSOSMED—HMIZED >R 7 AR BEEA TR
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A F Y AETH oo~ LY B HINE, ~ L— 7 (1963) & 2 H AR —/1(1965)I2 53
DPAVHNE 2 T Ul o TR —ViT 4 O AHEENHIL 23 K& L Z 2 5E L0727
THEAINDZRIE - 2 ULEREZ Th D, MDY R v R — VENLKF(NUS) A HE
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Curtin University of Technology Singapore Australia
James Cook University Singapore [Australia
University of Newcastle Singapore Australia
Shanghai Jiaotong University Singapore China
ESSEC Business School Singapore France
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FEITIE 11.2%, 1980 4R1E 11.4% ThH > 72D, 1990 4E121% 16.1%, 2000 H(21F 29.2% & {#
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BRFE AMIC O D4ME AT, 2012 FF T4 E AL TV 5,

B, R EE o THEITE L EISE Tlde ., FEEThH DL (B 2 B 2 HilX
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HLDOHEZNN, FDTRWVED (Agency %) $% <. T b %L T Statutory Board &
BT 252 EICEBMRH D, LU EANN O0OREEEHR LIZRY Tidd 5735,
Agency & T HMMRICOWT H AR (board %) ZE < &5 WIXS M EE &
B A R—InDHERK S U5 (shall be constituted) & OEBIFKEIEDOHEN H > T, Akl
#Hf% & A 72 % O T Statutory Board &\ 9 FEFRIIFERR AL L 72 b D LB X B D,

4 DETEHE] THRVEBMFHE—ZRICERUZEDRAIGHEBE TKERH
NEERRE] & U TALETT 6 TWZRWAEBURERS & U T, BRI IL 2 R 555
Ak E TR VDD,
CERITIRM Z Fr D4l 7 B )

ERICARIL A Ff SRl 72k & L CTIE NRF 28% 5, [E A58 5475 National Research
Fund Act 55 8 55 L OV 9 SRiC, BEENVEHER S5 H D (be managed and administrated)
& UCENMZEME & BR324k 25 E 22415 (There shall be a body to be called the National
Research Foundation Board) & WO HUENH D . T4 NRF O ERWHE EEZ 2 N5,
Lo, BORARY = 7% A4 MTBERSEEN OO NEEKEI) IC NRF X2V T, AKHi
TiE NWEERRE] TITRWIERITIRIL 2 R SRRl e B8 & BB %,

(KZEF£%t university company)

[E]\7. 3 > 4 7R — L K%~ National University of Singapore; NUS & Fi¥ T £ K% Nanyang
Technological University; NTU (X, ZivZ4L, EL Y TR —)V KRFRE L National
University of Singapore (Corporatisation) Act, £ TR KF = (k% Nanyang Technological
University (Corporatisation) Act (2 &V, NEEME]] 7> 54t Company Act (IZEES< TR
Tt (MEORTCR O 2 545) ICHE Lo, SHEICESS S TIEdh > Thkalatt
T/, HRAEARETLSETH S (company limited by guarantee; CLG)

AIREEMARGES T, Jook, REOSFHHE T, NMEOENERE, DWW EY
7, FEMIK, AR EIFEFRBOIENERE L LTHWLN D, /IMEEDIENZRE
ELTEHARDODSTORRSALIP TN D, ¥ TR =V OFREEFRIERALITHE O
ZheED LiE->TWT, HOIFERMMOENEREL LTHWL, BRRERZFZ 20
WA E SN TWD, ZOEEIL, RALRFICHER TEDTZERK,/ 2K (memorandum
orarticles) I[ZED& | fHERSOBERREIZLD (5 RERATY =791 K,

v EBFFHEEOR

BN T = 794 MTEBCEARZNICIL 66 OFARES EEMKE) & LTEITFLRTnD
(2014 FR), E7z. ARO THrEEERRE &K O EBUN RAEEMEIRFHE] 121X, 31 ©
IEEMEBE DA TR & MBIRBEENIIESN TS, £7-. 66 M0 5 HICITEEH MR
polytechnic 723 5 # & £ T 5,

ek, NEEHE ) OBUFREESE~EGR S UIE LIRITTON T2, —JF THRREE L
b, NEEME oL 1990 FRNLEBEE TORMTENRED> TVWRNE S T



b5, EEEHEIIE, SingTel (1992), T L E « > HAR—/L (1994) . B{EAT4ERT Post
Office Saving Bank (1998), NTU., NUS (& $1Z 2006 1) 72 ED3d D, BOEFELRNT,
AARDEENEONTT (1986) . BEEE L (2003—2007) . EZKFEANE (2004) & FHAT
% LT CHBRER VY,

NEEMBE ) LIS OMEBUFBERIIZ, NRF O1E2> [RFE44E) 2S 5 48#k - - NTU, NUS,
TR — VT FERY: Singapore Institute of Technology, > 7 78—/ /L& K% Singapore
Management University, > AR —/LE 77 %A K% Singapore University of Technology
and Design * * $ 5,

Q) B REE

B RAEEL, SHEICESERE INTAFET, BB Z OO —H T2 A
LTWEbDTHD (BUIARH), > HAR—/UHi%E Singapore Airline, + > /R — /L BAFE R
1T Dev Bank of Singapore, v # 7" — /L # & A4k Government of Singapore Investment
Corporation Pte. Ltd; GIC, A > k7 Zfl: Intraco (Pft) 2 ENEOREHITH D, 7ok, B
JF R DFFE SO REE ST I IEABI S (private company; Pte.) (FE=E#% 50 ALL T TR
FEIERIR) D772 AV FTatkbZD—2ThH D,

VU R= NV OBINREEDOR AL, ORREFEZERFHLET5, ORFELEIRD
FBE L2y, OIEEhEZ AR B EICIRE T 5 2 & 72 U TOREIFER 3 72 & RIH
EEMERICEERAL TV 0BICOBATLZLTHD (Al 2005),

728, R EFNE A AR & o EEEN L, BUNREREICR 72 DT VipE -
PETS T Maritime and Port Authority 7¢ E#EBUMHERI IC W T HIER T TV 5, ([F)

3. BEEWE] —EAREZZFICHITHHE—

(1) TEERKE] WERLOBRERWEET S LITDONT

EFATEEBE O T & 588 KO E N OREICEE EORILE I 20 0lil, 20
JEDZ & D EBUHSBA OB E I TIEE EORILAZ BT 5 Z & id—AAFRICEbh2a0s L
20, L L, ZHIEBIEERN O OYROIFH B2 NS, Thbb, YU HR—L
FIEICL Y EO XS B ZE S MDITKRFEHEOEA OMHRE SN TWAHDICK LT, Fik
(ZHLE DR WA DA O TBOER O % B I KA FE DO E A OHERRIZE ENRVDO T, 2D
BEIC L > TZORENEFELEIN D — FIEITHE SN TOW R WHIHITEIRIC L - Tk
ENTVDIDOTIEARL EHEEDOHMICE > TEMTE S - LMRIN, Bk Tns
DEFZZBIND,

(2) TEERKE] OENZREEDHRAENS
7oO0 NEEME) - - B80T Agency for Science Technology and Research; A*STAR,
INIEHS1ZE B 25 Competition Commission of Singapore; CCM, BhfE £ #4757 Defence Science
and Technology Agency; DSTA, #%## Bf%&/T Economic Development Board; EDB, = & > (%
Nt Juron Town Corporation; JTC, 1 - 4T Monetary Authority of Singapore: MAS, 1/



1# - #KI5 )T Maritime and Port Authority; MPA « « DX EIEONEZ MR L1272 TH 203,
HRERTT OFERE & FFD MAS Z R LT, fERIEREE IR O X 5 Ik S T\ 5,
145 EEHE ) ORESIENE L TCOMR., i AH, i B AR EEB ORER .
v EBPUTHAR EIRE S, vITEREORR, TOM, vilkiE & BJ5. HEIR.
vii A 8= TRESEO R LB E M, il B E 2E, BUNFESOFIH,

vii 3% NEERES) OXEBEITL UEA OBE

BEBIEREE IS T 2 EERBENE 2 LT ITRT,
(5% NEATEWHE] OFRELEANE LTOHESRE

WL NEEHER ) 13BN & U Ca%E S 415 (is hereby established a body to be known as the - *
which shall be a body corporate), = L T, ZDiEANE L TOMERIX, 1 iFRAICHET Y FE
k% (capable of suing and be sued) , i #F A VFPEFERE  (capable of acquiring, owning, holding,
and developing or disposing of property, both movable and immovable) , iii Z D, EABETE
BINCAT R D XUFZ THELT X TOITH L FMNEIT I & & BT 5 Z & (capable of doing
and suffering all other acts and things as a body corporate may lawfully do or suffer) & S 1TV 5,
BERE & B IR EE THIZE S v, Bl 7e SATBOHERR ITER E L CIRE STV 508, BERE L
BHERIZTTEODENE L TCOMRBIIREZOMOIENERELEX DND, B, &
IMNIZ I H L2 B SCOBIEIX DSTA O b D Th H05, o NEEHE ) (2% 5 HER
D HIZEEREETH B,

(BRREHBE DA
Bl bR board BREME DA EIC L B9, Hix NEEHB ) 13#K L HA~20 AR
DA N=THRE N D, R IIITERE DA L LD A =3P RENEST D,

(EBEPITHEBEBES)
SEBSHUTHREE D EOLA « BT W T KEORIE 24 5,

(REDIETRZ D)

FTE REIX, WEEMB I3 LTl & B X O NA5GAIITEREZIT ) 2N TE 5,
MEEME ) 2 &> Tid, SR SsL EERE] L oW 2 (EDB). faEnR—ikH)
RHDIZROLND (CCM) 72 EHRANEENHIRSNLIGEbH L, REDOHEREZITT
VEEMES ] 1XHERE AT L2 T 5720 (shall give effect to directions) .
Fo, NEEME) 1ITKEIZE S TREELBZX DNAIHFREABELRZ TR L2V, K
FLA~DERBEDORHAZEMS T O TV EEALH D (A*STAR, EDB, ITC, MPA)

(BiRe & B & TBUER)

ITEER — E R OMEF] ZHIR « fEET 5 & 9 2R, FHAIHEHERIZ DUV CTIEIHI TR,
BARMICHE SN TS, LML, RSN OERE L 5% (functions and duties) (2D T



FEFIPHIC DTz > THIRIICHES LTV D, £/o, REEICREN R TS, KRE
RREBEHBZMINTLZLNTED, 61T, ZLOHRE, FriEd I L CBORSLEIZ T
TBEEIT) 2L EBEL TS (A*STAR, CCM, DSTA, MPA),

BERE - EBEBUEICIE, Fl2IX. MPA 23 TEWN CHRE 5 ¥ — B 2 28245 2 F 03 E4
THHoHid L CUNT 5 X 9 IZhLRE ] (shall have regard to enabling persons providing marine
and port services and facilities in Singapore to compete effectively in the provision of such services
and facilities outside Singapore) ([FIFXE L 7 545 2 TH C) 7o Kl i OWEE « IEE B O
PRRE & 1T R D PEEBF NI IEEREL I TWD, 2, CCM OE—EHIT 10
N— Vi D RRR 7R A FEME L BT § T & i /) & 1) | S % (promote overall productivity,
innovation and competitiveness of markets in Singapore) ([FIVERXEVESF 6 F=F 1 THA%Y) =
L&, BADMEREILECED 2AERFIZREROEE LITRR->TND, EHIT,
PESE . NLHVSE OB JBOR O Tdh D EDB IZ DV TIL Tk L 72 5 34 i) L CEESH
FEHLS 2 > AR — VTR T D D Z 4] (identify key enterprises and encourage them to
establish their international headquarters in Singapore) & 3 X ZITEBHAME S L < 2WLETED
RED R STV D,

Q) EAFEEICRS NEEHE] OBV BRI L ERKRTEIER

MERIREIEICIX, FrE REOR/RE ZDOFITHRS, BRREA L N—8F, EH T
MORDOERFERE, Frigd o NEEHE (0T 2BEEMERPSHE SN TVD, L
L. JEEMBI O — R 72 B B E & EBHUTICR T 28 A M BIR T 2 FRblET 2 < .
AT RELDRE %13 5 FOBUEIXBUNE & OFHZ DM ORI 2G5 ICR O TN D, W
DIE, A OBESUTIINE S BENLS O Z EIXBE S THRD 5 &) BRI ERE /2D T,
EEHBEO BEMEIIHEY SN D EEZX LD,

F7o. ITC ZBRWT, ERIEREEOMAE & BH5I BT 2 B ITITFTE S OWRGE LI ik
EEMETHEOLEITITEA LR, ZFEESE T HHMER LT, £0 BEEERK
D=8 D BRI TFEEROR SN T AN > TOBHNEIT L% TEEHKE ] oWk Z
NTW5D, 20k, BEEERO DI HEZR BRI A HE S 5 HERSCE R OMEFR 2 HIIR -
ETDHER S 2, HIRMIZTIEH DB, ALTWD, —FH T, HEHBFEEICHE S
. BB OV TUTERNREE LOBETEEE ) BHE LR TE R0V EOME DL ENN
W5,

EBIC, NEEHRE) OFBREA U AR—ITIEMEEOFBEREENPHES Z &b,
BT 2 WA L RER ENE SRR HUE SN AL A IR O D & & bICRTR OFLE R
FHENHIE SN TWD, A IS T52EHRDPBRESNTVLREDZ b, Btk
BLomBo T, SHETR LICBORNLRICE L U, BIfRE OZEARFGEHIIH - T H AN,
BEENAYIC ISR 2 3R, Eii L T\ D & W) RIAHERI S D,

(5) TEEHE] OFEBEE. AHERECH T HHE
R 13, FATROREEIC LV EAL LTO IR TS TS ST



WDHOT, ES B, RS LFEEOIEE), ITEIZITV 9 5, £ LT, EEOIEE), 17E)CE
WTHITEFLRR S LW ORI CTRBEEHEITENLORD D LHE IS,

NEEMB ] O -CIREh O FRE, 1TERRX7e EA IR T2 2 L ITARREM RO <
FEG TRV, U HR—MZH D BAROBIRIER -« 3% OFGEITBIRE ) O 1T H
RWEGI AR S iTe, £z, NEEHE ) OIEEER, 1TEHRAF IO VW TENATEL
DIATHIEP TN TND, 22T, IhbxBEL, Z2TIEWVWOhD FE Yy 7 R
ERANT HICE ED D, ks, NEEHE 1ITEN D EBEHITHIEDOE D NFEOHHA,
FEREE OV TEEBRT 5,

(EDBBRA2wIICREND ITEDRRT 2] OITEHRKD)

AHIF (2005) BIFHT 5> RA— « > v A > (Edgar Schein) @ EDB (259 2 A /0HT
(1996) |2 L4, EDB ORIIOHEIT TU 2 b v FBUFHERS] —EDB &R b -
CRAMRECRFRERE & 1717 - fEE A ToT 2 b — & [REFONETEZ D —hEFEHE X
Z 5B, Baedth, AR, xR0 EMG, BRI 2 —RIIC R Atk
W5 L& BICEBRERSN COZAE, i e EITBER B ANEREEL TR — F =D 1T
otz o, £z, HIGD EDB LAY v 7 ~DA X ¥ 2—Z X, #MEA¥IC EDB
PN (B 59 5 BUR R ECREFIATE TH 2 EI0 YT, SEREOT ML NFTH % EDB
MANMEIEREE2B U THELEZZE bbb, EDIC, HFFAHX v 71X EDB O
SAEBITICURIE S, R OGN EERE E TSI HIGHTE LTO Y U TR — LDk
Zoe VIAATZEVN S,

(EDB LISt TETEMHBEE) ITH->TH. TEREBEIRERR EHFHED

A (2005) X, A AW T, EDB A ¥ v 7 MO BUFFERI Iz LT SAEEZED
[X—=brF—] HENE[H=— =2 ] ELTRES-) LFEL, BV XA D
TENER] 1ZH72 b EDB XA & v 7D DD L 9 ITHISMITF T\ 5,

LU, RAFAEMTECHELZRY TH 2508, BAROBIREUFHEE - 43 0B FHEHT
BAGRE 13 o> TEERERS | Bk B O TEN S EDB ICHE U 72RO & 0 L3k L TV 5, Bl 218,
RFHEERRZOTIH IR E 6 LT MAS O ERERAS UIE UL s G LS 0> 37
TR E BRI AT 78 S5 0Nk B IR ZE IS D NE ML A (B & 1T, ML U 72356 OTE ABLOBISENES &
BoRT D& L BITHB Y R~OBARPFEICHMNIT LI EZH LTS L), MAS I
HRHATOMRE S AT 2emEEEHRE TH V. 20 L O 22 BT/ E & flek B8 O HLSFE 2
B E T D LR P HARTIIAG L o, B0 ERRE R E D A*STAR &
JTC BNHEHEL T, 74 7V A = A5 OMFZERBIEZ T ) — RIS HT 5 2 & & {f)
T, BRA R E R E L TV DRI ETEAN TN S,

1. [ BR—= NV ORPEHNEGR O AR | OFIET, YU AR—APEZOLE %
FRFF DHERF & R BR%E - lRE D oIS E LT, TR TOBEENZ LB T s
ICET D2 2B, EiiShd Eik~7, BRI T X TOREBIFHERI 0178 FE
HbEDEIIIRDIDOTHA D,



4 NRF & NUS %2 & TREEH ] DERICIRESN-EERUVREKRE & DORB%K
(1) NRF OtEREEFRERE & DA%

EINZAFZEHABTEITIE, NRF ORI DWW T, BEEREMKE] (board) #HE RSB KEIC
KX0EMmEnNsZ &, EEHBOBBICOWTIEISHELA L LTABEEZEH T &
NEBTHNTND Z EDENIBER R (FIFRE 2, F 11 FE2H),

NRF OFEREICIE, WFFEBARICEE T 2 BUOR LRtz RS E 5 2 &, EE&OEBEE 2D
WTREIZHET 2 ZEMHRENTND, —FH, RFHFE I LI1C, REICTROAE
RO, FRBEERET D2 ENEHMHTONATND (9 EXHE 3HECEFERG),

F7o. NRF DSHERRZATHE L, BB L EH 2 Ehu T DI LTk, MisE - 4/ R—T = -
1232 54 Research, Innovation and Enterprise Committee; RIEC D5/ RIZIED 72 1T UiE 72 6
vy (5 9 4555 4 1),

Q) RERMDIEERLMERE EDER

NUS REARIEICIE, SFt LN, mEAEBORET Lo RER/R, BEREHBI O
A UNN—DEA, KEORE, B, S5HERO (KE~0) xR, KOFAERKE~D
FEALIEDW &\ ) BFRORIENEIL, S DICEE, NB, FEFOKRBRERH D,

AMBLUES D ICEDRIAIC, REBGPHE SN TWD, FlazsiF i, ik - FHmge
F, ANEEHMEZ B ORE (& HI12§4) . EmEHEERIVAICET 2 RPEart & Ok, BUR
FhiD Tz DR (& HI2§5) . BEEEHBIMENK R O®E & Fam, g8%. BN (§6). % E
DS, RFEORFEE - GREDPFEL - W5y, EROEREICEATLEE §7). B0t
(§8) . KEHERDOKE~DFEHR (§9) R ENH D, [Rpath) OBEEIZOWTIX,
BHEROEHFHAN CERICED bDNTZHHOZELED ST L TH Y, KRNI, Z¥ERE
EREEREGTHILENTELEEOLNTND (§3),

ZO LRI TRFE) IR LHTEREORREZED 2 HEIT, NEEMKR) (TRZ20
HXVZV, ZOZLIF-RAHFRIIRCOND, ik, NEEKE] Tho7obDRREAL
L. SHEICES S AREERIESE— ZEHEE L [F L L-ULo REENCHEEE L2
L 5T, Ho TRERBESNHEAKLEZOTIEH, KO- DIZEELLI-DnbinG
RONEWHERINAEL D, L, ZOZLIZ DN Tl OFANARETH D,

—Ol, EATARZIEEFHEE KEEGFEL IS b ORKOE(LTH-> T, KE
BIEFEZTOEMEZ LI L THERNRRNE NS 2 EThd, T7hbb, 1Eait. KF
DEEE & B, EEOME, BEERE R ERFOEHES DL NMERTED i,
KERG OB/ NI ooy, RFEOEFEHEE D%  NRFOEM LRI L0 F1&K
HIZED BIND X IIZRoT2D T, fEk, IEETHLEAL TWEb DD 5 HIRELE bHER
T EMMELEUNEMI LI Z L2 KRERAGETHRT 22 LICLZZ &b, #RMN
WCRKEEGFEENEIMLIZEWOIBHATH L, v TR—NVBIFARY = 7% 4 MZER
K autonomous university & V9 FHENGX T HAL [ KRFESE] BAIZESNLTWDHDE, 29
L7 OBNnEEZ 65,



H O —DIITEHL L L TORDIE T ZICHTEREEEGEAEIN LI L ORATH 5,
MEEMR ) I XRBIZBWOFE LRS- FEOITEHE TH > T, EHPITHMADO R D
ANFEEFRXBENEFO—RE L TUTONLL R E LD S0BUR L~V TOFRENTHLN DD T,
FTEE LIV TORGIIERICITEN TH o7z, Lo, REMRICK D BUFREZEL L
DATBGHAE L L TOMNMET LD T, HERIIEE LV TIThbils Loy, £h

EEMET 200 L LTREMSGHRENPEYVAENTZLBEZDLND,

5. MEEMBERASFOERMEEICRLT) — FERD I=6—1K) BE
(1) TV— FEROFREICLHEBFHKE. BRFREEXEZSH-BUTHEBO—AKMESE

R (2005) (2 KAUR, T o TRV ORFEFRFITHIAE T, EBUFER ., BUFREZE
ODHEE#HO FTTHED LN TE ), LT, [HFRETO Ny 7TEHR (FERE. REY
TR) DB, MO OOHBORKEE L LTEIRE I, [HRATER MO RO E
BEHEEZHTEL, b 20 THLINDO X HITHE ] ShTnd i,

IO T, ERFEEEZICK T DITEGES OIED J7 & ) AR e %
MNZLTH, ZhERAYRITEOER OEBL L W O HEIRRIBLE D & FIE, FE O E L
&RRTE DB BEE < . B E DM DFE DN T, AR, MBI IER AN E S L, B
FOITH Y AT AROME « BRE VAT ABREEZGND Z LI 0T VWO T E WD 5
MIBNAEL D, 2 LTy IR VEZORREEOF ClkRn, O — NEED
FENPOOAELQEENTZWETHY . ET-OEIAWNGEIZDIZS, —EERIT LD,
FL_XUVORA NEREERTHAANEFREEEZOND, OLONR=Y — NEROENET N
—a vEkEHR, QODFEDBERBEE « ME~DHE, FEE DM ~DOFRE O &, FFED
BUORIICB I A ANREZ B U BN 2505 2 LIl b,

ZORT, AR —VOITEGEE (CBE U CHMAEER (brain circulation) &9 Z & A3
BRENDR, ZHCIHESZ R AMOIERE W > lEE & bic, =V — MNEEEREDHK
REAE - iflE, HEZS. AIRE L O SZ2MbUIs W llEb b EEXBND, £
7o, M EBEMNIER Zm U T, = U — NEOARSEAAE T, B2 5O OEER
FERE. BRI Y & < BREEEICRT DM A BRI AN R £ 5 (Barr, 2014) 2 &
WREED Y — NEBERRFEMHERRSCRED ARICIES O 2 28T 5 L bE 2 bR
Do

2) U AR—ILOBFHEBE AZOLHEA

ZNTIE, =V — NEEOIRMT: & OFITIT L 2 HEBFHRE & BUTREEE 5 O T2 BUT
FRE D —IRRVEE L, ED X I R AF EOHMAZ I > THEINTWHDLDTH A ) D,
T TTAR—V OBUNESBE ORRE N FRIE, A% B2 B4 Public Service Commission; PSC & %
B - FARMYTH7F# 2 Directorship and Consultancy Appointments Council; DCAC @ —.-> D[S
2LV iThhTW\Wg (CAlF 2005, Barr, 2014), 2D 9 H PSC BNABED ANFEHY L,
DCAC N EBUMHERS ., BUMREFEDKE, EBPUTHBEORO NFLZHY LT 5D,

PSC (X 14 ADOZEENBR S, ZEDOZ ITRM - BUFRMEZEDOE B & EBUMEEI O



EEREHBEHERES TH D, FERITEMFOLABER Public Service Division 2324 L C
W2, PSC ITIEEER L HFEEEBE LY L TV T, EEEBRABEOEM LHE, I
B D P Bk EOIERR & NFE B O b HEBUFREEI D COE ()L LM E %
BETHILETHD PSCOV=THA N, o, N7V v7 - F—ERLFHRY—E
A Civil Service & [E|5Z%— B A National Service #81% 7 A& T, A IIQAKE L LTO
]Es, BEIIRELETLOLEZIOND, £D7® PSC 1TEE & EREOWINE -4
fFHEE LTS,

DCAC [FBUFAKRY = 7 A M| BNREEY =794 ., #il 21X, Sing Tel D%
AU T HARPE T D1 B X DCAC OFSHOME A3 % K 9 IZIRE 45 J (Fees for Singapore
public sector Director are processed in accordance with the framework of the Singapore Directorship
and Consultancy Appointments Council.) & #]D THENHER TZ 5

BRI AT k50T MEEKE] ORI EEICITE B ERE OB E BT 28 KE
DAL « BHEAEDSHE S D & & bICEFPITHME O K OERIZ OV THTrE KRE D[R E
HENEDIAEN TS, E/z, NUS REMEICKBEANFIZOWTREORIEZEHS S &
DHEPEVIAEN TNV EnD| BUNREE —SHIEICE S SRS — DERFIC
BOWTHIMMEREFICLI2RBEREREDEVIAEFRN TV D EHERISND, Zh 6D
8 51 RO B R AR E D ER O BUE & . PSC 2 L 25A4H#H O E. DCAC 12X 5 H#tD
RIENDFE - T, MEBUMHER & BUF REEDK BRXEGPUTHORFITES 0B ENR
BEL, ABRZ N EOFREPHHR SN TNDLHDEBEZBND,

Fio. BDFENEYRNCEBUFEBICBUM R EEOEFBITHERORFICHm L2 . £
NODEBEZHELTZD T 5000 2%, —uHIR NFRERBEDHERNFEIR LD TH Y it
T2,

(3)NRF & AXSTAR ME R EHER A o N\—DFATKR & E R ABE

T U — MNEE OIS & AT & 2 EBUFEE . BURREZE L D 7o BURFLRE O — &
HEE IR A EMITE D BFICL RATHNDSEDOTHA S D, £, A (2005) OV — K
REESE DFEIAIL 1980~1990 fECRETH-0D DCAC DOFERL. MHEEHBKRE (3 A) OIFLIR
. EDB O&EREREIZET H5HA . OITICES LD Th B A, B SN - NEILBLE
WZHBIEHMNTNDEDTHH I D,

INBEHGMNIT D72 NRF KON A*STAR DR — R A U N—DHFALARIL, & DT
\FRD BRI AR Lz, TORRENKL L2 THD, 2B, BRI LT, "iEk
RO, BRARY =79 A b HDWITEBUFERE, BUFREXEOLXY =7 %A b
BFHREBLZ e L, ERIZHLEL DBEICEFNOLLIERNE LN, FITidieEy
=7 A EPODOFRICHDIEINR2NGE b B oTc, ZD X5 RIGE | IR D EL%,
FATLOMIE IR DA bIERE S, ERESICRIT D Z LT DD, £ 95 Tho THAEERRAR
KRS 2 LTI AHTHAI EEZABND,



%1 NRF Board members (UUHR—ILADH) (201551 ARTE)

K4 3 Eiid EXAN I AP
Teo Chee Hean B +H RERBREE. NEE | BHEHE. ZEE. BEREEE
Heng swee Keat |5 &1H MAS (R EB1T3EERT) CEO BEXRE. B SIRETCEO
Yaacob lbrahim  |5&{E1&3R4E g FAFKRR—Y4E, LR LB LE
Khaw Boon Wan _ |EIRFAF4E HREHE. BERE . EXERKXFCEO
Vivian Balakrishnan| 321557k & R 46 g% - FE - RR—YH. LU AR—ILEERBECEO
Gan Kim Yong REEHE FE A, Fub- XF—ILECEO
S. Iswaran BHEREE MR8, B EEI1E TREoEGESH FREIRE. BEARE
Josephine Teo B35 @i 24 BEHECEO
Peter Ong £ 58 3CH (Head of BHERE. 5 HIFRE HE-BITRE. RCERAITFRE. TYEVEIRE. %2
Civil Service) (%5dh) . MASIEZE REFRAZRRE., BEXRE. KBXRE. WEXERE
Yong Ying-l HHEFRE ERBERETFEE REBERE. FBHHERE. BHRBIEMAZFCEO. FN
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Quek Tong Boon

Chief Defence
Scientist

HHBHETRE. 7YY
BT (NUS, NTUEER

Bhf&14& B . DSO National Laboratorie CEO

Sun Shih-Wei

TLC Capital Co.

,Ltd %8

United Microelectronics Corporation COE

Tang Eng Chye |NUSTFBARXE
Tan Kok Kiong  |RBEREH (@& ELFCEO IRETRE . Centre for Liveable Cities (BF R 752 %)

Andrew

R, o b—YRARAHESE

Yeoh Keat Chuan

RERRTEIRE

*

1

HOWRE., WERMNSBLL T\ 5,

1 EROR2ZBUTLLTO X D 2RI 9 D33t b,
NRF DR — RIZIZEEUL EICSBDOFEEBREN A =L LTEIML TV,
A*STAR DR — ROER A L N—IZ BNy 7 T T 7 REFFOHE LV L ORF

PRI AT S o IR = VEFR 2T 5 RIRFE O A2 BB 288 b kS T

WT, Z9 LTEFEICESGBIEDGAITIIIE. ARBORELZ L,

v

ii & T OFBREICIT, RMEEFSRELRNT, 2%
L72L, NRF R— R AN —_ A*STAR R— R A R—L L TOHTEBELTH,
FFEEBRE OFALRIUE, HlE (2005) 2358 LB EEBKEICET S
(1989) + » 3 ANDHEBKENEE NEEKRM] & TENEBERORE. SR OMD

BB 12 R A FEFRL - - 1T ETIEER,

IR RO %

FLESRITES



v EOFEBRE. WEMEORE)NG . NFRB)IME L 75 FIc bl o TElE S,
FEDORIHEM N O D b O, Eio, FFEMONFERE) Lo, HEE
TR BE SO BURE R A 3 00 [ O B 0 RN ZEFS DT BCARI AR F 303 Lo N F 5
B EOREAHTIIAAS LIIBIRTH 5,

vi EPEHSFEDPIERIEREL TS,

vii v ICK U TR DS EL 0 B 2 B TS < TREE L T BRILIE D 228 2 70,

7285, A*STAR (E. ¥EBHUTHMOELF IS, F#LALHA LTV T, FFEEHH
BEOHM TRV EREFER IND,
(BE)A*STARDI R AV RREY T

K% EX B % EHIH TR
Raj Thampuran |Managing Director BUk - 5HEE LR . BURBHTE BP9 & (A*STAR)
Suresh Sachi Deputy managing Director FEES T

6. BERMTBUARICET 2 RKERUTARE DLER
(1) Z TG R 2 AT AT BUAR I

VU RN ORFEAATBUL EART . EE . WEEEEEOE & & HIZ NRF,
A*STAR, EDB “5OYEEFHERIIC L - THbIL T\ 5, HEEUFHES T B AR BAfRiER %
SNRERLUERL TWDOT, fERIMIC, ¥ W R — L ORMERT T B I D T % i £l
SNTWDHZ Lichs,

ZDRIZOWTIEKE G [FEEETH 5, KEIL, NIH, [HEHFFE ., =3 /LF—%4 NASA, NSF,
B, BET R EN R, A OITEEBNTEDW T, Bl B R 2 5 i
L. HBSHHFEMAEEZITV, KFEZOMON 2B FEEBINC BT D AFZETREIC R 25 & 4
ED KA TIT O D AFERARIEE & 3R L T\ 5,

BE DB CEPTE MDA HIITE A S L0 ) 2 ERICE L TUXEALFRIKTH 5,
SCEEEA L AT R PEEE R EEBOEDE P EINTREEYS L, Ty T o
> JH§B ISPS, IST, NEDO 72 E LRI} O, v > Bl — b KEH & RERICZ T EHR 2 B
STWDHEIITHZD,

LorL, YU A= KEEHARTIE, FERERERD, T2bb, U HR—L,

KETIE, BRWEBUMHERT - MSZATEUT OITBOS S E £ > T L, 1T
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HH SR B AR—L - AT | EIE

Public R&D 96.15 60%
Private R&D 25 15%
Innovation & Enterprise 10.8 7%
Talent (PhD pipeline) 7.35 5%
Infrastructure 6 4%
White space 16 10%
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7 2. AR R&D X H OB RIIEIA & BLE S GDP IZ31T 5 E|E (NRF, 2014)

HH N R&D 3 (IEAT) Hili&2E GDP &I & (IET)
Biomedical Science 33.4% (1) 9.8% (4)
Electronics 25.2% (2) 27.5% (2)
Others 21.4% (3) 7.5% (5)
Precision & Transport Engineering 10.4% (4) 21.3% (3)
Chemicals 9.6% (5) 33.9% (1)
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2 Retrieved March 25, 2015 from
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3 Retrieved March 24, 2015 from
http://www.nmrc.gov.sg/content/dam/nmrc_internet/documents/grants/FAQ%200n%20NMRC%20
Grants.pdf

4 Retrieved March 24, 2015 from http://www.a-
star.edu.sg/Portals/0/H&L/BEP%202014%20Grant%20Call_Information%?20sheet.doc

> Retrieved March 24, 2015 from http://www.moe.gov.sg/media/press/2006/pr20060728.htm
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OPERATING INCOME TOTAL ($)
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(3) v HAR—/VENLKE: Operating Income Total
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BTy T 4 PRI, EEREOEHEICLIEEDOMMETH D, 198044, T A Y
BRI, EHBA D OB L DM TR INICER ORI AL . KEDREFT
HZEERBODLNA R—)WiEE AR LT, ZOHE/REE, ANEESIZ L > TITh et o
BiEE S RFPORBAMLET D L 2RO LOEN, ZOERZOLOE, FHFFERF
DB FRERS ICHEMAIC 0 B —IFE 21T > THES LT Th oo, 202 LiX, Jelinhfse
DFFFFNAIZ L > TRFEMBORENREK A D & T DB TO—RIZoT- & RS it
2BV, T TIEEE L Efi gy RER & LT 1980 AR A BRIC R FERFF OB
L. ERF~OBRAYNLT 4 —IANIFFEEED TEITHEML T oz, BIIETIZEDOKRE
H HAMIZL T, 30 @M S0 BHREDORTFINAZERT HITE > TV,

B0 FORZRBIIRFET AT ADERTH D, FICHER LA TR B
WOIX, RFPEICBTADMALHEOT X TCEONIELH/ELTO IT7rARA N L
IGHEEMENT DICE ST L THD, A TEHRFOZRIIMNNR T 7 RL—V 7
RBTFENCED N ZER L, FRICKIT DRHE OEE FOHRDOZ AT B AR K
IZZROND LT TN D,

IOTuaRARNENIERIT, FRRKETHSTAX T — KB ) 740 =7 TF
KEFT2 E1TTTIZ 60 4FRIZRENL L, XA T2 v 7 e KEBIBSOREOF TH L OKFED
BEZREIEZEY T K 5 12 Thole, HILLWKRFETHNIEH HI1TE, KFERED
WG IS DN 2D THLING, HREHBATERERE Y a U EABES MR
RKOBNDH, TRRARNET 4 AL, TOXIRBHHDTDICHENLIND X IR oTeD
Thod, WhITHRZBZ AN THEO~2 YA M 2729 RE Lo aR
A NDESLTH 5,

BLRIBNZ L2 N— "= R KT, 7R A M4 7 ¢ ZAORNIE 1992 £ F TR T
BRI, N —= RIL 1636 FRICERNL SN T AV A TH o & b HWEHIR KT T
b, TORFZEST, ATADIVATZ =)L, B —RAT—)L EVRART =L/ ED
Bz I E R O APEIZ R RN DO ThH oo L, AL L TKERO B S E 15 72
WEWIBLENELLIN—N—REXELTE, ZhozIZHREE2T7 7V I/
ke L TOTaRA MIE~OEPIBEFHNTEX DO THDH, 728 1990 HFRITA- T,
A BT F— Nig EOFIRF L OFFNMALT HIT20, K bIEHAIRRT L LTDN
—N—= R TTHLRFOER ERE N EPRICED, REBEOEEZE 22T 67
7ol E RIZIEIBNNWEA S, RO TIXZ D X 5 2B b % BRN 2 ET — 2 05
BT THIEVWEEZTND,

4. REOEM LMBEOE

T E TOWIEIL, BIOHI Tk <72 1980 FARLAE D KFEAT DR E O HLKR 2 7= 31 fl
AT L3 L o7, SREIOBIETIE, 172 - RO EMEIChE 2 ME 7 —
FENET DI LT, TORBNRT T U AEMERT LI ENTEILLEZTND,
UUTFIEEAD DI, AY 2T = FRFE, A== FRE, Y 74 V=T REOKH
BT EOMBOMmKEZTRTT =2 Tho, £, K (6) ZARTIELY, ZIZFAZT
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+— FREOEFR, THH, £a—~=7 =X, AJCE, HRFE, WHER LR YD
MR EDTEDOEBIMA T, TRI=ZA ML=y a rOTRLTWAS LI, K%
KEREOTFEOEABIESNOLNTND, PROBMTERIXAT A WNVAT =R &
<V BRUICHOCT IO TRABHEL TV S A, KEABOTRIZZICONT 3 &H
Thd, £TFETLOEMETE FREAMOTHOMONE, THERITIFELED SR
FEEOBWBEPRZRLTWDLZERNGNDETEA9, K (7) X, B 75 0=T KRELRK
DR Z L DFEOEAEICMZ T, BV T ANV=T KREOHFTH by TAZ =L THDHN
— 7 L—RRORFERBOMBT — X m LTV D,

Stanford University: Total Administration Expenditure (Dollars in Thousands)

o
S
3
S
=3
<
.

=)
S .
= A Bt School of Medicine
S
53

fffffffff School of Engineering

777777777 Humanities & Social Sciences
S el Physical Sciences
=3
g - N i Rt Graduate School of Business
g -

fffffffff School of Law

L~ L et School of Education

- School of Earth Sciences
3
S == Administration
2
o —

T T T T T T
1975 1980 1985 1990 1995 2000

Source: Stanford University Annual Financial Statements 1975, 1980, 1985, 1990, 1995, 2000

(6) Budget Allocation of Stanford University
Stanford Financial Reports &= ¥ {ERK

Institutional Support and Executive Management (Dollars in Thousands)

150,000

********* Engineering

********* Physical sciences

********* Biological sciences
********* Social sciences

********* Agriculture and natural resources
********* Health professions_Public health
********* Business and management
Letters

Mathematics

100,000

Education

Foreign Languages

Architecture and environmental design
Psychology

Fine and applied arts

Interdisciplinary studies

Law

50,000
1

Health professions_Optometry

Library Science

Communications

Military sciences

Institutional support (UC System)
Institutional support (UC Berkeley)
Executive management (UC System)
Executive management (UC Berkeley)

T T T T T
1975 1980 1985 1990 1995 2000
Source: University of California Campus Financial Schedules 1975, 1980, 1985, 1989, 1995, 2000

(7) “Institutional Support” and ” Executive management” (UC Berkeley, UC System)

UC Financial Reports & ¥ {ER%
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AV T HN=T RFFN—=7 L— UCLA, YT xd B ZNR—=RTF  F R
E 10 P DRDMERFZORHETHY 10 KEDLE D E 20 T AEL OFEL T DI
KEOESKRTHD, TORKLE LTOI) 73 NV=T REOTVROE A R, L%
FRBLOYBR SR, EOITEMBFEREZOTHEOMOBEm N ENRNDHTEAD,
TEWHTHA AT 4 Fa—aF /b« AR — 1 (institutional support) B O=/E 7 7
47« w3 AL b (executive management) (ZBH9 25 X HEEA UC &2k EN—7 L—IKIT
[RoTREFEOHFIZTry hLTHDE, BV THN=T RELN—T L—RIZBWNTH,
KEEEROEGEZ T R— T HTFENMPO TS Z &, £72. KRFZEOBITERORE THE )
B L TVWDZ EPHMIZRN TS, Y 7 HL=7 KFTH, 1980 FRUUFEA T 4 A -
FT TV OT U MR ST AR R L TWA Z ERRTEN DD TH S,

IHITK (8) 1FZ. NN FRFOEHRH I L DANBEOHEB LB LT —2 Th D,
1970 FE7 5 80 D 10 - & 80 D 90 - FE TD 10 FF &2 L7 2 DDOKETIL, 10FT
EDOMNCKE AN R TED Z ENAEERE A 9, 725 1980 LI, EOERRIZH
THZDANFEEPHERTWDLZ N5 L, FTHLZEDMWNEL, AT 4 HIVATZ —/LIR
RHLREV, SHIZZEOFREZMIL TV DIDIIE TR ARAT — L7258, 1980 4RI A D
EHRTEDANE TR THL. B F T LT R =& s L—1 = o (central administration)
DTFEOMNL, RICEVRARZ =L XD @O LFOERZ T TRIVUEAT 4 IVA Y
— LD HRERHOZE 1980 FROFENLEBML TWHDTH S,
INOOMBET—Z PR LTINS Z EiE, B2, 7 AU I OMFERF-OMZIL, 1980
EREBRELE L TRERY =V ITRA Y M EAZTNDEZ L, B ICEOTHROMONK
FHRAHIZRKES T AL TNWDZ ETHAH, BIEODLZ A, AFZ 75— K, UC
DEX ¥ /XA, UC D 10 K%, EHICN—"— KFKRFEOMETLN I OFEREIMRIN
TRV, BELL EOMRERFIZBWTHRBROZELR LN DEZZ TS,

Harvard_Salalies and Wages expenditures_1970-79 Harvard_Salalies and Wages expenditures_1980-90
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L
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Il
40000000

20000000
Il
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o

T T T T T T T T T T T T
1970 1972 1974 1976 1978 1980 1980 1982 1984 1986 1988 1990

0
I

ssssssssssssssssssssssssssssssssssssssssssssss

o F. Kennedy School of Government  ————————  Law Schoo!

(8) Salaries and Wages in Harvard, Financial Reports J ¥
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7 AV I OFFRRFL 70 FROKEZ MBI ER L, xR T~ LT - 77 v
T4 T EBIRRLIADT, O LIZL > THESRLIEEEON ) Oy % KRFERROE
BEDOHIZEA L, INTOEEIR & OBMRA LR L d O 2 S 2@ LT, B0l
BRI 2B BICHE L TV o 2D Th D, 2D ENBED 7 — i RETSTo
T AU I OGERFOMBEED L, FEOMHERFIZFEKOZEIEZRL TND B X
HRELDOTIERNTEA D D,

5. RZEOHRKZ L 0MBEN

ZOHITRLIEWZ LiE HE LIRS T 2K RFONEZ L OEEDOENMTH
Lo F—DFEFNIA L T — FRFPOMBENTH S, M (9) TRINTWVD L DIT 1975
DD 2000 EE TOAY 7 5 — ROMBEOEITIE, ZORFZOHRH T EOEERED
HERDPHMEIZENTWD, ZHIEEDORFIZONWTHEEADL I EEN, FH—I2 80 FU A5
ELTEDHMBIZBWTHMEABEOESIFIER L TWDHLEVWIFETHDL, FLEOE
SR HBIIINTE S A LT WEM, 2 XIEAT A IV AT — LR TR ED
OB L VOIS LT, Whw D HER PR ANLEFOSEOMNNIENDL LD &
REL RN &, SHIZER LIEWDIE, RPN AL BB ILRT 8 &2
EETIERWVEBRBIZ PN TIENWD OO, INTESEZID 3O THENE H TRWEF
DEL% crowdout L CTWRWZ L TH D,

SV, REREBEEE2ERTIHMENGNED DI E, ZTOHBMMOERHOE 4
WU TENRNWEWHIFEFETH D, ML TV IR BIE, 80FERZEICT A Y D
ZERF- DK FE - KB OWIREHEOERITRIE L LTIERLTWD, ZDZ &I,
R LT 20BN, MOFROEEEZEMT I T, &K E LTE EFRARET
ol L ARIRITNERLRNWEAS, WHIEKRFESICBITL NI 7 AX T PR
STWHEWS ZEZEEDbND,

TIHEKRBIZEMNORFTZ R TN S, FIIAF T+ — FRFOTF—ATh b, K
(9) 1ZAZ T 3 — FREOT —Z 275, 1980 ERLIER b 2RI PR AZ IR S B0
AT LHANAT =L THY, DNWTLFELROHF/ ThHoTmL VW) ZeZRLTWD, 2
LD DFERIZIBNTIT 90 FFERICTA D & EDOIHBHITIERH R b DT> T oTe, LNL7ZR
MHIERTREZ L, BEWMOOE ZFBHICALEEEESRERA->TND L) FHE
A9, ThbbANBERE T ETESETE DICHRDFHERHR TN —FT, £0
L DARHERY 22 FER D B T d 2 ASTHEBFFIZB N TH PRMHOT NS &) FEIZ
HEHLEW, FFxEbhb LHic, IWHARDFEENET E IR L, RO/ EIRT
HEWVHBEIT, TR EBLAF U T A= RIS UTELRVWL, 220 &idfh
DIFFERFIZBNTHFEERIZA S LEZ TN 5D,

X (10) 1%, &7 2 & OB O X HEOMOE, 1975442 1 L L TORLTWA LD
Thb, FEZITETVRART =X, ZO2F/ICTEZ 1252k, ALK AT
A ANVAT = NRTFRBRERTHOMOERBR L2 L 2RL TS, 72085 CTHl
BREOOIE, RIZIR A7 & FRRIC O IT W TR OEBIZB W THILR L T D &
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WOEEEALH, IRF 61D 105 ~E EOERICBWWTHIERLTWADTH 5,

Stanford University: Instruction and Research Expenditures (Dollars in Thousands)

o
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S |
o
o
<
8
S |
(=]
8 ———e——  School of Medicine
————e——— School of Engineering
———e——— Humanities & Social Sciences
§ ————e———  Physical Sciences
§ ————e——— Graduate School of Business
———— School of Law
————e———  School of Education
§ - School of Earth Sciences
S -
e
P— —t
o —
T T T T T T
1975 1980 1985 1990 1995 2000
Source: Stanford University Annual Financial Statements 1975, 1980, 1985, 1990, 1995, 2000
9)  BEWIEA~OIZEFHOHER (A F 7 +— FR% ¢ School jll)
Graduate School of Business Humanities & Social Sciences Physical Sciences
|
> -
@4
7 /
o -
School of Earth Sciences School of Education School of Engineering
o
o -
©
“ /
o -
T T T T
1970 1980 1990 2000
School of Law School of Medicine
o
o -
@4
&
o -

T T T T T T T T
1970 1980 1990 20001970 1980 1990 2000

Source: Stanford University Annual Financial Statements 1975, 1980, 1985, 1990, 1995, 2000

KD 2 OO (11) 1L, ™N—"—= FRFEOFRROT —F 2" T EDTHD, AZ T+
— FERBRIC A== FTH, 1980 FAREEZL < OFEE O TEEE ~DO LR IR L T
Wolo, N—"— RO —ZXATHIRENDOIX, BEROT—Y T » R A = 2D R D
HOREBENEWVWIHEETHD, FIUIONT, AT A HNLVAT =L, EVRAAY —

(10) EBEWFROLZHBEDOMD : 2% T+ — FKR¥E (1975F% 1 & L7-fH)

NETEDOIEREZR LTS, ZOZ LTGRO II BT BRI 22T B N T,

RELTIRREATREZEE L, REKEL L TORKOMEEREZ Z OMZEORKRRICE
WTHHERFLE D L LTS, 222, ~— "= FOMHORE I Z LI 2 LR T
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HDOTEHWNEBZZTWND,

B (12) 1Z2D &5 7BfbE, AZ 7 — RRFEREBRICI97S F42 1 & LTEDEL
DR =2 HmZEH L LK TH D, BRIBENDIL, EVRART —LOBNE 72T 4
INIEUR K FBE (Kennedy school of government) DEGERBENNTH 5, 1980 HAIZA D &
AR AR L 0 & KV ARSI A N RS D BV R AR 7 — 00k
BORKFBE~OTREN, ZOTEOEUICEINTND L RLIZIE ) BDWEs 5,

WOT—21F, FACLK AV TZHN=T « N"—=J7 L—BOKER T & OMEEHBFEE~DX
HEEOHS Th 5D, UC N—7 L—L, BHRIUICTEROBNKRFETH D, EFRO¥EME
22V Z ORFETIE, BHREMICHEL TS 208 LIEMREPEATHY , D Z &13%
DEEFFEOMRNCHENTNDS EREIEIDNNEDS D, I bAFFEEE ~O LI H
TWEONRLFEHTHY, DWTYHT, I HITEWT., AMflrLinTnd, R0FY
T XD RISHZOFEIL, 1980 FERIC A > TRBICE D PR LZIERSETW o7z, 72
MERIFEIZ, /= 3— R ERRRIZ EDOFTICTB O THEEE O ZIX H AL E ~D X HEEN
BRLTWDEWI R FEFETH D, ZZIZIEICT A U T ORFZERFD 80 HEADZEAL
ERTHRDZENTEDES D,

Harvard University: Departmental Expenditure (Dollars in Thousands)

300,000
|

N

Faculty of Arts and Sciences
Medical School

School of Business Administration

200,000

School of Public Health

Law School

John F. Kennedy School of Government
School of Education

School of Design

School of Dental Medicine

T

Divinty School

P

T T T T
1975 1980 1985 1990

Source: Harvard University Financial Report#& & EEKR

B(11) BENFEA~OZHEDOHER (/~—/3— FR%: : School )
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Faculty of Arts and SciencesSchool of Business Administration School of Dental Medicine School of Design

0 3 6 9 12
L L L

Divinty School School of Education Kennedy School of Government Law School

T T T T T T T T T T
1970 1975 1980 1985 19901970 1975 1980 1985 1990

0 3 6 9 12

Medical School School of Public Health

L o™ e

T T T T T T T T T T
1970 1975 1980 1985 19901970 1975 1980 1985 1990

0 3 6 9 12
L L L L

Source: Harvard University Financial Report& fF A

X(12) HEWIEOZHEEDOMO : ~N—r3— N K% (1975 F% 1 & L7=1H)

HIZ, K (13) TUC AN—=2 L—ICBITLHHR I & DELEDENERLTWNET —
BERTHED, AFTH— R, N—=N_—= LS TIORZFECHMNRZ L%, Y
AAAT —=NRICT, 2R a2 =7 — 3 VBRI OND & I FERAY 77 BF (inter disciplinary
studies) OHUHBRBEVEIINRZ R L TWD Z L7259, 1980 FERIC2 D & BRI AR
DOHFTH, XHEAAIRESNDS L5 7%, oMo ERET koo D
E9ZmoTnol, SHIT, BEEZED TI DX ) RFBEIITE~ ORI 72 a0
PERIZ, T AV IOT AT ITOWHERESEZ T oL AT bienEs 9,
Z L CE@AEOTITIE, BB 2 llcEFIND, AR L AR OAT
H~OSHERE E > T ol WIBE R HDHTEA D, £lo—FH T, Bidrnly
A SE TV LI FROEDICH, RERBOZH G ETETROOND L D127k
STe & RRIT X B57eu0,
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Instruction and Research Expenditures (UC Berkeley) $1000

150,000

Engineering
Physical sciences

Biological sciences

Social science:
Agriculture and natural resources

Health professions_Public health

100,000

Business and management
Letters

Mathematics

Education

Foreign Languages

Architecture and environmental design

T

Psychology

50,000
|

Fine and applied arts
Interdisciplinary studies

Law

Health professions_Optometry
Library Science

Communications

11

%

T T T T T T
1975 1980 1985 1990 1995 2000

Military sciences

Source: University of California Campus Financial Schedules 1975, 1980, 1985, 1989, 1995, 2000

[X](13) Operating Expenditures (UC Berkeley)

6. EXOTHFRRFEDOHR
7 AV B OFEEKRE

AITETCIX, 1970 45 2010 4EETOT A U B DO ESL - TG R D Z & OBF5E#
BOBEOEE T, ZOHTIX, TNENOMRRKFIZEBIT HPRLREDO Ny RE
BT 572012, EICRXOERBOEBITERT L2 L L Lz, BIEEREOT U N7y
b ZARTHEF 2 2N A RS DFET D HllGm s o2 kicmsa <, €7 VA A b
Uy 7 2% WG X DA 37 S OFHAL BEFE O ECE T EE~OERZFH 5
7o, AR DI RFFF~ DO L D5 I AR EZ2FHIT 22 L b H D,

R Z TR, RFEOTRY AL M X 2EEO Sy DZEAL & AFFERLEE 0 B M % fif B
IR TE WD B G, kxR0 B T MmO DL L | ENENDORFAIC
BIHRH L OMIEDY =T OEELRFIT LIV, ZO5HIELH L £ TEDFHDD
AArEEZEZTND,

X (4) (F, == R AX T — R W) 7 =T K¥/—2 L—_ UCLA, UCSF,
UC o7 4= adDT X TONBOIRmIEBOENERL TWVD, ZOmLEIL. Web of
Science D15 EREO KL EEF L-bDOTHD, HMIZRTH, 2030 FI1FE
ORIz, 7 AV D OFERFZOMIEG LOBNEIE L CND 2 ERNbNDTEAH, Ok
WO RKFNTB T 5 REMBE O gL . AEAD 5O Grant & Contract D A7
53, RO OFMEEITE & LR E 2RO, Z OBFERR OIERIZEED -
TAT ST E A RETEA S,
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Number of All Papers in Each University

100000

90000

80000

70000 -
60000 s==Harvard
emm=Stanford

50000 —CLA

S
40000
UCSF

30000 ucso

20000 -

10000 -

1970-79 1980-89 1990-99 2000-09

K (14) EFERFZORLEOLEE
Web of Science & ¥ [EEZFFTR—ILE=24KR54) [ ¥ a2 A b ¥ A 7=Article] [57F=English) IZ[RE
L. ['Web of Science D4y8F] TH A LTz, T—Z ZIuiER (2014 48 12 /), FErPiitim oo BAT I35,

UTFTHE, 2N ZFhonlfl o7 —42%2 /AT 2 & Litw, ARRIFEO5 8 Chf
BUEEIT. D FEWE. MM AT oud— arta—2¥ A2 ([FRES).
A a—F YA TR (YT Y =T), A Ea—F A2 (A= U=T), L
7 (K. B OCHWHEY SHICAEMBTORSETHL, I, AUFEESE
FL LT, IET R, Tl Ha%, EUXZ BURT. £ LTREFETFOT —Z HINE
LTW5s,

BLTE bR, ARRFEROGmIRIT AL LTRESHEMLTWER, FTHE
¥ EMBIEICBT A0 & LYEROESBHOMNIMD TREN, EFOHRTH, EE
fE ¥ (medical informatics) D UL R X 72N E/ R LTV, LML, RFENOT =7
THDHLEXLTLLEINOGDOHENEH L TREVWEFRLARNZELRTEND,

(15) 1ZAEMBFREROT —Z O T, A6 (biochemistry) & /S A A7 7 /) 1m0 —D
MR EREHLEbOTH D, HEHTARNXIE, = FRFOMKRF LT L
TR DI TH A D, AX 74— KR UCSF &0 o T2 MBI H IRV KT L
TOHHH LM OEZRL TS, —F T, "M AT 7/ av—2fom 5L, &
EZDORFIERRBIZIENENDORKFZZNO Y =7 L LTIZIUE ERE EML Ty,
FEMEROZE LD b X0 TFORILFRIENWASAFT 7 ) a o —0OFHN, RERKEX
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RETEBZDREEAL DM, IC—REROSETH, N—r3— FOZEH L 72O
R TE D, X THLRY A—A~b®ﬁ FERNTY v aTDH5mLO b7 20
DFFDOIZEALEDN, EF - AR PR TH D &) FHEIT, ZOmSCHRORFELE(L
EARELTND

Numbers of Paper in the Category
data: Web of Science

sm=iiarvard ssseStanford ses{)C|) ss==(CB UCSF  ====yCsD

1000 1 ':,..»{"’t::ﬁf o

1970-79 1980-89 1990-99 2000-09

(15) Life Science i LN

fFHR L FEROMILOFTIEL, EDOES 80 5 90 U T CRaEITHI L Tw
VAY/AN A~F?I?&/7bﬁx7wﬂ%f FHELTHAD EHBREROENDRERONS, £
TELLLRBITEMLTWA DD, Y7 hu T TEFAZXZ 74— K& UC/A—7 L
—DHONZEHLTWD, — T, N—FRU =7 TR E L DI EZELHL TV
YA wmAaUC%/74i:aw0$ﬁ#E% LCWDZENRRTEND, Y 77
V=T L) HIIZ I 1T D ICT PEFE & KPR & OB ELRBREZ DY S, £ LT, 1FH
BEBIVEFLFOHICE O THRBROMBEANLNZE LD TH L, K (16)
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Numbers of Paper in the Category
data: Web of Science

smmHarvard =s==Stanford ssss{jC|p =8 UCSF Ucso
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(16) Electrical Engineering

VU R—VENKFEORE

T AV OWRRFICBITH08H T & OMAEEDORE ML LI LT, o0
N /VERNLRFORBRO 3 OB Z R L TEE 20,

LR 2 2®X%X, Mechanical Engineering, Computer Science, Microbiology 5 & O
Biochemistry D3 BFIZ31T D SLEFEDOT A U I OMFERFE T U TR —IVENLKRFEO I
BTHhDH, ZNDDREABALEBIL, TFEY T R—IVERLRED RS 2 AT
LIS D B TH Y . BERES THINONEE Z# R LIS S Y 217> T 5
WFERRIIE 6 T D,

F 9% < XX L. Mechanical Engineering @ 90 XN DRE M LI TH L, ~N—
—RNEbbAA, AT F =AY 74NV =7 THRRFLBNTH@ENIEmWVREZ
RLTWD, [FEkD Z &1 Computer Science (26 L TEINDMN, T A Y I OWFFERFD
LRI LD L BHE TR,

—J7. Microbiology & Biochemistry & 9 A= Bl 7R O M ITH BN TEH U AR
—WVENLKRZOMSEFEDOREILE . Ll N— 3= RKXRA KX 74— R, UCSF D
R LT DL T AT DOMIRERFAIZ—HOE DS L Ebs, £ TH 90 FR0D
BHNDT AV AOMERFITIBNDL LD RBNT, MBI FERONE COMEK ZIED
TWDLZENRATEND,
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[X|(17) Microbiology Biotechnology and Biochemistry Molecular Biology
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e Harvard esssssStanford emssNUS s |JCB s Caltech s MIT s Harvard esssssStanford esssssNUS «wwwnUCB emsCaltech s MIT

X (18) Mechanical Engineering and Computer Science
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I N ARYN 7T
X (19) ~21) X, "—/"—FK, AZ 74— F, UCLA, UC "—7 L—_ MIT (&7
B AR —F5eE OB OB E 2 7 b DT, fToflEIiL, kO@EY ThDH, F
9. biomedical, engineering, multi-disciplinary, applied physics & V)9 4 DDOFEIZIREE L
Too TALENDSEFT 1997 4E02 B 20 FMICHIR L 728a o<, FESITHER SN R v
T O EREH L, SHIT, ZOETOEFRIC IDEFEAMHG LT, TOHREED
DL EBHFL ., FZIZE LT 5 affiliation 226 Z OHFZEE Y & OMFZEREEIIC &

LTbk@#%ﬁNko

K] O BAMR T BRI SRIT 4 DO BFICIRE L, HEMROMILE by 725 IZREES
LEGRhoTon, SBITFEKE ELO®RAEZILRT 2 TETH D, TORIX, A¥ 7
F— R, MIT, UC "—7 L—_ Z LTV AR—IVENLKZDOZNENOMETORFIEE
DWANEHRHOZEALZRLTWD, BRENDIL, EORFIZBNTS 2000 455 2005
FEIIDT TAZ—REDOBEIHNELL > TWNEZETHA D, KRy v TAR—VESL
REFILZ ORI R E R AMES ZT/ > TWD T ERRTEND, ZDOHHITHOWTIL,
FRET = RETH > TV e, T2 Tt & 2720,
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Economic Development Board (EDB) Mr. Gian Yi-Hsen
National Research Foundation (NRF) Prof Low Teck Seng, CEO,
Dr. Tan Chin Nam
Lee Kuan Yew School of Public Policy, | )
] ) ) ] Kishore Mahbubani, Dean
National University of Singapore (NUS)
3/12 “Ft&
Prof Ba Halliwell, Deput
NUS . Ty puty
President (Research & Technology)
Professor Tan Chorh  Chuan,
NUS .
President
313 % Office of Education Research (OER) | Associate Professor Lubna Alsagoff
/f
National Institute of Education Associate Professor Jonathan Goh

ME2 2006V HR—NBMT—7 v a v

1M

mEE LD (1/26 A0

1  BE&EE : Barry Halliwell 3%

B SO RS T Barry Halliwell 4% (NUS) (3SR CHEMA 2B L TE T\ 5 NUS OBLRIC
DUVTHEIT LTz, NUSIZS U AR — L DOME—DIRERFTH D, AP FER LT LDk
MBI B 3 E D05, NUS 13, WF9EE O F AR sRIC -5 < FEHERY 72 4fF 98 (fundamental
research)Z B L T\ 5, FHHARFZOAL L THASRFLEELEX TS, 2B,

AR
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FEXS 72V O PhD OFUIAR A~ VLT 5,

2O LB I D@ & & RFDOFET, ZEBECENKRET U7 ENEEZ 22 & 2
YR ERLR E L TERSBEOBBO—D2IZ o T D,

AMEHFE D E TlX A*STAR B2 1% L CHEEIL~DRIT 58 1% L T\5b, [HLF
T XA D REEIRGE E 3 [R] T translational research Z #EE L CUN5, RICK THRER A A
RVEEIZOWTIERWERE HITFT T D,

) LICEVRRAILD N D L 9 ey B LIS & M SR & BREEARIZ OV T HAfFSE
EHEDH TN D,

2 BASEE  ARE—RER

IAAPE—RREI R R KT) XA ARORFOBUIRES L OEHEE /I O BEMEIZOWTHE
L7,

HE 72 & OAE O R D350 U | B 2 25 RIIE X9, BARORFIIMORA T
WD, ZOERITIERFPEE CTEE RSN L, TRAICE LWVIRBICSH D 2 & 235
Foivd, LWL THEDIZY OMAEERIZIEORFTHEIEL I 2LV TH DL
bThHD, B, PEHNITARDHERFHITIGETENRWVIIEE Z L, T—XI1
WHRNHEDHEU,

MU B RLD L EBEW ) O BEMEN D, EELENSZ WIS AL X D0
HThHD, VOHR—IVIEEHNIDEATHLZEHH 0, WEIHESHOTWS, H
AbE%-BEELENNETH D,

RBNAERAT DWW TR ATz, OB F R ORERIT & THEL WA, ZAUIEMT
ELVOLHEEER, AVoRAICHEND EXIVELY, YU AR—LH HARSHEMT
HLEES LA, BENND E—EEI& o, Lo TH% L VIEVERER N TEIE
EBZTWVD,

3 Timothy Sebastian {8+

Tim Sebastian ffi£: (A*STAR) 1%, MEShEHFRE (FDD) Ziie L7- o TR — /L Ok
BOR DOE AR AL T, A*STAR O&RENC SV THE L7,

A*STAR 133 TR =V O FESIHEEA D —>TH D | T ZEOWFERE %
FFo, A*STAR IZEHFEXEE (MTI) O TFIZH D Z ENFHBNTHY . ZITIZEL A H
B> 5,

1980 AR S FIESCA > RORIAC, BN > AR — V3 L TSR £
EMENHND L2220 | IHRMOBLESE TIEy o AR — LV OBAENENTE L TE T,
TO LT e RZT, VARV TIEREBOR O —BR THFFEBRAFRRE ) Db 3 4T H i &
Niz. 29 LIRS T A*STAR IX MTI @ FIZALERT BTl b,

2000 FRINSIFIANA T AT 4 ANVFBHOETREPIEE D | A TR« =7 PFRAL
SN, 29 LEEZM R EREICL > THESNO L o R — L& /5 BNEL L,
FIESELCE G DT L) RIFICINATR&ED N7 L0 ) ik N e £ » CTE T2,
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A*STAR IV SbDRZEET 0 7T AzEH L TR, B REDRIICE b
STAMERBED TE T2, E VR ATV AT Tl WS DS O A B b R
IZHED TN D,

4 Tan Eng Chye %

Tan Eng Chye ##%(NUS Provost)iZ NUS O 7 = = 7l 12 DU Tt L7,

NUS (FHADOFTHEHZED DL L DT> TETW D FEEE LGRS Tidie <,
FELRFWOWMEZES, FROLFHEEE L L THASHIEROEB{ A TETW
Lo BFO XD REMESETH —MOERESHENOHfFIND LI TETEY,
AUENUS DR ZRTHWITH S,

FIE D LWKRFORERENFIL, RED LWARRMERETH 5,

HEOFHREATEIMNIM T2 RESEHNTEY o O WIEEANLORATH 5,
12 FANCKERDOT = 2 THIE A EA L7, 65 i DEFELZHIT TN D & Z AN KELE
Do

HREICHEE HIF TV D NUS 7228, fiT UC Berkeley 757 = =2 THEIZ OV T L E =
—&Z T, FUCE D E (1) SN OFHEN LT &, WEGHIA D72, (2) #fE
BENDHDIKFELTETN D, (3) AIEMECHHMEICE T 23l AT & W\ 5 fefi &
%Hto:5Lk:fyb%%iz\E_ﬁgﬁﬁ_ﬁwfméo

5 Angela Goh ##%

Angela Goh Z#% (Nanyang Technological University) (£, kv 77 7 2D AWM & #EH5T %
WZIE, BWRERZT TIIAR 0 THY | (EESENIEE S (A2 — T v 7Ee), &6
WA 72 & & W o T2 & /Y72 &7 7 high care” 3B TH D Lia U7z,

RPN E STy T 7 TADAMIZ, ZDOADREREHT LV S ZEEFITRLNAT,
O N 2 PP &R DA DEREN 2 DT, HEFICEHETH D,

NTU (% 2007 425 2008 2T COREASBIC LT =2 THIEEZEAL, by 77
T ADNMBEF~DR TN TE e, T =2 THIEOZHANI L > THAEH b LD o203,
ZHICEDLETHFEOHEBE b L E2a— L 2A, HREEL TWEHEHEON3I D 1 O
BEBNIU 2EL I 55250 ko7z,

Ny 70T ADNM OO T-OIZIT 3RO 50 E, REREDNEETH D
R, EEDTZOITITERD LRPMLETH D, FICHEWEEIX, EARITENTZIFEE T
HY =X =y IRRITF TNV (FENRZET) VR—IDBRETHLDT, 2oL
e iR — MERIOREIC S NE AN TWD

6 B

SRR (BUEKRT) X, R Y =X =2 FRT D DICHER TR ED TN D
7= AL O D A EFEI LTz, STRHE ORkx 7270 77 5O T C, SHEEHE OILF
WS DT T TR a AN T4 )= EEEDTND,
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MEA I Z TRY ., 29 LIz L TRFEMEZ W THRIG LT 2 &Rl Eh
TWb, RFAKRTEYTA NIRRT 4 v 7 ZAREIZ K D3 A~ A7 85 BRI O A58 %
HEDHTWND,

Fro, D <AXTEBEMIEFREE T & WO R THE AR R A = X "= THH D,
B RFITFINAFAE T DAk & 7o F i & W ) - 8 L2 HEE T 5 Z L 3 FTRE T D,
S 5122011 FFIiT THOITERBREIERGRIX) DIRESN, A7 A /"= 3 7
Ve o f ) R_R—=2 3 OB TS 72 B E N 72 STV 5,

7 HREERE

FIFIEIEE GREKE) XA ARORFZOBUIRZEE 2 72 58 KFEOFi 7= 72 B0 fHL A
FCHFT R RFFECOWTEEE L7z, HARTIIE LS REEENSHD L TETEY, o
SeEE E 2 B HEMEE R LTS, ZHUTEEREREA~OEZE N - T D Z &R
—KTHD, BARTHE, REVERTLHHEERGENOLT LA SN/ NE NS IR
~ v FORENEE TS, FRICHEEFREAREOREMMBEIIRE WV, BENPLT D EH
TR T HHEEB O A THE T TN T, BT 2EAMRN & B bt Tl . K7
ANFT LD THEEICEHN TV D,

O L, FEERECITH e R Fpe, BUEM A L7z, B, HARTIIRFPWE
DT Y 2y NREEENNTEY . RIS 2 B0 EOWN O F IR L ol
LR ED DTS, BYERED 2 9 L —#HOR Y MAIALEN T Hivd,

BUERE O RS, IHRBIOHFEMBEITMZ TRIANH R EZG5 2 &N TE 5 K5I
SNTWVDLRFFBEHEE VD Z L ThDH, FED CEO REBEHED ~ Yy 7 EnbE
BERSEaERTTZ0 . WA REBEEAT) AT om0 2= ERTRD Ah
LY LTEY, HMEREEMSOMEL RS 2RO Y =X —2FTH T v 7
LELTHEDLNTND,

8 klpERHE

R (BISERBART) FHROFGHRFOFTIC TRRE] OFICET 27 — %08
2DV TRE L 7o, KETTIE 1960 AL -0 B BUN 0 b REPEA~OESENBIR L, K¥
MITRERRESEDORATZE BT, £ DR, Office of President 2358{b S 41, K% E
DOHFRADHERBITHR R O, £7229 LI Z &S T, RFEOEEDERALIENE
Roiiz, BEOEMIT o> TUSHRE (LERAEMEY) ~OESRAREDIEZT205,
BULLRZRONDILZ 5 LI NI 75 By O PR OS2 8 63, ASCRF - #h
o TR BT,

FTREIDMA TS E L TH, KEORFORRLTICHSBERRNEEZ BT
W5 NUS TH, HARRFESE O > TASCEY: - SRR ons A oni,
BRI RFHBAPHM L 2o TETWHN, HAROHEE AMIIKRT - EHESR - AW
FIIEEEF T X —OMTAMIREMENRZ L, M/ EDITERITHEIZZ LW, EFHZ
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MNMBFIRFZHWET D LI > TMOD THETH LN, HAD N N— FEEND,

9 FTARAIyVayv

Barry Halliwell 3% & LAZHROET L— FD b & EICLLTFORIZOWTiEima L
77
KEZBOMSTH

NUS 1% 2006 Fi2iENME S, DENIE G DRABER LR UKETH 7203, IEAMEEIT
WMHEHBICRETED LR o7, HENICRKESOBFOBEEFIIRKE VD, BUFD
L EDBENEIIN, ZOHRTRNINTDHEITR->TEY, EHIRICEENTED
DU T2, NUS TIXkE (JFFICT—F BAFTEA T TR~ KRF) OfGE2T
~v—27 L TW5,

HAR S 2004 FFRICESLRFEPEMMES NN, faH5OBBEIT/NS W, ZOEBO—2i%
FeThD (Y HR—IAERD X S REERMOARIFERIT 2N O TR EHIEE D
SOUVEELNRES Thotz L Bbid),

5&

NUS 1% 2006 I EMMEESND & & BUFIE . BUE 75% DA (%D 25%IEF4E0 5
DIZFERL) & 4% 30 FFEMICHTe 5 T 65%ICJHD STV EEE AL, ZHTEMICH
725 TNUS BEEEZFH N L TONRITNERLRNEND ZEEERT L, 2720, &
AR BT > TUIBEBIN LD~y F o7« 77 KBRS TS,

BETITEHMA T LT RLAOND, 728 21E NUS ODE VR A « A7 —/LE executive
education TE < DELEHET, TONEMIEICETE NS ZEE2 LTINS,

N HERT~D FAE

TR AU S TR S ATV SV OB DR TIE R < EEOHE

RE (R — T v 7Ee) FLEEREERTH D,

HEoH BEE LD (1/26 F14)

1 ETPL (A*STAR) #iffi

¥ H OF4% 1L E 7 Exploit Technologies Private Limited ~ (ETPL) %35l L. Mr Liew Hui
Ming (Vice President, ETPL) D 2 [ & & RAQH A LT,

A*STAR DX v ¥ g UFFIRGHER O T2 DI FOKEDOHIEE AMZF R L TN Z & T
HO, I vva RO EHEE L TS, 1991 425 ) National Technology Plan 7372
RSN, TR > TR = TFIRREH ~ DO 2 B A TE 7o, TRBRBITHEM L, 2002
#(Z National Science and Technology Board 7% A*STAR (22U S 417z,

A*STAR (213 4EWE 757 B 2 024 9 % Biomedical Research Council (BMRC) &, ##t - {b
¥ TERDE 2% 9% Science and Engineering Research Council (SERC)3 & %5, F7=
ETPL /X A*STAR D7 7 /uy— -« N7 U A7 7 —HATH D,

HMEECIIFICH I EO~—7 y MR EZZBRLTERY, =y F iR EorgEiEn

—154—



HDOPPIEFICEEIZ 2D, MUWEHE T |~ T A ' 2 EE NS & OffF5E o
V=TT Ll BRI ERE A VTV D

A*STAR & HARDERAZ W ZIX, BAGHRELHME, IST & ARG 250N Tn 5
BRETIE, 77 /mY— - NI URT 7 IEFEE E ORIV L, R e
WANIZD72NRD Z EIFETRNEBRD TN, TORDY | FFMREREICHETICEY
DIFFERFET DD LT D2 Ll FIEERNATZT TRWEZ AR RFHE S ML & D
BN o7z, 7o, FUDNDDINAD 5 HHFFEE DB 5313 85% (7272 L LIREEH V)
ERRBREIGITREINTVD

A*STAR foc&@Hwﬁ%m/%ﬂv~¢%ﬁ§ﬁofcﬁka5F'nEJu\ LTI, N A AT
A HINDLE TIHEEDOUME 472 EON— RARIEFICE < . RERRDBNTELZ 20
L DOREZEZHFELN,

2 NUS Enterprise 35

¥ H DA% 1% NUS Enterprise Z #5f] L. CEO ® Lily Chan 1§25 L T\ 72\ 2,

NUS Enterprise @ X v ¥ 3 U FHE EFIEMOB N 22l 2 NUS OHE - BFFEICELY 1A
DI EERETIETHD, WHDOELREERZHPEL TEEICHT 2BEZIT-720,
R F v —DA U FaX—a EEE TR0 LTWD,

FRZ I L TnWah e v=7 ME LaunchPad@Singapore Thbd, FEEVYa L —
72 812 H D NUS OHEFF v v 73 AT HMOARZ = NT T TA A ST DH L
WoOHbDTh S,

WahhA o B — 2 T AT o TR EANIY VR — VI 215, ERICEXEZT 5 A
HE, T2 CEFEBEMEAR LTz Block 71 LW ) @A D T, 4 v F 2 — g
VHEEBIToTWD, BUETIHHFIZZDOAZ— T v 7REEL TN D,

oL im%%ﬁw A EN BN -T2, 4 Tl Google RFER LW\ o 7o KA
AL =T v TR AR LIZEZES L ) I o T,

BREGE TR, BARDRSFIRZAESRE L T NUS O E S v v H fvicx L
T, BEICIRYHDPAEOEIINUS TH/hSWEDRIERH ST, LrL, 29 LI
AT ERAEDOEI THH OIS L DT> Tk Y, #EH#EIZEILT Launchpad 72 &1 HLEE A
FHNUS Z BT aRAEBHTETNL LD & TH D,

LD L ZARBIZONTE, FEMA ELETORT LN TELRILTFA L W &
DZEThHoT,

B3 BEIX LD (1/27 FaD

1  Gregory Clancey #E#i%

Gregory Clancey #EZ#% (NUS) (FESLAY M1 5T 2 AR — )V OFRFFHEANTBOR 282 0 K
S, VUHR—L ORI E LT, BIEIXRFAHEATE  (Ministry of Science and Technology)
DHEIELBRNWZ ERNH D, ENEH > T=DO DB S, £DRb 0 B FEESE (MTD O
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TIZ A*STAR MEREIN TN D, TN ahnDd X D IZHEEBUR & R HEIRBOR 3B #72
B & 5,

1991 HZ 5 M) D National Technology Plan 23 /AF S L7273, 2D & EIIXFHILEFREY)
BB ITRTH S TR0, 1990 FRMNORESEDD . XA T AT 4 INVD L D725y
P8 8FH SV L 9127272 DX 2001 FLIETH D, 77 D/3A A 7R U A (Biopolis) &
SlAn =AU HITHH &7, 2011-2015 OF 5 HIOFE TIE X 0 RFAHELR 28T L <
W5,

FNI T ARV TR RN H 5, FEEOHIE FO L ENLEFITMRS, £
ERRAFFE DT AT oI Tz,

2006 FEDIENET, Y HR—NVORFEFA XY AROZEHLORFENS, 71—
NABRIOT A Y DA IERF~KERENEZZTHDT-, bEb s onT & LT
RLIEV U HR—=NTHDIZH, WP REEZFERL ., W ~FAELIRET 52 LT
WFICRE /1 & m D T o 72,

B Z X NUS OHES S Ly DIL 2002 FED VY a2 RN L—% LY (2, 200347 7 7T /v
7 4T, 2004 5 EE7e & EHE X TS, F72 MIT, Yale K%, Duke K278 & & i ¢ i
HTUVo T,

KEFEOEIZE b - T, BRABFTLEDLY D255, 4 F TIERBRTLTH - 7253,
AIEMEICEZX 2B LI ICR->TETND

2 Pauline Tay fH+

Pauline Tay 11 (National Research Foundation, NRF) [ ELTE DR} H T HOR OME 2 2 5]
L7,

VU H ARV TIIEMDER 28 5 Research Innovation and Enterprise Council (RIEC)73
a2t LTl V. RIECIENRF 2O AR—F 22 Tnd

TR VTIN5 T TR D . 2011-2015 O HIfH T S$16billion O
THREZ=a Iy FLTWD Fiffi3E E0R0) . ZOP TS T AT 1 TV T 30% R
E—EDREE LD DL LI TE T,

NAFRAT 4 INVPS BN OO 538 CHEPEE % LCTE Y | Biopolis, Fusionopolis |2
MATC7 V=T v 7 (mxbX— - BESH) THHA A - =T Z2FoTN D,
VUHR—EIZEBREOF I L > TREL LI TE M, PR ZEEICH T
DEIAFan——RRELTEL TN D,

3  Wong Poh Kam %

Wong Poh Kam #id% (NUS) (X3 v HAR— /L ORFARIEOR O & FRBEIZ DV Tk
720

—IRENC B L EIT TR 2 A A T DIZR R 25, ZHUSxE U TR TR B 34 1517
R E RO DMEMDN DD, T AR — VOBV FHINBORIXFELER L B 7 LT
WHTZH, ZO ML — A ZIEREREETH D,
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Fo v AR VIRS, ZEEBEEONELEKE IRFEL TEER, A%IFI T
R—NVFEOEEOEEELEHEDIND LIV, 5% I 9 LIE ZAZEEIE L NITEE
RAETH D,

ARV ORVEFMTBORIL 5 DAEFTEIZE SN TV DAY, BIKAELFE T3 (strategic
pragmatism) D& 2 5T, FRIZH AR EZ T 25, BENREZEBSVRSL I, FENRE 2
5NDZ EEEL HD, F722001 D 2007 FED A*STAR DR EZ DL ONRA A AT 4
T VAR E < RIE L7 Philip Yeo D K 9 R EREROMEED KE W,

%I, Y AR—EAARPEEER L CWDEEAD I A~y FREICREZ DT T
W5, B 20 2000 T DO RFZOENMETY U AR —IVTHZAEOEEFFNRAE L
VANV

4 Frif— R

H—RIZd% CERKRS) AR FET LT ) M AT 7 ) aV—DEESH~OE
HOWFGEIZHOWTHER LT, ®l b OETAE S . 7 ERSE Tl ABIEO R VW HAR
T, B - lEEDBHTOA ) _R— a3 VIIHETH D, O F THPI OB MM 5
DIEFDFREMEN B DT ) SAFT 7 ) v P— 13 HIAER TN DO —>ThH D, NS
T TS AN - IR E T HOIL SFEO X ICHH I 2508, ZHITRETH S,

UTHE, T #d% 13 NanoBio (2005-2009) . NanoBio FIRST (2009-2013), COINS (2013-)
EEEMHEORM T e V7 ME#ED TET, FHIRRKRFEORR L THMRFZSCHEEROS
meHETns,

LS FETIIRERBDERDT=DOF, TWIREPADOEDOHBETHD, VA AERELE
TADTF ) TAL AL THRAMBERENE T 5, U A TOHRITHEND LN TE
V. BIEIEER S Phase 3 KFROERT) DEFEIZH D,

BROEIT L HEICOW T b A ED TS, T/ A 4T 7 ) aP— 3k b
HDT, ARDOEATHEE &3 —r v OBHPY R &L TR— =% F L, mi
DTEWTWD,

BUEEITH O COINS 7' ¥ = 7 F Tl PIHZEMHED & IEF IR 7 D King Skyfront
(Kawasaki INovation Gateway) ([EIZFHIERFX & L CHIEE) & THFFEHLR DOFE(E 2 D T
Wb, ZZERNTF Y —REDA U FaX—F—Ilbd, BEOEETHHTZD, v
HR—=IVINEDT 7 A L,

-~ =

5 #WAREHR
AR EHIR (R KT - BISFRAKRE) THARDEREA ) X— g COBIRIZOWTHE
L7,

R EPIIEE IT W CRE 2L ) RREREFMICH D, ANDOBIBFIHFROMBHT,
J = YVE B E LT s RR L R R O iPS IR O3 I X - T, FEERSCE «
NZEDETERNBATRIZR > TETWD, PTHFHAERKITIFEE 20% 2 E 2 DTG E
DTN TBYIEFITALTH S,

—157—



A3k, BARDEENERIIT 0 v 7 N2 F =307 BekoREESH TSN E T
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ZOMREIEHT 572012, BRTITHIERXHEZ 8 2 TE 7, 2013 FOKFELEID
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BT RFOM BT DO BX N K o CTHAEROESDINET 5 2 L BRSNS,

6 TAAIYYayv

RE #EIFR GORLERY) BIXOEILELRGEM GRKT) OETL— Db L,
FICLLTF D BIZHOWTERN e ST,

VR — )V DR F
VUHR—IVTEHIEENEHT L0 ) I EREWBIRAR ST T, KRERIEAN=Z
R2=T A PBRCFEL TS EO N e bRl E LTh D, NN TELFEED
LU TEETHZLENTE D, £V HR— MTEHI M EEREDOIR#EN T 7 T 1AL T
Ho, HRTH 2 ERHS>TND, VUHR—ITE > THEEMEIC LD EEREITR
FHREOTERIRR TH DN, SEERENY U HR—/IRET DB, MR EERH#EIC
DONTHRTL Z BNV DB RERFETH D,

FI2 A AT ))ad—

> TR AN DI T ORI DWW TR E B LR A b vz,

FINRAFT 7 ) a P —DWENRED L HIIEH ER D F o T o7ein & v g ikt
L C. A T#E21E 30 4RI HAFFE &2 HI 6D TNz, B F0 2 AT ER R RICHEEE L,
EREOEFRNEEE LG THENREL, BZRIEBRE Mo, FH NI AITHEE S
DRI/ NE Do T2, BHEICHEZ RN TE 2O L RIZ OB 1= & Bbh b,

BEDOT 4 AD v arTiE 2 BEOERMNHEICEBE I, ZO%UTOZ L 03ER
ST,

EERRETEOREMOHBLOIXT v F

PhD L BHEDORDHLAMBDO I A~y FITARICEOLND O TIERL, BEOEITH
NHRARRETHY . v HR—ILTHEBERNIIFET 5,

BB DD RA YOI TEH D, KA Tl Doctor of Engineering & V9 PhD & ($5E
IEEFRENDH Y, EEORETHIZEL LN ot tim e ES WS 7'u 7T A0
ENTVWD, FIEETH ZORYHACBELAEEY, 3 KRFETRITL TN D, YR
— L THEBIIHI LT e s T LEmE LTV,

F o IR =AU B FEREE & PhD OBRIC DN T2 A > bdd o7z, NRF (281
HLEa—TliE, WEWVRERSMNEE L O RN Sz, KETIEFREE 7o & TEE
ka5 L, PhD THMMEZELS LW ORI R > TEY . AT T FRAM O
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National Science and Technology Planning and the

Role of Research Universities

Jointly organised by National University of Singapore and The University of Tokyo
Co-organised by Policy Thinknet
Supported by RUI1

26 — 27 January 2015
The Vista
Level 7, Lee Kong Chian Wing, University Hall

National University of Singapore

OVERVIEW

Science and technology play an important and major role in contributing to today’s economy.
This workshop studies how research universities can be instrumental in national science and
technology planning and policy-making, explores similarities and differences in practices
between two countries, Japan and Singapore, which have made a significant impact on the

innovation-driven growth in Asia, and identifies key factors for successes in linking science
and technology to economic growth.
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Programme

DAY 1 - 26 January 2015 (Monday)

Time Agenda Venue
9.00am Opening Address The Vista

Prof Barry Halliwell (NUS) Level 7

Prof Yoichiro Matsumoto (Tokyo) University Hall
9.30am Session 1 - Human Resource Development and Talent

Acquisition

a) Human resource development: Effective policies for
developing human resources critical for fostering
innovation; and their (unintended) side effects

b) Talent acquisition: Effective methods for recruiting
foreign, talented researchers (and management of its
downsides)

Panel Moderators:
1. Prof Barry Halliwell (NUS)
2. Prof Hideaki Shiroyama (UTokyo)

Panelists (10-minute presentation by each panelist):
1. Dr Timothy Sebastian (A*STAR)
2. Prof Tan Eng Chye (NUS)
3. Prof Angela Goh (NTU)
“Great Expectations; High Care” in university talent
management
4. Prof Yutaka Tsujinaka (Tsukuba)
Transnational Education in the Globalizing World: Case
of Japan and University of Tsukuba

5. Prof Kiyoshi Yoshikawa (Kyoto)
Fostering talent and international competence in students
and young researchers to generate innovation, and
recruiting international students to live and work in Japan

6. Prof Takahiro Ueyama (Keio)
Managing science, technology and innovations:
Strategic aspect of acquiring the human resources
in America,
Singapore and Japan

10:30am BREAK The Nexus

Level 6
University Hall
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DAY 1 - 26 January 2015 (Monday)

Time

Agenda

Venue

11.00am

Session 1 - Human Resource Development and Talent
Acquisition

(cont’d)
- Panel Discussion

The Vista

12.00pm

LUNCH

The Nexus

2.00pm

Travel to Biopolis - Exploit Technologies Pte Ltd (ETPL)

2.30pm

Session 2A - Industry-Government-Academia
Collaboration: Best Practices for Fostering Public-Private
Partnerships

Visit to ETPL (Technology Transfer Arm of A*STAR) - hosted
by Mr Ho Cheng Huat
(Executive Vice President) & Mr Liew Hui Ming (Vice
President, ETPL)

- Discussion

ETPL,

30 Biopolis St,
#09-02, Matrix

4.00pm

Travel to Block 71, Ayer Rajah Crescent

4.15pm

Session 2B - Establishing Science Parks/Research Centers
for Industry-Academia Collaboration

- Visit to Block 71 hosted by Mr Brian Koh (Director, NUS
Enterprise)

- Discussion

Blk 71, #02-18
Ayer Rajah
Crescent

5.45pm

Travel to NUS Shaw Foundation Alumni House (SFAH)

6.00pm

End of Day 1
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DAY 2 — 27 January 2015 (Tuesday)

Time Agenda Venue

9.00am Session 3 - Linking Science and Technology Policy The Vista

(including University Policy) and Industrial Policy

a) Linkage between science and technology policy and
industrial policy: Effective instruments for science and
technology and industrial policy, and issues faced by
universities

b) Evaluation of science and technology policy: Effects of
science and technology policy in biotechnology and
information and communication technology on economic
growth

Panel Moderators:
1. Prof Wong Poh Kam (NUS)
2. Prof Gregory Clancey (NUS)

Panelists (10-minute presentation by each panelist):
1. Dr Pauline Tay (NRF)
Fuelling the Innovation and Enterprise Landscape in
Singapore
2. Prof Wong Poh Kam (NUS)

The link between Science & Technology Policy and
Industrial Policy in Singapore, and Implications for the
Role of Universities

3. Prof Gregory Clancey (NUS)
A Historical Perspective on Science and Technology Policy
in Singapore

4. Prof Kazunori Kataoka (Tokyo) (20 minutes)

Development of Innovative Diagnostics and Therapeutic
Systems Based on Nanobiotechnology

5. Prof Hiroshi Kan Suzuki (Tokyo and Keio)
Medical innovation and regulation reform in Japan

10:00am BREAK The Nexus

10.30am Session 3 - Linking Science and Technology Policy The Vista
(including University Policy) and Industrial Policy

- Panel discussion

11.30am Discussion and Wrap-Up - Choosing Priority Areas: The Vista
Theme Selection and Resource Allocation

Moderator:
1. Prof Takashi Tatsumi (Tokyo Inst Tech)
2. Dr Masa Sugiyama (Tokyo)

12.30pm | LUNCH The Nexus
2.00pm End of Workshop
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No. Name /Designation Organisation
1 | Prof Tan Eng Chye, Deputy President (Academic Affairs) and
Provost
2 | Prof Barry Halliwell, Deputy President (Research &
Technology)
3 | Dr Lily Chan, Chief Executive Officer, NUS Enterprise
4 | Prof Andrew Wee, Vice President (University & Global
Relations)
5 | Prof Gregory Clancey, Master, Tembusu College
6 | Prof Wong Poh Kam, Director, NUS Entrepreneurship Centre
7 | Prof Peter Ho, Vice Dean Science
8 | Ms Irene Cheong, Director, Industry Liaison Office
9 | Dr Wang Hui, Director, Research Administration, Office of
Deputy President (Research & Technology)
10 | Prof Chowdari, B V R, Office of Deputy President (Research &
Technology)
11 | Prof Hang Chang Chieh, Head of Division of Engineering and
Technology Management ) o
- - - - : National University of
12 | Dr Ting Dor Ngi, Associate Director, Technology Translation Singapore
and Innovation Partnership, Industry Liaison Office
13 | A/Prof Sarah Cheah, NUS Business School
14 | Ms Ho Yuen Ping, Research Manager, NUS Entrepreneurship
Centre
15 | Ms Susan Kheng, Program Manager,
LeanLaunchpad@Singapore, NUS Entrepreneurship Centre
16 | Prof Khoo Boo Cheong, Mechanical Engineering
17 | Prof Seeram Ramakrishna, Mechanical Engineering
18 | Ms Maria Anindita Nauli, Student, Faculty of Engineering
19 | A/Prof Lim Wei Shi, Director, Off. of Vice President (University
& Global Relations)
20 | Ms Noreen Tan, Senior Associate Director, Off. of Vice
Presidenet (University & Global Relations)
21 | Yeh Choy Yan, Associate Director, Off. of Vice Presidenet
(University & Global Relations)
22 | Mr Ho Yong Min, Manager, Off. of Vice President (University
& Global Relations)
23 | Prof Er Meng Hwa, Vice-President (International Affairs) Nanyang Technological
24 | Prof Angela Goh, Associate Provost (Faculty Affairs) University
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No. Name /Designation

Organisation ‘

25 | Prof Chong Tow Chong, Provost Singapore University of
Technology and Design
26 | Dr Timothy Sebastian, Group Director, HR, A*Star
27 | Mr Ho Cheng Huat, Executive Vice President, ETPL A*STAR
28 | Mr Liew Hui Ming, Vice President (Planning, Innovation &
Enterprise Division), ETPL
29 | Dr Pauline Tay, Deputy Director, Innovation and Enterprise National Research
. . . . . Foundation
30 | Daniel Wong Jinye, Senior Officer, Innovation & Enterprise
31 | Mr Vijeykannen Ng Hui Yan s/o Vijaratnam, NRF Intern
32 | Ms Yeo Zhi Lin, Senior Head, Academic Research Ministry of Education,
33 | Mr Zhuo Gangwei, Manager, Academic Research Singapore
34 | Mr Masanori KAWABATA, Second Secretary (Science & Embassy of Japan
Technology), Japan Creative Center (JCC)
35 | Prof Yoichiro Matsumoto, Executive Vice President The University of Tokyo
36 | Prof Kazunori Kataoka, Schools of Engineering and Medicine
37 | Prof Ichiro Sakata, School of Engineering and Policy
Alternatives Research Institute
38 | Prof Hideaki Shiroyama, Dean, Graduate School of Public
Policy
39 | Associate Prof Yutaka Matsuo, School of Engineering
40 | Assistant Prof Masahiro Sugiyama, Policy Alternatives
Research Institute
41 | Ms Hei Chiu, Ph.D. candidate, School of Engineering
42 | Mr Ken Hayashima, Master’s student, School of Engineering
43 | Mr Yang Qian, Master's student, School of Engineering
44 | Prof Hiroshi Kan Suzuki (formerly State Minister of Ministry of | University of Tokyo and
Education and Science) Keio University
45 | Prof Takahiro Ueyama, Graduate School of Media and Keio University
Governance
46 | Prof Emeritus Kiyoshi Yoshikawa, former Executive Vice- Kyoto University
President for Research
47 | Dr Fumitaka Wakamatsu, University Research Administrator,
Office of Research Administration, Division for International
Affairs
48 | Prof Takashi Tatsumi, Executive Vice President Tokyo Institute of
Technology
49 | Prof Tamotsu Tokunaga, Executive Advisor to the President Tsukuba University
(formerly at Ministry of Education and Science)
50 | Prof Yutaka Tsujinaka, Executive Advisor to the President
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No. Name /Designation Organisation ‘
51 | Prof Shuji Hashimoto, Senior Executive Vice President for Waseda University
Academic Affairs and Provost
52 | Dr Kuniko Urashima, Deputy Director, Science and National Institute of

Technology Foresight Centre

Science and Technology
Policy (NISTEP),
Ministry of Education,
Culture, Sports, Science
and Technology
(MEXT)

FOHI U—rvayREER

(Japan’ s research needs to go global)

(K= &D)
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National Science and Technology Planning and the Role of Research Universities
26-7 January 2015 at National University of Singapore . J

Japan’s research needs to go Global

Executive Vice President, The University of Tokyo

Yoichiro Matsumoto

Motivation of this Project .

*\We, Japanese research universities, are suffering rather
difficult situation to sustain its activities.

* We would like to learn Singapore’s policies for the research,
education, human resource and their ecosystem.

* Recent situation in Japanese Universities

* Publication of Papers

* Mobility of researchers

* Budget

* Active and Competitive Research Area

* Why international collaboration in research is important ?
* The challenges facing Japanese research institutions
-Strategic Competition and Collaboration-




Recent situation in Japanese Universities
(Publication of Papers) B
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Source: UTokyo calculations based on Essential Science Indicators, Thomson Reuters, Updated date September 2012

Recent situation in Japanese Universities
(Mobility of researchers)

International mobility network, 1996-2011

Counts of bilateral flows, by first and last affiliation
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*QECD calculations based on Scopus Custom Data, Elsevier, version 5.2012, June 2013.
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Source: OECD Science, Technology and Industry Scoreboard 2013




Recent situation in Japanese Universities .
(Budget)

*Japanese Universities have suffered a long
term budget cut for ordinary operations
lasting more than 10 years.

*The ratio of competitive funds have increased
rapidly.

*We must change ourselves towards strategic
thinking and planning for research, its funding
and sustainability.

Recent situation in Japanese Universities .
(Budget)

(In 100 million yen) Science and technology budget in Japan
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Recent situation in Japanese Universities C

(Budget)

Recent R&D trends by sector of performance, 2007-11

*GERD : Gross domestic expenditure on R&D

Constant USD PPPs, index 2007=100

PPP : Purchasing power parity

Total R&D (GERD) Business ( G Higher education
United Slales EUZ8
120
10 F
100 —_— —r—————
a0 90
80 : . . ; 80 . : . ;
2007 2008 2009 2010 2m 2007 2008 20008 2010 201
Japan China
120 200 ¢
» |
180 |-
Difterent scale for China
160
140
120
80 . . . ) 100 . . : )
2007 2008 2008 2010 2m 2007 2008 2009 2010

*OECD, Main Science and Technology Indicators Database, www.oecd.org/sti/msti.htm, June 2013.
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Source: OECD Science, Technology and Industry Scoreboard 2013

Recent situation in Japanese Universities C

(Budget)

* Tendency for external funds to influence research performance are more

remarkable.

fundamental cost & external funds (RU11)
1 :0.54(2006) = 1 :1.01(2013)

Change of fundamental cost

(in billion yen)

1,240.0
1,200.0
1,160.0
1,120.0
1,080.0

1,040.0

1,000.0
2006 2007 2008 2009 2010 2011 2012 2013 2014

Fundamental Cost 1,221.41,204.31,181.31,169.51,158.51,152.81,136.61,079.21,112.3
Include RU11(National Univ only) 454.5 441.7 436.6 431.8 422.4 418.7 412.1 382.9 400.0

mmmm Fundamental Cost «=@==|nclude RU11(National Univ only)
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Recent situation in Japanese Universities .
(Publication and Citation of Papers, Reputation, Income)

Citations
100

Normalized citation

Res reputation - global :
impact

Res income / Acad staff Papers / Acad staff

e Univ Tokyo

—— NATL UNIV SINGAPORE
——— PEKING UNIV

= TSING HUA UNIV
—— UNIV HONG KONG

Inst income / Acad staff Papers
——SEOUL NATL UNIV

Papers / Million res 11
Source: InCites Institutional Profiles , Thomson Reuters, Updated date 2011

Recent situation in Japanese Universities .
(Publication and Citation of Papers, Reputation, Income)

Citations
100 mn

Normalized citation

Res reputation - global )
impact

Res income / Acad staff Papers / Acad staff

@ Jniv Tokyo

——CALTECH
Inst income / Acad Paere —— HARVARD
staff p
—MIT
——STANFORD
Papers / Million res ——— CAMBRIDGE
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Source: InCites Institutional Profiles , Thomson Reuters, Updated date 2011




Recent situation in Japanese Universities

(Active and Competitive Research Area)
A big wheel represents the world of science.
Each circle indicates the research area in which the University of Tokyo has strength.

o

Decision Sciences Computer Science = Mathematics Physics and Research Area 1
Economics, = - Astronomy Most active authors
Ecom;ﬂ::’clzs and — J)M ! jll ’ ﬁ“»—x , TokuraY., Ueda.,
Business, Management \_))_) 2 Nagaosa N.
ey Word:

& Accounting
Tt =]
Social Sciences
—
Arts & Humanities

,
Nursing j

Pharmacology, Toxicology
and Pharmaceutics

Research Area 4
Most active authors

Suga H., Yokoyama S.,
lkegaya Y.
Key Word : Neurons;
Animals; Synapses

SRS o ——

Medicine

Microbiology
Source:Elsevier SciVal
Updated date 2013.12.5

Neuroscience

Biochemistry, Genetics | [
and Molecular Biology | —

Agricultural and
Biological Sciences

spin;transition;lattices

| | Chemical
Engineering
Materials Science

Research Area 2
Most active authors
Ishihara K., Kataoka
K.,
Nishiyama N.
Key Word :Polymers;
Micelles; Shewanella

Engineering

Research Area 3
Most active authors
7 Tsukaya H., Fukumoto
Earth and Planetary S., Miyazono K.
Key Word : Arabidopsis;
Plants; Gene Expression
Regulation, Plant
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Recent situation in Japanese Universities .
(Active and Competitive Research Area)

University of Tokyo

National Univ. of Singapore

Tsinghua University

Peking University
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C

Why international collaboration in research is important?

* Scientific output has grown rapidly and collaboration between institutions in

different countries has intensified.

. International collaboration networks in science, 1998
Whole counts of internationally co-authored documents

F Russian Federation

'/J p Netherlands
Italy ’ f

Swedsn Germany

United Kingdom

| United States

France \

|
* Australia

International collaboration networks in science, 2011
Whole counts of internationally co-authored documents

® Austria
Chinese Taipei ) Finland |
b . @ Russian Federation
Portugal Belgium
* \&
Argentina N
New Zealand
i AR 8 Netherlands
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™ ¥ Switzerland
Iraland Sweden -
Lo = Chite
India N
wea @
Denmark i _En_nad_a & lzrael
— Uni_ted States Hungary
Brazil y
Turkey i . Iran
Australia iy
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Czech Republic China
n".
Singapore / Norway South Africa
Hong Kong, & Mexico
China

*QOECD calculations based on Scopus Custom Data, Elsevier, version 5.2012, June 2013.
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Source: OECD Science, Technology and Industry Scoreboard 2013

Why international collaboration in research is important?

* International collaboration papers are

2.60
2.40 |
2.20 —|
2.00 |
1.80 —|
1.60 |
1.40—
1.20 |

1.00—

Fleld-Welghted Citation Impact
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0.60 —

0.40 —

0.20 —

0.00 T T T T T

likely to get more citation impact.
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t t t t
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International collaboration (%)

Chart Legend
California Institute of Technology [Institution]

@ Massachusetts Institute of Technelegy [Institution]

@ Osaka University [Institution]
Tsinghua University [Institution]

@ Harvard University [Institution]
@ National University of Singapore [Institution]
@ stanford University [Institution]

@ University of Cambridge [Institution]

@ Kyoto University [Institution]

0 Tohoku University [Institution]
U University of Tokyo [Institution]
Source : Elsevier SciVal Year Range:2004 to 2013
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Why international collaboration in research is important?

Singapore

T —

P L

19

Source : Elsevier SciVal

The challenges facing Japanese research institutions <#
-Strategic Competition and Collaboration-

* We need strategic competition and collaboration among Japanese
research institutions for the management to increase their reputation
and visibility globally.

* Each institution must be more competitive in human and institutional
resources, research funds, facilities, student quality, educational
performance, global openness, clear vision, efficiency of management
and so on.

* Under those severe and open competition, we can make a win-win
relations among the institutions, which is the collaboration.

* We need a long-term and bird-view thinking to enhance the sustainability
of research and education activities in the institution.

* We do need a global collaboration.

20




The challenges facing Japanese research institutions C#
-Strategic Competition and Collaboration-

* Create sustainable environment for research institutions;
»Secure enough funds for institution (Domestic).
» Get more R&D funds (Domestic and International).
» Enhance the mobility of researchers.

* Boost international personal exchanges among the world.

* Create Network of Networks between institutions to discuss our
common problems and enhance our activity of research and
education.

* Get a strategic policy to enhance research ability in the hyper
networked global society.

21

We are very much.looking forward to having
fruitful discussion and our future collaboration
under ”Shakke| concept.

ThanE;“

—
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