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HA® 2000 £ L EOTFZEBAZSTR B X, BEE KL TA v 7y b (IZERSEE & A M) &7
7Ty b CHENERSC LB OmME TR TR TWA, £ 7y b TH DS EEOWIER 5
BHREMLTWDE—FHT, BRI, WFZERSEEBEH DX GDP 2D W T £ EIZ LA
I BA5, HRZI P —E W LB TH S, 720 HRESKOMIERIEE 5O 5 BT
OEBEEDD R WEIIC S ZLIE R ve — . FIEREAMIZO VTR, FEPEAZH L T
TWaH, HARZTTEAEZD R, WEEREEEICE > TE. FCKR&E DT 20 ~ 85% BN
LCwahh, HARZIDME—, 10% BPLTWwb, 77 b7y b TH LM LI TIE, B4
HMromh o Th s KE, 2R AEM I ZMEL T s HhE, 2L T, X% 50% DL
K TWVBRRMEE & IR, HARZITD 9% DI E o Twb, FHFIZOVTH, &H
5 O BEEASBEIMEICH 5 —F Ty HRIZOWTIIMRER AW TWb, T74bE. HAD
BHEFAM A 7 RX—=3 3 VEORPRHEFHMT ARG IO W TR S N5 X 9127 - TH D 2 WEEN

\#%\ﬂ%&ﬁmﬁﬁ%B$@ﬂﬁ@ﬁ?ﬁ%%tfwé:&ﬁﬁﬁéo

FUBHIC

% R E AR R E. HEOMERIEORM OMEC ER MO R Z HZ, B4 2R E
MR &2 ek, HH L Twa o RETIE, EANRRAEMIEEIC L ). BAOHZR
DIRIIZONT, 2 R KB S5 HICES T THROBHFAEMN 2258 L < & 722k H,
2000 SEAC LIRS, USRI EHM D 2 ML Cw A hE, 2L <, BAREoRLTH Y, (&
I RHFEAM ORIEDE N KL Y, 75 VA, EEOFFS EERELDD, #BlT 5.

1 HRERERDOA>T v b

WFZERFE & 1E. WIS E Z W XF RO R (98) LR L 2RO EE~ORA (%)
Thb, TOROIIEEEANMPEAIN ATy M), ZORETH LM - Tz,
AL D B VTR E L TARS A TIE S NS, RHEITIE, BIED A 7y MiZow
TOMAKWLIBEETH HH7EF TR R AN Z Y FiF 5,

¥ KRICBITLA V=4 MERO®RET 72 AHIE, 2019411 H 13 HTH %,

(1) BARIZBWTIE, CERRHFARSHm - AW IFZEnic X A TR e s ] (GET))  RO¥ [RS8 8% 2019)
(2019 4 8 AN HT) o WBAMEIRICE 2 [BHESMMF 7R A RS (EF) O [P 30 4E RSB 78
AR (2018 4F 12 A2%R#) BN LR FEAMIBETH %o EHHTid. KREOEF 78 F (National
Science Foundation: NSF) 2 & % Science and Engineering Indicators (Fg4EF]) R0, R IBH7H#% (Organisation
for Economic Co-operation and Development: OECD) 2 X% Main Science and Technology Indicators (4EF). BRI
H4s (European Commission) (24 % European Innovation Scoreboard (4F)) 3MRFEN LR FHMIRIEETH 5o I
European Innovation Scoreboard Tl&, FHEFAMABEEOMER. HHICLEEHF, BINES (EU) M 28 22 EIz
EU L ORI 13 2 E. BICHAZ SEMAENZ 10 2EZ B RE LT HEOHMEERMEO B AR
B X ORI KEE DAL I R=2 a VIRBEONR YV F I —F 0 7 2 f7oT0Wh, ZOMICH. MM EHED R#E%E AR
& T DG FTAT HERRRS (World Intellectual Property Organization: WIPO) AMEiFSEO MMM BEMEIZI A H L 7= Fa
VR T H5E, BRA RPN BT oA ) RX—= a VIR T AR 2 . BITL T 5,
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H1HEE BHFHAN A 2 X— 3 YBORO EBREI)

(1) HERAREE

(a) MEBEEBEDOHRE

R OBFZERTEE RS 5 —HTHH P, 2015 FEFET1IL9 THE FIVISEL TS
KEL HE, HRT, 20 120 E2EDTWS, FEOWERREIIHN T 5H%E @@ﬂmmﬁ
%ﬁﬁam‘ HIGEECTH LR B AL (Gross Domestic Expenditure on R&D: GERD) O %X 1
IR 2000 4EMFE T KEO GERD X 2 Lo HAR, KUOMBORE %% K& LGl &#EL Twiz,
LA L. HEO GERD OHMAZE L <\ 2009 FIZIFHAZBVWBEL 2 ko7 TDHED
HEl O GERD OHIMNEHE X, 2017 12T 4448 fE PV & RAE 1AL TH o 72KE D 48378 F
WERKEIZR > TWD, BIKREZBWERL, R TROMERHEEL XN T LELE 25T
RETED BAETE &\, ﬁ H AU, 77yxtﬁmeD®%Mﬁ%%&&<\mn$@
GERD 1% 1999 4ED 13 5128 T > T %

X1 ZHEOMEEFREHRE (GERD) DOH#E
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* WEEJTAAM (2010 4E V) HdE
(Hi8t) OECD, Main Science and Technology Indicators % F\ZEHAE K

FEFEBBE DK EVEOIZ ) 25, ZHOMEREEZ XM THI LN TE S, €2 T, HOFH
T 5 EROREFEIEO ) LIFZEHIBIEEICH ) U CTL2HEZMERT H4HE L LT, GERD DX
GDP IR &M 5. IREDIX 2 12 GERD D% GDP It % /R$ . HA® GERD %} GDP Il
R4, BOKEZHERFLTEBY. 2017413 3.21% & K4V (3.03%) &I, 3% #i#z T
w5 Y, LA L. %< @FET GERD ®%f GDP Hid EFEIAIICH ). HAIZEWDEDDHh 5,
Miu\*E@ﬁmmwiﬁbuhﬂbfmnikiZW%a&ofﬁb\¢E@ﬁmm

(2) 2001 ~ 15 4E> 15 4EHC 2 f5LL_ISHEIML TV 4, National Science Board, “R&D Expenditures and R&D Intensity,”
Science and Engineering Indicators 2018, NSB-2018-1, p.O-11. <https:/nsf.gov/statistics/2018/nsb20181/assets/nsb20181.
pdf>

(3] National Science Board, “Appendix Table 4-12, Gross expenditures on R&D and expenditures for R&D as a share
of gross domestic product, for selected countries or regions: 1981-2015,” Science and Engineering Indicators 2018.
National Science Foundation Website <https://www.nsf.gov/statistics/2018/nsb20181/assets/1038/tables/at04-12.pdf>
B, WAL, 2009 FILHEREE )M (Purchasing Power Parity: PPP) ZHWTRVIREL72bDTH %,

(4] MUOELIZOWTIE, HEDT 14 5 A5 1765 KEDS 16 f5 A 1.4 5 TH 5o

(5 HAXY GERD Oxf GDP WA EE K OHIRIE, #IE (4.55%). A AT (4.54%), ATx—F (3.40%), A
A2 (337%). 138 (3.30%) TH ko
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HHMENEL L, 2017 4E121E2.15% FTEALTWA, —F, HAIZ 2007 412 3.34% 2%
L7288, —E%W LMRMEINTHh 5,
X2 &E® GERD Ox GDP lDHFZ
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(W) OECD, Main Science and Technology Indicators % $:\Z % HVER

(b) HAEBISREHTE (GERD) ICHDHIBAFOEIEEES

EHEEICBWTIE, BUF & RIS T GERD DR 9 HZ AL T B 00— TH 5 ',
312 GERD 12 2 BUF O AHEIS 2R § . B & REGEOAMESGIIEICL > TRE
CE% L, HE L CBFOAHEEGIIRAEINCH 5, A, HRIZEZEEOH TEIFOHA
HE GRS DR VAHN 1999 4121 19.6% T - 72 BUF OB EISHS, 2017 4F121E 15% & F
% K#EE TET LTWAS, —J. 2017 2B 2 hE OB o fHEIEE, 2003 47 & 1
BRLT10% L EET L 19.8% & 72> T 525, EOHMITRBEAFEONFER 5 O KiE %
BINTdH 5,

3 #&E® GERD (C5® 2 HAFOAEEIS
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—— K[ ] =R ==Y 7% e
K7 T Y ALFENIDWTIE 2017 SEOBUEA R TH A7z, 2016 FEDOEUEZMEHI LTV 2o
(1) OECD, Main Science and Technology Indicators % 32 EEHAER

(6) HHIMIEETH S, FEETIE. KEEHOMER EU 7L —2T—2r7arJ4, HELe%, i s8H0H
BRI 15% LR, BUfFE REIMEZEOAIIIH 85% I EFH5TWwh,
(7)) HENZOWTIE, GERD 1258 2 BUH O BHHEI A DI E AT T E LA DEHD 2003 4 TH 5,

ARA B 2020 OFFEBMA 2 N— 3 VEOR (BHEBANICE T 2@ &E 70 =27 b 2019) 3
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(2) WIFBFEAM

WEZEBH S A IS, WFZEBASIG B IS B W TR E LM U EE LB TH 5. 1990 4F4%
FTIEAAR, KEL RAICHFZEE DR L T 7z05, W 2 i Fr B E 25 78 B S8 ih gh i i
T5HEH)ITHBIHE, T ZORWPZELL TV 5,

B 4 12K EOMREEROHER Z R T o 1999 FEDIE R THFUR K TH - 72 KREIOWEH (965
JIN) 1E 2017 4RI 137 TAETHIML Tw 3 @2.0% 8. K4 v, 75 YA, FEIZD
WTH, ABOBEBIZ/NZI VWD DD, ENEN 64.8%. 79.9%. 72.9% O I3 CTHFFEH A3HE
LTwW5, FEOMIEEIE. B2 L <. 2011 SEICIEKEZBWIKE, 2017 1213 174 75
ANEZ o7y MR, BAROBEERIL 2.6% OMBICHE > T b,

4 BEOWMEEHOHES
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* HHENZDWTIE 2008 4EF THIZEE O A E e > T 72728, 2009 4EI2T—

FDOAHRE T EL TV 5D,
(1) OECD, Main Science and Technology Indicators 7% 32 5EFAEIR

IR A OR T SRR TP & B B B3 IR VAR - AR 2 e R s, K
FRMEICBWTHIRERE L ET AL RTAME LT L SIS EORRIIEET
Hbo WHOK 5 IZKEOHKRFHY: - LHERGHOM L5 H B EBOHER 2 /R, 2014
FEOIE R TIE AR AT 19.6 T AL G2 L TWA25 €0 173 5553 E (#3275 0)
LRE (B3N KBFLZMELETHL V. RE. KESRSOHREHE - TEISFOMH
T HHE E AR L TE2. 1999 FEDOIF T 1.8 T AN TH - 7 KENZ B A Hit5 HUEHE 1,
2014 4EIIE3 TAETHIMLTWE (70.1% 8. L2 L. 2007 4ELARE I, WRIEIDOKE %8
WA RS OB L SRIREEAEAMT LISk oTe FA Y, 75 VA, HETYH, HFH
513 2000 4F & FREE LT 2014 4F13. Z1F1 20.5%. 45.9%. 84.7% DILF TN L TWw 5,

(8) 2009 ~ 17 FEDHIMARIZ 51.0% TH %o

(9)  ATCTHERSE LT RIF72REL PEL HA (5900 A). K42 (L3TA). 797 Z (8,000 N), FEE (1.2
JIN) PAOETIE, By 7 20134, 16 TAN) &4 Y F (1JTAN) HEHREE - TR TF O SIUFE 1%
VY, National Science Board, “Appendix Table 2-37, Earned doctoral degrees, by selected region, country, or economy
and field: 2014 or most recent year,” Science and Engineering Indicators 2018. National Science Foundation Website
<https:/nsf.gov/statistics/2018/nsb20181/assets/561/tables/at02-37.pdf> % FIZHEFHHFET, H5HIH7-0 [WFED Social and
behavioral sciences IZBRAF LT 5, F7z, EHSE - RESH O L F &I TR (K5 B
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HARIZOWTIZ, 2006 4E F T35 BUSE B L 7228, Z ORI EIn2 5T,
2014 4EFEE I 2000 4R & LB LT 10.2% A L TwW b,

K5 HREOBERFZE  IZRIFOFLEMEELOHR
(WAL - FN)
35
30

25

5 i —— ———y

2000 2002 2004 2006 2008 2010 2012 2014
e K [E] el I[E] e R e N Y EAZAZS HE[E]
(Hi#) National Science Board, “Appendix Table 2-38, S&E doctoral degrees
in the United States and selected European countries or economies, by
field: 200014, Science and Engineering Indicators 2018. National Science
Foundation Website <https://nsf.gov/statistics/2018/nsb20181/assets/561/
tables/at02-38.pdf>; idem, “Appendix Table 2-39, S&E doctoral degrees,
by selected Asian country or economy and field: 2000—14,” Science and

Engineering Indicators 2018. idem <https://nsf.gov/statistics/2018/nsb20181/
assets/561/tables/at02-39.pdf> % F |2 HEH VR

2 WMREEROTINTY b

IERITE DA 2RI, HEEFANOF LRGP —EADEAL, ThIZL) b7
5 EINDMHEEDIERE, LIEKEDN ETH LA, AfiTid, MREMEORRE LTAE,
THAEIND & &HIT FBAHATERE & LR S B SN 5 A SCR R O IR 2 fERE S % o

(1) ZfiTEa

WA, HARORMEFM R I O T IS L TR EZ R THERLFENE L, HinT
WAH, TR LB DS ZF ORI E D I DS\, O FELRHOTIIRETDH
B2 END. RFOWIEIEE ORI MR LORRICKL S TV DE EEZTI W,
WRTHRR SN L@ I MO—EIZH ) 2017 FF£121F, 2000 £ D 2 5D 151 TIAR O
PREINTVE, READOH 6 IZEZEOHRIHOWER LRI KRENT—H L T3t Gk
BER) MBI E (20174, 371 5AK) THY, HAORFAHEMEZEEL TE& 2 L2L. HEOD
A B OB L <\ 2006 FEICHRE 27 & o 725D BN WTEB D, 2017 I
X344 TTROFHL #HEH L TWb, TOMMDFITIE. 2018 ~ 20 412 D FPENIKRE Z BV K
&, MRCTRZOMLZMERTLIEE 2> TOLTREND L. FA Y. 75 YA, EREIZD
WL, AEICGHEERZHELLTETEBY, 2017 FIZENLN, 10.6 JTA (2000 4F & H
LT60.9% ). 7.4 754 (I 53.8% ). 10.9 IAR ([ 66.5% ) OFmLEZEMLTW5E, HAIX

(10)  WFZEISEIOERENE () OREEL LTH R Lo A, MIEEEI OB OIREE L LT Al L S5 H Sh
L% (W5 RO A Al SO OIS B ORI IA I ST b,

ARA 2020 OFMEBMA 2 N—3 3 YEOE (BHEBANICE T 2#&70 o =2 b 2019) 5
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2017 AEIC 8 TARDFG L Z EI LT 225, ME & KT 5 L st BmE ML <. 2000 45
R LT 9.4% OWINCHE T > T b, HAROFGCHUEZ, 1980 FHZFIT M A w7, EEIZE
WOVt 1990 SEREED O R 10 4, BELDVPOE 2 MEHMIF LD 0D, FsCEhs i
ML 7225 72728 2007 ~ 08 RIS ENAHR W TH AN, ZOHDMEE O —THTH
5o

REDK 712, ETORLEFIHE N 1% DL OZFNZERIZOWT, KEDNENZ#) %
Yo MEOFIEPKE SMPTWRIRWOH, 10 47T & K L TB BT da€ DA %
FLTWB Ny, 77 VA, ROERERE SR, HRZTPWTNOXGIZBWTHRE
ML E#E L LTwb,

6 HEDHRIHDOHRE
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e S [E] el 1 [E] e [ 7K e {2 AV [
(M) [ 2581 REEORCE. Toplove (1%) HliiEsm X HU
M2 — 5] A LIS - OHiEE TR o XY F
<=2 2019) GRAEEL 284) BIEEFANT - 22T BORIFZE T,
2019, pp.157-180 % FE\ZEHEEVER
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7 ARXHOIBEELOEL
(BEAY ME* HARE 2005 ~ 07 5 (FH) »5SHARSF 2015 ~ 17 F (FH) OZEA1L)

Wik ZNE Hh HA KA 75 YA e Wi
ALL Topl | ALL Topl | ALL Topl | ALL @ Topl | ALL Topl | ALL Topl
1 | @=—> &> 1
2 —> 4 ® 2
3 ? ® 4 v 3
4 — Vv ? 4
5 v [ ) 5
6 ] v *—> 6
7 ® 7
8 8
9 9
10 10
11 11
12 v 12

* P AT METIE, 1 AROR UL, i SCHEE D S 72 R B3 (B DV BED 12 b ST &
W92 (RAFZERERE) 25, 1 ADMLERGEL 2 Rasn b, By MEE, O EEADORS.E O IEIRI
Hah s, fc, B2 1 ROGLA n AOWITEE (n WIZEHERE) 12X THLE6. KWgeE (KU5erkns)
D E Un L5258 bMEbH Do ATy M WUEEANOBEEOILBIEH SN G, 55aY
YMEREH LA TS, R ONEN O ZALIEFE CEIAYR ST b,

¥ [ALL) (3&isCIc B2 IR %2, [Topl) (&5 DA AL 1% OREG SIS B DR % BRI 5, KD

WITELDNELLIZZF 2R, 2005 ~ 07 4. 2015 ~ 17 SEDNEN Z 7R
() [R5 41 - MR SO B B 25 2 - dbis (250 9F) | A REEE - HREE [RESERTgE D Ry T —
F72019) GRAEEL 284) FHEHAT - SAABORIIZERT, 2019, p.59 & B\ HEH TR

(2) $FFEE GHRFHEEBER)

M LS IR FE DRI Z TGRS 5 FEETH A DK L. BWOMEALTEETH 5 4ir
. SHZED S E TORMEMERT 2 FEE LTRSS, HfirRe 3L g 0 A
P E 72 ) ORI ORI ETRIFMH ENLGRTIE 2V 0D, FFEFORI» S 4
EOMRBAIEDIRNE ) HH3H T ehTED ",

R AR OSBRI 2003 AELLSK, B —3E12H H "7 2018 4E121. 2000 4ED 2.4 %
D 330 T OFFFAH I N TV D, REDOMX 8 124 EOFFF BB OHER %2 /R 3o HE D
S5OMBBOMENF L, 2012 FICHARE KREZBOIRKE WAL 1L RoBmb2HL
THEY. 2018 I KE D 2.8 1512H 72 5 146 FHHEOSFFEASHEDP S S iz WYy 72721,
HED S DOIMBADITE AL (955%) AHEENTOWETH ). BHANO MBS D % 84
D T/INE WV (45%) "o WIS, HARRKED S O B OLEEE. -~ T
o H5hTwns Y,

M) FEFFICBIT 2 EREE LT MBI L2 BUSEH § 2 0eaF IBRLE . MBIERFASES E O R RFHH 44T OB A OR
R FRFELTRRO SN EBUTAE H 2RI S 525, AREI TR RF BRI BT 5,

(12) Bk, V== - avz (2008 49 H) A5l & e o /- MR ERER DR BEE 21T 72 2009 £ TH %,

(13)  Zeds, PEIEKE (2018 45, 51.5T51F) . HA ([, 46 ). @I (R, 232750, 2L TRA Y ([, 18 Jifh)
AL s ED F AR 82.4% & DTV 5,

(14)  World Intellectual Property Organization, World Intellectual Property Indicators 2019, [2019]. <https://www.wipo.int/

edocs/pubdocs/en/wipo_pub 941 2019.pdf>

(15 HAPSOMBED 44.9%, KE2SDOMBED 44.7% 25, WHNOMBETH 5, FEFIIEHOMAMLERL TS
BEENC SN B 2 LoT Wb, EINIEE AL IZZ B AL R E T2 800, EF~
W SN2 RERFOEZEMEIETRE N EZ ZTI W,

ARA b 2020 OFMEBMIA 2 NX—3 3 YEOE (BHEBANCE T 2# & 70 Y =27 b 2019) 7
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RERRKRENZ 2. B/ NS Wb oD, KA (20184, 18 HfF) & 3E (I 5.6 51k X
WINY, ERPLLBSHBBEESEIML>oH 5, HARIL, 2005 I D R (53 )
275 728 BUE $ ORORBEIM AT (2018 4R, 46 Jifk) 19,

X8 BEDIFFHEHOHE

(BAAL = J5F)
160

140
120
100
80
60
40

20

 —

0 -—
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

e S [E] el 1 [E] e [ 7K e N1 Y 77 A HE
MBI, & - IO T OB EFFTF 48 (PCT) ICEOKEBBBIC XA HHO SR CTH L. 7o

HENZOWTIE, 2017 2 S IR S A b N 7R O MBS i ST v b,
() WIPO statistics database % FlZEEH1E,

BbHIC

WEERHED A Ty beT o M7y FORITOIREIZB VT, 2000 R DBEOREOME
MLV, HARLFEMICHMOE 4 & HEOMEOREZZITTWE 00, BB 5
HROHWM AT LTS 2 EIEHL2TH S,

BHFE T E O FBUCINT 72825 o 2 7 4 (B, BORERE) o, st
AFHHOHE 1 2O E SHIC—BI2HETH ), HroliRkrEDO SN TE . LaL, BF
JERRFIGENIC &L > TEERA V7 v M TH WK E L N RE OB R T 5 £ 9
ThE, MmoE % & HRTHREITEN B AEM VA T 2 ORENRRICEH I N2 W
D, HAOHM DTS AW 2 RET LI E3HLVWERDbNRS, 5%, RN
BULZHAOHMMOKTZMLELE LD, BFOLASEL-0121F. HOWDLAREEEZHRE LD
D, WIFEFFIEEI~NOBEE D IR AT O S BHHMT & A 7 A % FEHL 3 5 Jti o % D
52 LPUETHS I,

P TR R M TR

(16)  7F Az onTid, EEHIEINETIZH 205, EFEISOWTIHBEEAS 2015 FI2RK (7.3 B (horztk
WERMEETH S (2018 45, 6.9 7)o
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[ F]

WRINDOFBEF M A4 7 R—=3 3 VBORIZEU O & & HITFE LT & 72, ik, KE & O Tk
KT HEMF v v 7Ix L. BN S EORMEHMECR OFE - A L S IEEI O R % 385k L 72/
MEE &SI 1980 SEL2 6 MM, MMESMHABOEER S 7V —2T7—27 707 F A0
JEAb A D72, ZIUTE Y EU O&ZENIRIL SN BB FHE & & D ICHIgEE - BREDOSH b HEA 72,
2000 4E DU B — 1Y 72 WO T 278 SRS AR 2 A L. Mg 22 o fi /N & H I TS R ECR e i 1
N— g VIO FERZIMES T2, IHICKRTA X200 FTFTA Ay - I—a oy n) ¥
72T L—LT =707 7 LML o T, SR RMRHIE DA - Wi X 280 - 2%
BORoFEBZHIFELTW5D,

1 BEEMNA/ N—2 a3 VBEROBE

WM E A (EU) OATEBURER T 5 BkINZ B 2% (European Commission) (&, E DT IZHH4F
5 30 LLED# )5 (Directorate General: DG) 2 AR SN 5, BHEF A / X—3 a3 VEKRIZD
WTIE, 2322 —Yaryry bI—=27 - ar57 Y - Hiiikl (DG for Communications Net-
works, Content and Technology: DG CONNECT) RREZE, TRV F—, B, HF L EOLERFHIE
I S BURVEEZ ATV, BI%E - 4 / X—3 3 Y#J5 (DG for Research and Innovation: DG RTD) 7%l
BLTBREE LTE LD D, EU TIIMBEONER ZHB) 3 2 HE217) NS XY, #F%e-
4 ) R—=3a VOREWDSTA T IG5 (FL—rT—r7ur5n) JKORINIFSEH#I% (European
Research Area: ERA) DHEEDSHLE o T Wb, D 12& L THFANTEL > ¥ — (oint
Research Centre: JRC) 25 ), M. L7z v 27 % 7 & LTMMNEBRZOEORIEKIZE T 0%t
2TV, ZORERITEDS CRFEMBIE - SAEZ1T9) o IRC 2o TV AR AHA A / X—3 3
YBURICEDLZBOAMEREE L TIE. AV F— - SUERMER 7Y ¥ VL —1{i; (Digital Single
Market: DSM) 72 EA3H Y, A LY R - NT EWHIFHIZ X o TIRC THEE L 7 FHA 10 A
RILKAR - AL TWS o T MINEEAIC T BOFBEVRFNPE 2IT) A =
A A (Scientific Advice Mechanism: SAM) b fFFE L. #F%E- 14 / RXR—3 3 VBNICHBRZE
EHIZEAD SIRE C BREZBENT 2MEbHT, KAy bT—2 - a2y -7 LATOR
MbBELIN TV,

COEIICEHE DS OWERERE KM L CRINE RS THRE SR AHm A 7 N —
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Godin_23.pdf>
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TT47) BRLIZDDTH S, BIEITERLAHRHOF, N EMEIIRE S /) RX—=2 3 ¥
R & Z O EHR TR LR 2 T 27200k e LT, KRETBIFIZED T,
BHAETOBBETHED ONILA =TT T4 TRIEH Lz, Bk (L%, HHEEHM. &
kY - EHRGIT8ODA =TT 4 TR EINIZD D) B 2 O EEZEIZHT 24
YT TATTHo Tz FBHETORIEDFLF & Bt oo Wy i R BN 2 V3512 B 2 14 o
B, AdaFy - ERSB ORI 2 KERFOFE e LTHEST 25T, EH
Al - FEROBUS A S S EETHHICHED LT, WFZERES T ERE - HHSNTES
FHLE & HARBEA D B BEFEOBG BT 5B D2 5,

K1 FANTBHETHBEINEZELBR (=277 147)

5 1] obn (BB BIERARR, TR 304 HR)

SR BE N — =Ty T

2011 4E 6 H : .
Advanced Manufacturing Partnership (AMP)
ERURTFA IR A=V TT4T

2011 4E 6 H i S
National Robotics Initiative
MET )5 A=23TT747

2011 4 6 H : o
Materials Genome Initiative (MGI)
Cy 77— SRS =T T4 7

201243 H , o
Big Data Research and Development Initiative
BRBEA I R—=Va v kY bT—7 %

201341 H . . .
National Network for Manufacturing Innovation (NNMI)
TVAY A= TTA4T

2013 44 H . . _ : i
Brain Research through Advancing Innovative Neurotechnologies (BRAIN) Initiative
WHEEA =T 747

20154F 1 A o S
Precision Medicine Initiative (PMI)
WAL=V gy b *x

2016 41 H o
Cancer Moonshot Initiative

*2016 4F 9 12 [ # 3% USAl (Manufacturing USA) Dl FRAS A5 S 7z, F720 2014 4F 12 HICHRIW L LT
Revitalize American Manufacturing and Innovation Act of 2014 (RAMI Act) %%, Consolidated and Further Continuing
Appopriations Act, Pub. Law 113-235 @ Division B, Title VII & L'CTHZ L7z,

#% 2016 4E 12 AITARIMZEE LT, 21st Century Cures Act, Pub. Law 114-255 23370

(Hi#) White House, Office of the Press Secretary, “IMPACT REPORT: 100 Examples of President Obama’s Leadership

in Science, Technology, and Innovation,” June 21, 2016, White House Website <https://obamawhitehouse.archives.
gov/the-press-office/2016/06/21/impact-report-100-examples-president-obamas-leadership-science> % & 12§ 1

o

(22)  Budget Control Act of 2011, Pub. Law 112-25.
3) FER[7 AV 202011 SEFHEEAD] (S EOH:] No.263, 2015.3. <http:/dl.ndl.go.jp/view/download/
digidepo_9111086_po_02630003.pdf?contentNo=1&alternativeNo=>
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(4) FNTBUEORERM A/ N—2 a v BE LB L EE

FINTHMEDO ERERE LT NMAT 7 /0y — - fIEGBOMEZHE#ET L0123 D
DAZVTTAT (TVUAY A= TT47 WEEEA=ZVTT47, DAL=V av ) &
gLz 2 e ohs @ (188, 72, 7)) — v - TRAVF-FEHEHEE W23
ARPA-E) IZEEN D L HI12, ANTKMETICHB W TERE - JEAB M EIRELHE Th -
720 XPMBIC, FHERESIE, 7Ty Va2 BTSN TWA NS P IES N5
—Ji. REEE~NT T v MTE RFRESTRE I N L%, RETHTRIEER) S vz,
FNIKMEOBIETTHERY 70 H &% 5722016 4 6 AIC, KEBEATENFIE, F /3~ Bk
CB BRI - 4 ) RN—=Y 3 VICHT2ER 100 HEZ T2 A b P 2AKL, &5
W10 EHICOWTZOEBEZRALTWE 0 LA L, 10 HHH, KEEHEITEUT O # R #H
R E VI H I, KHEEITBUFIC B 2 RHEEA A 2 R—2 3 VESERE ok, 7)) — > -
IANF e, Z L CREEHMICHN T 2 BFHE EHEOmIbo 3 HHICRE S5 2
&y —H RO THBIZOWTIIPRMmMIZB T 2GRS OBEHASLRBENICL S LS
HBRKREVEENS LT, BTHTNAVEMEOERL IS VEEN Y, & LA, ik 100 H
HOY A ME, AN KFEHITH T 2RO SRR 53, M B F RS
WA OB L OBAL L Vo 72HIRI O T ZOFMERMN A 7 X— 3 YBORIZIE, B LV
MWRODOLNT W2 LZ)PARDLbELLEDTH S,

3 FIUTHEHE (2017 ~ 19 5F) TOBREEM A/ N—2 3 VBK
2016 4F K E KA T O W 2UCTREIC R R HEM A DO BLLAME N Y Z e R S hTwn e @
N7 ¥ TR O KE DOREEAM A 7 N—2 3 YBERDO KR 2R 5o

(1) BHEREDL S OSTP BREEE T (2017F1 B~ 2019F 1 B)

(i) KIFEBITHAFICH (T BRERMOMEN

MR OKREKHEOREERED 1 2L LT, ATA I X% AN E T HTBFORE O
I H. Wb ABIRMEHK &IN5, KEAMEMHEL AT 5 4,000 A0 ORKE %15 L.
WP BHEZ R SE, MBICREELZENFTONE, T L, MEZIEDET L L
MEH (1,250 A) 122w Tid, BEMAE,SHED. REES LR TOZRHEASAES, bk

(24)  Heidi Ledford et al., “Grading America’s ‘scientist-in-chief’,” Nature, Vol.536, pp.385-387, 15 August 2016.

(25} White House, Office of the Press Secretary, “IMPACT REPORT: 100 Examples of President Obama’s Leadership
in Science, Technology, and Innovation,” June 21, 2016. White House Website <https://obamawhitehouse.archives.
gov/the-press-office/2016/06/21/impact-report-100-examples-president-obamas-leadership-science>

(26) Thomas Kalil and Cristin Dorgelo, “100 Examples of Putting Science in Its Rightful Place,” June 21, 2016. White
House Website <https://obamawhitehouse.archives.gov/blog/2016/06/21/100-examples-putting-science-its-rightful-
place>

(27)  Jeffrey Mervis, “Analysis: Does Obama’s claim to have rescued science hold up?” 22 June, 2016, Science Website
< https://www.sciencemag.org/news/2016/06/analysis-does-obama-s-claim-have-rescued-science-hold>

(28)  2HIT, HEKIRBEALK K OEBEMHMATH S [ 23 el 25O KREOREREZ KM (2017 4 6 ) 35%,
. BENOYNTIRBb0L LT BEE - RBEAHMEICOWTRELTW S,

(29)  Information Technology & Innovation Foundation (ITIF), “President-Elect Trump's Positions on Technology and
Innovation Policy,” November 9, 2016. <http://www2.itif.org/2016-trump-on-tech.pdf>
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BEA R HEORR THAB LR B TREINBLEDND L Y 20720, RIPIIEHEBEM I
BEBRERLDICHHERITT — 2 2l L. BlBRED S5 E 217w oD, BUa MR OIE4rIC
[V CilE) & a3 2 LEDH %,

b F ¥ TREEDOFFEMANDO LK S 1E, KETBIFICB T 2R84/ X—2 3
VEGRICHEE T AB ORI RRIZEN TV S, KRETIX, KFBEATEB OFFFH M BOR R
(Office of Science and Technology Policy: OSTP) ASEFFAFM A 7 X—3 3 Y EORIZEE 54T O
e LD, THEB FH)E (Office of Management and Budget: OMB) & 3 F EF W 28 Bl 78
THEIZOWTHETLREZH S T D, AN RRHEIL, KmsBE (200941 H 20 H) (2
JEALD 2008 4F 12 A3/ —/N— FRZOYBFAFIZ T AV F — - BREMESISHET 5
Ya ¥ - FNVFL Y (John Holdren) 11:% OSTP RRMEHICIEA L CBHERATF — 212 R,
BT RO 2R A/ RX— 3 YBORIZANT C#fi 2 ED 720 —H, I Y TEHET
(£20194E 2 HIZ, 47 IRV RFBHETEXNRLARFHETHAL I VEY - Fu—r< (¥ —
(Kelvin Droegemeier) 161253 5% T, OSTP J3E D K A M 2 4E 225 OAREED eV T 720V,

OSTP Dk B EUI A N~ BHEMIZ I3/ 135 24 Th o 72h% b7 ¥ TBHEFERIFIZIE 30 4
A L% BRI EAE R OB T35 4 Y R 1 4E 2 2 H IR OB TR 50 44 Y
Thole™, FR—=7 <4 X —i1A0STP REICHIELZEH 01942 ) 12X )L,
o> OSTP Wk B PR MEITAAY 5% 68 NZHIEL T 5

KFFATBOF I, FHABAICE L CRMBEICIIE T 28 24 ) Bfho KAk L L CH
KEHAHTZEH 4 (National Science and Technology Council: NSTC) &, OSTP |2 & D) i I b K
AR E A HT B ] 2358  (President’s Council of Advisors on Science and Technology: PCAST) 2% %, L
ML, b7 Y TEMEFRRE. 2D RO, WO D FlfE S TV R WIRI A
T&72",

(30) BUREAME EBREOKRZLELTLRBEICOWTIE, kZZS L7z, Bonnie Berkowitz and Kevin Uhrmacher,
“It's not just the Cabinet: Trump'’s transition team may need to find about 4,100 appointees,” December 6, 2016.
Washington Post Website <https://www.washingtonpost.com/graphics/politics/trump-transition-appointments-scale/> 72
2L, LA TOBIAEAME LT LB DH 5D Tld kv,

(31) OSTP JFENSAFEDMIL, FHiffi4H 41CH (deputy chief technology officer) 7% OSTP FEDHEZF72LT Wiz,

(32)  Jeffrey Mervis, “Trump’s White House science office still small and waiting for leadership,” July 11, 2017. Science
Website <https://www.sciencemag.org/news/2017/07/trump-s-white-house-science-office-still-small-and-waiting-
leadership>

(33)  Sara Reardon, “White House's dwindling science office leaves major research programmes in limbo,” Nature,
Vol.547, issue 7662, 13 July 2017, pp.145-146.

(34)  Tony Romm, “Here’s who could become one of Trump's top science and tech advisers,” March 15, 2018. Washington
Post Website <https://www.washingtonpost.com/news/the-switch/wp/2018/03/15/heres-who-could-become-one-of-
trumps-top-science-and-tech-advisers/>

(35) MU TEMELZDHFFRARTH B ILFNTE D BUFIC L B E RATE R ETG B~ DA AZEIIHEZ S [ /NS TR BU
ZEMLTWAIEYL, OSTP B AL VEIHE LTHITERETH S,

(36) Sara Reardon, “Q&A Kelvin Droegemeir Science in the Trump White House,” Nature, vol.569, 9 May 2019,
pp-169-170.

(37 NSTC IZ2WTCld, FMBEEEILIHE Mk LT\ 7225 AEBIZY4722 NSTC A5iHEIEILIREICH 5720 LAl
Fa—r<AY—fito OSTP REAEIH GV, RUPEILTEEEZS5N 5, PCAST IOV T, 2019 4£ 10 H
THINCZ Y. PCAST #fH1G S5 KM% L (Executive Order on President’'s Council of Advisors on Science and
Technology, October 22, 2019. White House Website <https:/www.whitehouse.gov/presidential-actions/executive-order-
presidents-council-advisors-science-technology/?et_rid=54799958&et cid=3050388>). 16 AOFEHK BDHH. 74%4E
%47z (Office of Science and Technology Policy, “President Donald J. Trump Announces Appointment of Individuals to
Key Administration Posts,” October 22, 2019. White House Website <https://www.whitehouse.gov/briefings-statements/
president-donald-j-trump-announces-appointment-individuals-key-administration-posts/?et_rid=54799958&et
cid=3050388>)
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RRELT, b7 Y TEHEFREDS 2019 4 11 H £ TO 24140 OB KHHIE2 5 3F
FEAA /) N— 3 VBORICHES 54T M OF KRR b, B L L ToRRO Tk
bIE T S VIRDLATEGE L 720 BHEAHAIC RIS 2 4T Tld, /3 B Skt L T 2Bk
FOWE., 70275 ADHENIGES SN TVWAIRIRTH -7 Y,

(i) EFARERFEZ O < 5 KHEEITBAT & EFRES DN IL

FT VT BMEIIEHESR R, 2018 AEEE PR S 3 M (FFE), PRHAEFZREL WL, K
31k, PREFEOS L, FHEEMICEE T 2R TRERZOIRM BiEETFHED?SOEL) %
RLZDDTHSH Yo b THMEC X B TEEEL. BHARERTE. B - KA E
WCHES 27077 ARATOTEZ RIEICHIR L. BITICX > TEFEEHWITEEZ 1L
L55DTHo7z. BRI ANT—HMOMSE - EFHLAXHIE LTANTEMETRILEN
72 ARPA-E I22WTId, BEILE (PHi¥n) 2—HLTIRRLTWS ¥,

3 FICTHBEOTEHEICETIMARRTERKR RIFEETFES,SDEL)
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(1) TAVF—E FHMEAR) 1Kid. BATAVF—RLT AV —FHORH, BTz AL F—,
LERREL REHANBE, LT ARPA-E &N b,

(Hi#) Matt Houlihan, “The Federal R&D Budget Outlook for FY2020,” AAAS R&D Budget
and Policy Program, May 22, 2019, AAAS Website <https://www.aaas.org/sites/default/
files/2019-09/20190522%20-%20COSEMPUP.pptx> & IIZERTER. 7272 L LT HH (NASA)
IZOWTIE, 2020 FEEFEEGE (2019 423 H) 2B A NHEEEY % Hive 328 ¥4
16 {5 NV % &7 Bl 2 AT b

(38)  Reardon, op. cit(33)

(39)  WFZERI%E PHRAKRDBKIZOWTIIN 2 2B,

(40)  Office of Management and Budget, “America First: A Budget Blueprint to Make America Great Again, Budget of
the United States Government, Fiscal Year 2018,” March 16, 2017; idem, “Budget of the U.S. Government, Budget of
the United States Government, Fiscal Year 2019,” February 12, 2018; idem, “Budget of the U.S. Government, Budget
of the United States Government, Fiscal Year 2020,” March 11, 2019.

[41)  AEH (iv)(b) K

(42)  Executive Office of the President, “FY 2020 Budget Amendments,” May 13, 2019. White House Website <https:/www.
whitehouse.gov/wp-content/uploads/2019/05/FY20 Budget Amendment 5-13-19.pdf>

ARA b 2020 OFFEBMIA 2 N—3 3 YEOE (BHEBANCE T 2#A&70 Y =2 b 2019) 39



H1HEE BHFHAN A 2 X— 3 YBORO EBREI)

B 41%, KEETPREHEE ., #IFES R L@ SBUF PR O ZNE O EFHIC
DWVWTC, BIEENPSOMRA R L72DDTH 5L, @, HIHESTIE. FPEEETOLIERIC
DWTEYMEZHER L, EamOm R 2 L 72 CHEBF PRI SN S, L, B
R TRIZOVTIE, KIEHIKZ IR 5 + T v TEMEO FEEFIGEIHST 2 &
b3, MBSO LEEDND LD b5, MiFEETFRI ) QWAL - TFREL RS
5EWVHRRAZEERENTWDE Y, bbb, I v TBHERE GO KRE DR A 2
N—=¥ 3 YEORIZOWT, AN GMREEL TWA K, 7077 AZDOWT TR
BFINTWL500, 43 L EADOFAEM OB ENIHEE I 15005 T & TV Wil ek
BEHEETE RV,

K4 WHREARTFEOGEEDS DR
W20184EE D20194E B20204F

WHIEBA % TR 2k RN TE TR JS BT PR TH

.

-10

BIAEEETE D OHEE (%)

-15

-20 i i :
TRHEE  RoITHE FEEE RITE FREEE S RETRE TREE S ORTR

¥ 2020 FREFRITHIGES THRRT TH 2720, FRTITRSNI-FEREEZRL TV,
(M) American Association for the Advancement of Science, “Budget and Appropriations,” <https://www.aaas.org/programs/
r-d-budget-and-policy/budget-and-appropriations> DL AEED & ¥ 2K — F % I EFEHVER

(i) FTCTBIETHIBESNLEEZELGEER (220774 7)

K213, bT U THEMERL, S INETITHBS N ERL/_E (=77 147) ZRL
2bDTHD, BRETAZTT T4 71 BHERAEMOHEEEL HIVE§ 5 10 247
077 5THY), Wiget >y —ORVREFEHEOHLEZZLDDOTH S, TOHEMEIZIT
OSTP & NSTC IZZFNFN, EFETHILE (National Quantum Coordination Office) & & 1% HF}l
#/NFEH 4y (Subcommittee on Quantum Information Science) ASixE SN TW5, —JF, KE Al A =
T T4 TIE NTHBEWFZE RS O R N THIBEICB 3 2 BRI Z ) 5 B 0 54 4%,
W GTar I8 THL Y, B, IV TEMEE. BHERLHKRO 1EH L 2ERICEhEh,

43 PHEEETEILIRESNTYS ARPA-E IZ2WThH, HIFEAICIVIFE, FPHEAMASI TV,
(44) WA= 774 7T BIEHREENTET7 2754 b <https://www.whitehouse.gov/ai/> 3.5 LAS>TWwWb, LA
L. BARNZFSE - RSOV TIEIAHTH 5,
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BHEHM S IFICBVT NI THREO T CER SNHHH %2, ATHEER/NA 4+ - BI3E, 4
Ne— o 2 F 2 ) F 4 SOSHMICID F LD LEELABMLTWS ¥,

K2 PICTBHETHIBSOAZELER (=277 «7) (2019 % 10 BEFR)
H 141 AR (BB R FR, T B @ LSRR

SRRTAZST AT

National Quantum Initiative

KE AT A =277 4 7 **

American Artificial Intelligence Initiative

2018 4£ 12 H

20194E2 H

*2018 4F 12 AL & LT, National Quantum Initiative Act, Pub. Law 115-368 235370

#2019 4 2 A 12 K # 98 4 (“Executive Order 13859, Maintaining American Leadership in Artificial Intelligence,”
February 11,2019) & LTHZE,

(HiH) SEFER

iv) T2 TBIETAECEILL ABERIRE (FEMRERE. RRESFLUSMN)

CZET b TR, BHEANITERTE (GEEENIZE) L EBRESBICOWVWTIE, BE T T S
7 LB OTVHEZ KIEIZHIEY 2 PREEZIRT 25, NS THL 2 L 2R L
2o TOMIZH. T Y TBHETRE LREADH - BORIHH & LT, [THEBESCH BREHR
HpEER I 2E0) | & [FHARE] P8 F56N 5,

(a) EIRE3ZR

KE OGN E, E2 5 O-FERBRICE > THZONTWD, FRICHERA ~ K2
5O FERLBROFARIIKNE < REDORFABITRFT 2280 FE 384T0 D 60% 55
AHE (123 HA. EFED32.1%) £ 4 2 F (102 H A [[7265%) 75D FETHED BN
Twz Y L L, kEEPEOMOBEHES CIZRHAHERTBICO RATEY, YT
MesE et FE DB B TREDORFABEICEF T 2 HEI AR FPAEITTER I N HFEETFO
AHADIABRAS 5 ERM S TAEMICEH SN 201846 A). HDHVIE., TALVF—-HETRKEAR
e it B I L. BEREEOBE» SEELET HUFEDE 4 (sensitive countries)
LB MR T T 5 ANOBMEEIL$ 5 201941 )]) 49 B ER BRI 0
THBBIAR L o T B W T2, ENLHEAERIEH 2 5 4K D 10,000 L _E b O K2R

(45)  Office of Science and Technology Policy, “Science & Technology Highlights in the First Year of the Trump
Administration,” March 2018. White House Website <https://www.whitehouse.gov/wp-content/uploads/2018/03/Science-
and-Technology-Highlights-Report-from-the-1st-Year-of-the-Trump-Administration.pdf>; idem, “Science & Technology
Highlights in the Second Year of the Trump Administration,” February 2019. White House Website <https:/www.
whitehouse.gov/wp-content/uploads/2019/02/Administration-2018-ST-Highlights.pdf>

(46)  Institute of International Education, “International Students by Academic Level and Place of Origin: Previous Years,
2014/15-2015/16." <https://www.iie.org/Research-and-Insights/Open-Doors/Data/International-Students/Places-of-
Origin/Academic-Level-and-Place-of-Origin/2015-16>

(47)  Jeff Tollefson, “Chinese American scientists uneasy as tensions disturb research,” Nature, Vol.570, 6 June 2019, pp.14-
15.

(48) 2017 4F 12 Ao [EZR A RIS | (2B MIENS X2 F10 W SF O R 85 7 (economic theft) BilkiZ[A]
. B EREAEIL S04 H ST A (White House, “National Security Strategy of the United States of
America,” December 2017, p.22. <https://www.whitehouse.gov/wp-content/uploads/2017/12/NSS-Final-12-18-2017-0905.
pdf>) .
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FERE BB S5 1B 9 2 EDS A S5 & & DIT, FIEB e Sta % 0t RAHE BUF
& DOBFRYEICBE S AT S L, FAEOKR, BUEITER L T A28 2B S 555
DHEHELTVDE Yo 20 &9 ZARWATHAN I O BB ZCHICER B RITT 2 L2 e
NTwa,

(b) FHEMAH

FONTHBMEE RRIIC, FHAT—Ya v G OF L - EH2HORE CERL
TWHEOFHBERSICN T A2 EEREZETRIC, 20176 . b5 FREMHEIZ, KWHHET
BUFICR Y AR KMEZER E L. BET 28T 2B L FPHBOR 2 HEE 5 2 BERFPHRE
(National Space Council) % fH1§ S & SOURAE 12 HIZiE A KRR S AT A A R i
HETHBEEZFT B L2 2019463 H12id, XY ZRIABBEICE D, 2024 SEETOH A
AFEAEZEHESE Y, SO CEANZEMZ HICHBETARIMEE (7VvF3I2 - 7ar s L)
DIIREND Y L L BT, 2020 SEFEFHHE TR L T2 NASA FHEICH T 0 7 5 L
D7HDOFE 165 FVOEMZFIRLTEY Y TR 2 L8 % R L TW 5,

(2) OSTP BEREEFEDAFM (2019F2~10 A)

2019 4E 8 . KRMBEATBIFE 22 HEFLEITICH LT, FE—7< 4 ¥ — OSTP Jg K# 4 D
2021 4EFERFZE RSB E P EANIE S 2 s 2ok, NI Y TEHEO TICBIT 5 ML
2EOMEE DM TRE ZAEEIZZV ", FHHEHELTIRAVE— - BESFICB T Ak
EOBMEIEMENTBY, X512 Fe—r~ A VY —REOHMHHTH LIRS 27 15}
ZOMITER SN TVE 00, FHEEEIIRD TR, /2, ZOMOFHER & L
T\ WIEOFBAMOBRRPIIEE E WEnt) OR#EZ &, REOMfEE 2 K3 2 6F
FEBRE ORI - 3R] PPRRIN TS,

(49)  Mara Hvistendahl, “Exclusive: Major U.S. cancer center ousts ‘Asian’ researchers after NIH flags their foreign ties,”
April 19, 2019. Science Website <https://www.sciencemag.org/news/2019/04/exclusive-major-us-cancer-center-ousts-
asian-researchers-after-nih-flags-their-foreign>

(50)  Executive Order 13803, “Reviving the National Space Council,” June 30, 2017.

(51)  “Space Policy Directive-1 of December 11, 2017, Reinvigorating America's Human Space Exploration Program”,
Federal Reigster, December 14, 2017, pp.59501-59502.

(52) #5116 MERELREITFHES TEE B - 28 - HZ E 4 (House Committee on Science, Space, & Technology) Z$&H
EN7ziE% (National Aeronautics and Space Administration Authorization Act of 2020, H.R.5666) Tli&. HAHHEA
DOWIBA 2028 FEF TIZEBIT 2L L ENT 1S (2020 42 7 10 HHE)

(53) “Remarks by Vice President Pence at the Fifth Meeting of the National Space Council, Huntsville, AL,” March 26,
2019. White House Website <https://www.whitehouse.gov/briefings-statements/remarks-vice-president-pence-fifth-
meeting-national-space-council-huntsville-al/>

(54)  Executive Office of the President, “FY 2020 Budget Amendments,” May 13, 2019. White House Website <https:/www.
whitehouse.gov/wp-content/uploads/2019/05/FY20 Budget Amendment 5-13-19.pdf>

(55 Executive Office of the President, “Memorandum for the Heads of Executive Departments and Agencies: Fiscal Year
2021 Administration Research and Development Budget Priorities,” August 30, 2019. White House Website <https:/www.
whitehouse.gov/wp-content/uploads/2019/08/F Y-21-R D-Budget-Priorities.pdf>

(56) IBESIHE SHHDH S 4 HH CRElOZ AR, A THRERCEHGEE BB 2 KRE @M, A4 T7
AT —=REHRDA I R— ar, FHEL) 3, #8252 BO@EETHIREEFEHE STz,
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Fa—r<A Y —RER EEEHD Z2VEBPOBE T H50vIES vy Ea—""ItBw T,
TEL - WHZEFE B OMFAL R, WIEERE O, Wi5E L OREHE RO R MR, EEE o m il
rEML. Fo. BEEZANICHNN & 2R ZRT L& I, HAHAONET Al oIt
HOVEHEIZOWTE R LT Wiz, 2021 FENFZERSEEFHIIL. 9 L mMErm s
NEbDERoTWVD,

BhUIC

RETIE, EEOKREORFHMA / N— g VEBEROBM 2B L 720 T3, LRI
DWW, WIZERBEE L. O GDP IZH T 2E G 13V d BRI < 5 55,
DFEOWERBINER SR> TWAZ L b dH Y., HEIFBIFOAHE ST/ MEATIIZH S, ZL
T ZOMBIMIERFEFEE T > T b, BAE. RPN E OB BUF O B HE A1 60%
HiteTdh o725 50% % T2 DIEHREMOMETH 2, €O—FH T, KFEAHFIC X 5 RKEH
JEBROHEMEIAIZ EAGIANICH D EFEIE 14 2 NS X525 Twb,

TN BMEL, BHMERERICHRRSNIKREAL I R—= 3 VRGO BRERTE S L 912,
BRI 2 BRI A2BHETH o720 L L. 7Ty ¥ 2 BHED 5 5] & kW 72 IRBUGF M B O AR T
LIRS N OBUERT L & W I iR D7z, HIREFIIZER 5 TR OB HE L waIkiic
Holze I THBMEZ, KEITBIFFEDO T, BHATOEEETHEDONE A =0T T4
TERENT A2, BERERZHELE L 72, RHAN - ROBLE, 5 I3RFICB TS
BLEROBRBNEETH B P FHBHETICHBEEINZ8 DDA =T 747055, 20138
EHEIZEDLLLIDTH -7,

—H b7 TEMEIRHEER AN OB LAME . OSTP REMMEM SN 5 T 24D Lol
WS o7z 2O, FBHEORKOHFMMEIZEE 53, miBOED S Rkk L TV 2 B Ot
WU T T APHBMISERE STV ARk 72 ~ T ¥ TEMEL. FRICFHATZER %
(FEfEfge) L RBESTHICOVTHBIN R LKEE L > TB), MBHOKEDIZOWTIE TR
HETKIEHH I PR 2 B L TRRLTE TV B / R—Ya v &2 H
I HHEIFFERZICLD, LA PEIAMEIN TV S L) BHINRIRRIFHNTETWA,

KIE & 2000 FACLARE 2R ICRHARAT T 2 XL Tw S HE (5 T #3) O OBMHES VI,
FHEEM IS RA TV %0 KREOWIZRIEENZ. END» OO FAERBRICE > T ON
TBY., HHiEoEERROEHOEEEIZE V. LA L, ERLEREOBSICHED B
AR BRMZEG T 2 BEID L 2o TETBY . 0P ENIER & 972240 1 0 IR 52 it 4 i
WERE R RIZTIEPBEINTV S, TO—/ T, INATEME L IIHRMIS, FF7 YT’
M TFH I ISR 2 BB 2R LTB ) . A NKEERAE D SHITH A PR & 3 5 B3
ZRLTWh,

OSTP A RIZHEML L7 Fu— <A ¥ —HLO T, BERENS 2 FEHE L TX o<,
BMEDOFEHAM A 2 RX—=3 a VEORDEE Lo2oH 555, FIKOBEREOR LHENS ) A3z

(57)  Jeffery Mervis, “U.S. science adviser sees smaller federal role,” Science, Vol.363, issue 66420, 22 February 2019,
pp.800-801.

(58)  Reardon, op. cit/33)
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*E ARPA-EDAL /~N—> 3> « EFIL

KEZ AN F—EOIZ AN F—E5 25T M /F (Advanced Research Project Agency-Energy: ARPA-E)
X, EFESEMZERT )5 (Defense Advanced Research Projects Agency: DARPA) %#ET )N & LT, 7
ART YT X - NA ) AT BRI AOVF —HA OB 72560 = 4 L F -7 D33k % H
& LT 2009 fEICEEE S NZMMETH 5o ARPA-E 1, FIE~NOEEWIKICE L F 5T, F
e R DOERL, FEEITHBMICES T2 2 L1280, TRV F—EENOPHAME A % e
LTwad,

ARPA-E lZ. FH TDARPA Of 1/10. 707524 - 74 L2 %— (PD) " ETH 1/5 £/h
BB LM CTH 258 (FBM). DARPA LHERIC, D7 7 v b RAfkEE, @REOHE FIZT
077 AO-EIIREGEREZ AT S PD VIR, @OFKAHELFEIEIZE ) Tar T4
AEE, VoA AT S, B, & TOPD BHKEE - TGOS 2 RFFL T
BU. ARPA-E HERTIKFER R, HEHVIEIM LT ORBEALTWD 7,

% DARPA & ARPA-E DEXIELR

DARPA ARPA-E
BREAT (FRILAE) EBi#4 (1958 4F) IAIVF—4 (2009 45)
P (2019 4ERE) ! 343 RV 3.66 1 KV (DARPA O 1/10)
Eih o7 a7 5 A #9250 17 431 ([ % 16) ™

PM  PD ® AN #5100 A7 19N (F#1/5 7

*1 “FY 2019 R&D Appropriations Dashboard.” AAAS Website <https://www.aaas.org/page/fy-2019-rd-appropriations-
dashboard>

*2 DARPA @ PM & ARPA-E @ PD O EIEF—TdHh %,

*3 “About DARPA.” DARPA Website <https:/www.darpa.mil/about-us/about-darpa>

*4 “ARPA-E Programs.” ARPA-E Website <https:/arpa-e.energy.gov/?q=program-listing>

*5 “STAFF DIRECTORY.” idem <https://arpa-e.energy.gov/?q=about/arpa-e-team>

(M) FRCo & B R BRI

DARPA 13453k O EI B HAT 12D % A3 B WFFE B %8 %2 5048 L TH 1. DARPA 25388 L 728 12
TEIRERA L) % (BUFHE) DETET 5o —F . ARPA-E X, TR LVF—ANOMKBT
HBHHLDOD, [AEIZIE DARPA IZK T2 ERIHREAD X ITHEMOBEIIY 72 5 H T % v,
ARPA-E 2532 L 7= 8 id. REEMTH 0. ALAIREZ B & 3 2 BEAAEMT R E AR E v
FVE—EFEIEA, HHENLLERHH P 2hwz, RESMZHET5HAIZE 5

*  ARICBITEA 2y —Fy MERORMT 7 L AHIE, 2019411 H15 HTH %,

(1] DARPADTUZ T2 - <vA—Vx— (PM) IZHYT 2,

(2)  “Program Director Characteristics: Quantitative Analysis,” Committee on Evaluation of the Advanced Research
Projects Agency-Energy et al., An Assessment of ARPA-E, Washington DC: National Academies Press, pp.3-8 to 3-9.

(3] REOZANF D 80% IHMLABREHI LD SNTEY (2018 4F), ZOWFULAT (36%) . KIKA A (31%)
Fpe (13%) TdHbo “U.S. energy facts explained.” EIA Website <https:/www.eia.gov/energyexplained/us-energy-
facts/>
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TlE. DARPA £ 1) & ARPA-E DN IR EE DR TEEII L LB EWER DN S,
IANF—EREREEEOBHVIEREETH Y. BORRHE., HL5VIFEH L v 72kt
BRI B W T O N T WD, BEAHMN (LABE) 2ihE 353 AT A0 L TWA 720,
IANVF—EHEDA ) X— 3 Z3RFEEOUE LA PE DB R & v o - FATe B AL
Lo TWwWh, #RE LT, MEBMPE YA RAETVEEESHZ L2 FoHmo
AR I R=a VPSR L ZW—HDEH b, ZDL) RWEEE IR 5720, ARPA-E T
RSN TWw5h, DARPA & I3%7% 28 O LoE - FHEo—#HE2mAT5 Y,

O [HfESOHRA] OEEHR

ARPA-E &, [HMFEE DA H] (the white space of technology opportunities), 3 72 b5, fiEFRKIT &
AEREIN TV Do 72 b DDA N F— R IIEE 2 b2 TREZ AT A2 N4V RS
MEDOTHEALEHEHR L TnbH, Thid, HRIZBWTDH DARPA BIF L L THBIN TV 5,
AR 22 HEE S 2 T2 CTHEZED & ) F 2/ LAFZEETINIC % & LiATr & v 9 DARPA DOHF
SEBFEEE L3RR LDTH D,

QISFEEH O 2 BRsHA T XOBRH
WHORNFETOEZALIZRZ D, ARPA-E Tl IRHEENIEHEBEHICOWTHERE I A Y b
L. HEFHEEHOWMET (@) 2R3 NREREE 7O X ] PMEH ST Tw5, KK
I2& D ARPA-E DR T 0 7 A DEKRDOENH ELTwbH EFbhTwb,

@F— b7+ 1) FHNDOHH

PD (Zid, Y9270 7 ANMRE T LEHMREICOWT, HEBOFM» oI b
BiR— 7+ VA RERT LI EROONL, BAEMIZIE, £T707 7812, BHENEHE
ZVEEE VS OOFEBIPRIAE S N VN A Y AT HZE721T TIE %R, L NEWBNICIEM
AL CTE A L) R XA FHPHICNE 2 Z LA TFUSINLBINOHED ZOHZ LT, 70
75 LERE LTSHRT AMRRIEDNT Y AR B2 LHRDEN L,

ORFFEE IR BN Aok ¥ 4%

PD (2, WFZEHEAT 2 AFZEH LIS, B AGE 2 L2 ), WFZEHET IS L TRlE
KIB L7220 2720 Ta . BRPEMLICINT ThiE L7z & &1k, HEPMFTE Y
Fr— - FrEFI (VO FLEMT LI LAKDLNT WS,

GMEER O E L O L FR L7270 77 Al

L ORFETE, AT =V — Mk IS X DR S b RFEONIERTE
HE 2. ARPA-E 253K L 72BN O HEER~NOBADKRKREZH ) D07 u s I L0558 S h
TWwh,

(4) A7 2ZHFE L 2V RY), William B. Bonvillian, “DARPA and its ARPA-E and IARPA clones: a unique innovation
organization model,” Industrial and Corporate Change, Vol.27 No.5, October 2018, pp.897-914 Z % 2 T\ 2%,

(5] [RZFARHIZ [ BRG] THAREEHE] 2013.12.10, p.16.

(6) ATF—=IF—MEElid, ZLOMEOHFRMBETHRHAIN TV BHIZTEHEE FETHL, ZMETIV s MI—
EDEE (AF—Y) TEIGHEisN, HEL70Yx2 ORI ERL - ELEALIZI) TR S B,
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O©OHAMRBA LR T — 212 X 53088

ARPA-ETlE, 7BV =7 ML CHBEINBMOERRA~NORERM, FELIIRT 55
Wik B S ¥ F — & (Tech to Market Team) ASEEILTHB YD, F—2 DK X Y N—13fFED PD %
FHLTWD T, MR TEML. L2 BT A3, M BUGTE Tk BEL
TH ARPA-EICLPHFAEL TR WL=—27%bDTH 5, DARPA b ARPA-E 12\, [alkk
DIGEE B L T\ b MR F — 2 OWEIIEL . TAVF—EBoIsfifE 7o s
T LREGEEDT A b - Xy F (testbed) ¥ DR, BOFHEN S, VC & DAl 474
FilC B O 2 o 723 & O ESFIT LA

DZANVF— - [ ) RX=Y a3y ¥ 3Iv Opfi

ARPA-E 7 5 Bh % 5217 TV B 988 5 A VC T 4V F —Hili B3 & o BfR % 4 -
WRTHZILEDNTESL LI, ARPA-E I3BH, 3 HB D7 +—F A TH5SH ARPA-E T )L F—-
4 /) X—=3a v 4% 3I v (ARPA-E Energy Innovation Summit) % Bif L T\ 5 o

Bhros Zovh

PO TR B MO TS

(7)) F—2iF 11 ZTHERL ZITW S (“STAFF DIRECTORY.” ARPA-E Website <https:/arpa-e.energy.gov/?q=about/arpa-
e-team™) o

(8)  FAL - Ry RLIE, FHMOELERIMHIND Y ATA, TIY M7+ =L FHKRT 5o

(9] ZoH3IvMI. ARPA-E XIZHAED 2010 SFLARE, EAERESN TV 2, 2020 FFERESNZWH OO, 2021 4F 3
HEHBEDOY Iy MIOWTIEBEICHE, Bt dsiE@ LT b,
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V. BERMA/N—2 3 OASBAEIC OV TOZE O - KK

7/

(= &)

BETIE, BOED2O DN RWIZEERE I B W TREEE A 2 N— 3 ¥ Ol % %
BT BERGEHZER L TWb, BEEDOZ2DD0H & LTid, RREN - a2 RBET L7+ —
A MRKFITARY - AF =07, HOHSWEEL PR - ofd577 /0y — - 72X A
Y (TA) DIEHD». VAZFER) A7 EH2EL ) A7 - 770 —F CREBRNICERDET
WOER SN TW5, WIEEEH CIlX. IHERIERHEDOMER - 00 - #5092 (ELSD.
NNAFEF ) T4 R EOBE» SO SN ERE MR T A HIEIEM SN TE 7, 5okoWH
T ERELT, [EEHLMZE - 4/ RX—=Y 3] (RRI) &) EEEOFEBEICE 28N 7
077 2, FERMRPFERNICSE T 5 0 RFHE SRR E I X 2R 7Y A4 2 flifE LA
D7D DYk 7 HEE T R, A ERE VPN GRS Rm T )NV F AT — 7 RV T —-
T4 =T L0HY . MREASLBORLEZE DO G HEOIRE L HIT, BUER 70y =7 LX)V
WCEEESHVHHE - ZRENT Ta—Fatuh k)00 b,

FUBHIC

BHEEMNGTEE T 3 2MICE L. FRICATHEER T 2 A% EIARS - ARk
WTORENE LV, a2 T, HEEEESCHARERE R L, SN 2EmeHICE 5%
REFEFNRORMBEIN TS, 2O—FT, B4/ X—=2 3 Y Om#W - &
B - LR - BUAIIMII 2K ESERSINE LI IR D, #HEZ0=—XRBEIINZ 572D
DU LR TEBIN TV 5,

Bl 4 ) N—3 3 Y OfEHMTEIZO W TORGHIE, BUFF L VI BT 2 RHAEU A
IN=Ya YBORD g e, T Y 2 s b LRVIIBIT BT ERE IR E
BT oN%, BURDI2OD5H L LTid, R0 REEIZIE LT, HEORLRLT
TU—FHDH b, BHEHEMOBFNRBEICB W TIE, [ROFEHAN - &0 /FE) Kz
TRTZL7 4 =% A4 b, BEAPMOM KB CELZLYTET 7 /0y — - TEA XY
I (Technology Assessment: TA) 238 %o FEBZIIRHAEMAHEZITEA SN, T L Tw KR
T VA2 - 77u=F0H2 " HETa Vs b LRVTIE, A IERE R
WFZEIZ RT3 B ARPEEAY - A - #1 5195228  (Ethical, Legal and Social Implications: ELSI), /N A % & F =
VT A B ENORIEHRROHN L. 9 LIZAREIZOWTIE, &I B T 2HMERA
(MR IERHE, MBAFAERES, NMA 32 71 BREHES) CTiam - BRRERITH 2 L8
—TH b, bk (RO Y) T PHTH 5 —T, BHEEsdi 4 7 N —
¥ a UNOEKGAERRELTROZH ZRET 5 (el & bIlh LR OB TL H
bho 2O LG Z U T A2 LT, L TIEEMLH LM 1 / X—3 3 ~ (Responsible
Research & Innovation: RRI) & W) SENHW S, INE S (EU) O - £ / R—3 3 ~IZ
WNYTBYET L= T =070l 8ThHhD [RT74 X 2020] (2014 ~204) TlE, HH5W
LEOMGE - A /) RX—=2 a3 VIZBUIAMBIMN T -~ LTHRITLN TV S,

¥ REIIBUIEA 7 —Fy MERORHET 72 AHIE, 2019 4£12 H 30 HTH 4,
(1) BRERT REATA [HEEMANF Y AD D OB 70t 2128175 T -7 7 a—F oM 58| [+
SPN7ET L] 14 %5, 2017.6, pp.84-94.
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1 BERO=HDRH
(1) Z4—HaFH

74 —H A MEIHARTREES SHEM P E LTHMSNTE AN 1990 FFALLE, 7 + —
A MIHL 2P O TS, HHREEREOMD Y G, BHEERIT A/ X—Ya v T R
T A DOFIRAERICE TH R Z IR S &, LH 2 BORRLHIE R E & OO & 2D Tn»
2% 7H=HA4 FOFHELLTUL, FAT7AEY DER Ny s FxRT4 TR
YFUAGH T BARTERIA XY AF v S Y FRRSRT VD,

EUTIZ, 7L—27—=27 707 F L% T200FELKT +—H A 2L TETVD
(I, HLFEIFZER > % — (Joint Research Centre: JRC) 2R B IG #kM& 2 > % — (European Political
Strategy Centre: EPSC) TH 74+ — %A M2 ELTHB Y, 7L —2T7 =770 s 7 LEDK
WAL THNT WD, F 72, BRINERME - BOR AT > A 7 2 (Buropean Strategy and Policy
Analysis System: ESPAS) &, WM&, EU B, MONZER S, MIMIMTENR & OB 0178
LAWVTOW)) - M7 V=27 =2 Th D, 2010 425 OEFHIM 2 45T, 2015 FHA
BRI EY 2 BB L T % ©5 ESPAS T 2019 4F 4 . MRMEI 7 + —H A M OGHEZ %
L. 5L mimib. RETHE MHNOMFHAL 22 EOFREIZOWTIFR Y ) F &4
w2 T ZolEh, BMEAICIE 1985 ERS T UV — - TEAAY MR T+ —=H A LD
BB T H 5 KM BB A HEMN EBIGHH R RS (BB oRK D720 D784 V) (Science and
Technology Options Assessment: STOA) 2SE2NTHB Y, WIORE & 1971 L 2286 BINGESE R
~NORHEMBIE 2475 T b Y,

PEETIE 1994 FICERY R 7 + =% A4 b - Tu 778585 L TR, BRERDIZOD
7+ —H A MEESHAE S N T B, BUE. BUFFH AR (Government Office for Science: GOS) T
& RIARXY - AF =7 - Fur I a - F—2 (HSPT) %38 L CHBINFE T L CB
O EMRIEREZ IEL TV AT, RNICRKEF—2 2R T, BIFNTREELZ X
ML, 74— 4 MENZMN LS00 E#ED T2 e 20 74 Y5 Y FTIR,
1990 £ LK, K% 2 L ANV TD 7 4 —H A MEBIAMTHITE ). 2005 4512 BHFAYE DA 5E
VAT A EEMMICHE LT, BFICEAERBEBEDO 7 + =% 4 bbb K91
Holze 74 7Y FEBUFIE, FWRBAREE Y 2 VE—A Y 7ICHERZ YT [7 4 —%

(2] Ian Miles et al., “The many faces of foresight,” Luke Georghiou et al., eds., International Handbook on Foresight and Science
Policy: Theory and Practice, Cheltenham: Edward Elgar, 2008, pp.3-22; MR EALT- [ TRV a v O EH—T7+—HA b 1 L
DVLY ARRE D ORMEE AN ;v ADME—] [WIFeBdiETm] 28 % 2 75, 2013, pp.175-184.

(3] Fu7rAFEE HEMOFEHFUEENZ EIZOWTO BRI EORHREZIIR L. HMKITH 35 B KT &
EHOMT) LI TEAENZRLFLETH S,

4) Nor7Fx2A74078E EELWIFROIRBEZREL, 220 0BET THoTH L REFAMRBORD IR OIHE
iz T TH %o

(5)  TFUAGHEiE BIVELIEBONREEFOELTHE, WKL ROTZOICERBORIRI AT 25 T5
FiETH 5,

[6)  “About ESPAS.” European Strategy and Policy Analysis System Website <https://espas.secure.curoparl.europa.eu/orbis/
espas2018about>

(7] Florence Gaub et al., “Global Trends to 2030: Challenges and Choices for Europe,” European Strategy and Policy
Analysis System, April 2019. <https://ec.europa.eu/epsc/sites/epsc/files/espas_report2019.pdf>

(8)  STOADIEX AL, BHEHM DO KR D7D D74V T % “Panel for the Future of Science and Technology (STOA):
History and mission.” European Parliament Website <http://www.europarl.europa.eu/stoa/en/about/history-and-mission>

(9] “Futures, Foresight and Horizon Scanning.” GOV.UK Website <https://www.gov.uk/government/groups/futures-and-
foresight>
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4 1 2030] 2D TUZ T AEIEL, 2013 EICHEREREZY FLHTWSE 1Y,

(i) RZAX> - XAXZ v 2T

RIAXY - AF v = v 73, KRPFBICHOMEZ BT 52 L1286 272 #BEN %
B, RIS V5L &2 RSB - oM T A 2 BR Y 5. 2RI
L0 BORALEEDRAPMCH R ORI ZREZ FRLAY Boh/lT—5 20 - %
HITHILET, I dVEZAELZY T 5. IS 714 —7 - 75 GERICRIERES N
READTIE) RT AN A —F GEFICHERIIME P RELEEEZRIETTHELT, (7997 AT
Y] EBIEN D) OBBEAEEL EMb, 7aERE LTI, K& ORFHIE. @FH
G OFEEOREIN - 5l - 23 2= —2 a VORERICS T SN, FEIIRER L
Ca—, HMENOTNVT 7 Al f Y a—, U= TayThb, 7FAb -4 =
YTAYTAY T Ty R T A ARV =T VAT A TIIBIT i R AT E oo I
BET ATAXY - AF Y SV T OBRBERHIIE L T4 TH S s

RIAZXY » ZAF 1 =2 7132000 S S Z OIS E D, EEL 4+ 5 5, EU D
0 DFITRY VT R=INVTHEBIN TS, ¥ U HR=IVIiZ, BHFERZEHESS
Ji) (National Security Coordination Secretariat: NSCS) (ZV A 27 « THXARXA Y MWK FTA XY + A
* ¥ = ~ 7 (Risk Assessment and Horizon Scanning: RAHS) YR 75 A « X 74 A= HFL, YU H
R VORRITEEZ 525 L) ) A7 RHEEZREL T0b. ¥ YA HR—IVEBUFIE. 1990
FERPOTF VL - TT Y= FOFEREREIERE - FHEAY A 7 VI ATV 7225
1997 FED 7 ¥ 7B fEHE R 2001 £ KE 9.11 MR L3ET 0 &M, BHALT 24 RMIC T
I TE LW EPHL N o7z FTTIAIN A — Nip EF7- 2 g EE~ > F
VA - T T2 TICHMARATIRAHS 707 T 5% 2004 FEICHIE L, MBI vy~
M HETaY s b2 CCBFSE L AR, ERR/ S — b — L o2 RO Tw
%o WETIX, FEEBE (Chief Medical Officer: CMO) 1ZhF LT L - B M IH S 2179 72
. BB GEEE PR 23 A L (National Expert Panel on New and Emerging Infections: NEPNEID) 738
2003 fEICRRIL S NFzo 2004 FEITIE, HMERASANORFRBRIEEZHD L, € b - B
YufE & 1) R 7 B2 (Human Animal Infections and Risk Surveillance: HAIRS) 7V — 7ASE K S, %
MR BUFBRLIBDO X Y N=2 515 7 + —F Az ffE L. ANBILEO P FEGHE I 5 &
TARXY c AXF X2V T LAY - THARAY P RERLE Y,

(2 /07— - FHEAAL B
T 0T — - THAA N (TA) &lE, PEROMFERTE - 4/ RXR—=2 3 v T AT LR EE]
JEICHEIL S % & & DSIREE 2 P ICa L. Z O IR OB VB TR RO 4 it BB s

(100 “Government Report on the Future: Well-being through Sustainable Growth,” Prime Minister’s Office Publications,
20/2013, October 2013. <https:/vm.fi/en/publication?pubid=2209>

(11} William J. Sutherland and Harry J. Woodroof, “The need for environmental horizon scanning,” Trends in Ecology and
Evolution, Vol.24 No.10, October 2009, pp.523-527; Kate Delaney, “Innovation Tool Kit: A Practical Guide: Introduction
to Horizon Scanning in the Public Sector,” John Robinson Consulting Services Pty Ltd, 30 June 2014.

(12)  Effie Amanatidou et al., “On concepts and methods in horizon scanning: Lessons from initiating policy dialogues on
emerging issues,” Science and Public Policy, Vol.39 No.2, March 2012, pp.208-221.
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MVAMRON; 26 F W, - Gl 5 2 & T Hifi RS DTE ) HITOWTOH 72 2 iE R R IG
OFEZIR LT, HEABEERREEZ ZHL T HIERIEE 283, £ 2287 b - 72 A X
YERVAZ - TRAX Y PERKLT, O RZHB L2V EPRETH L, ZOME
H31960 A D KENCEY; LB O 1 2121E, B8 - RIZEBOE T ) 2520 T Frisdh
BHLOTHRIIOVWTREVILE 722 DD b,

KETIE, RO TA EFEER Td 2 HF RS BAMEFMJF (Office of Technology Assessment:
OTA) 28 1972 4FICRRL S N7z LA Ly 1995 RICFREIL S e, BRRIZERF/ 727/ 0y — -
A =377 4 7 (National Nanotechnology Initiative: NNI) %458, k4 BRI EO T TR A IYIZ
TA DIEBDFTHN S & 9 127% - 72" BUFHE S (Government Accountability Office: GAO) 1
2008 4E72 5 TA ZHAM ZIGE) & Ly 2019 48 1 A 70 S8 72 (2R - Bl ab il - o0 i =
(Science, Technology Assessment, and Analytics: STAA) % ix & L Cie XM DM 5547 - Bh 5 —
E2ZBILLTW D " BN TIE 1980 4R LIRS, K EFHAOSMBEEAME L, H 5 \»idH
HBLLZDEOLTAZEDTWS, BIFE, FKINEES TA (European Parliamentary Technology Assessment:
EPTA) F v 7 =223 2 BBAME L TH D KRE (GAO) RHA (EZEKXEH) 7L
BRI DAL O Hudst 3 s 10 BEBIDSHENIBE X VN — L 5 T %, 45 TA BB TIXHES. BUFE
B, BER, TRESOMSORERZRZNELZY ., FIENZZHERR SRS Y,

ANNWVA T 70y — - T+HAAY ] (Health Technology Assessment: HTA) (&8 I ®hF 5001 %°
) A ZAELRR AT & B PR iR RS DR RYEHEI 2 o & Uy BORIEICHEN 28 %
H25E09H, TA L3R A7 Tu—F L LTHHOREEZEIT TV b, ZOHEE 1967 4F
E 2 5 KREREFE S TH W O T /225, EEEOTRE)IL, 1975 412 OTA SERFEERM & 5Ll L
22T B T 1965 ISR HIED X 714 7 4 PO L, EROEHEANDT
7 ANFELCYEE SN =Ty BHEBEOMAPMEIC 20722 LAERICH Do 1985 4F
G2 51N T [ Ak D HTA BB TH B LS N, F T V¥R AT = — 7 ¥ Tl
BT bt 1 AR TR, BB O &N - MENEE BT 5720, HTA X8
HEH - TRBEFEERIND L) 2hoTwd 7,

@) YRy -77O—F
JAZ -7 7a—F1%, FrEEMOBEN G AOREREETATREEYY) A7 E LT L.
VA et ADHREE LI A 2 L 2B T A0 TH L, BAEHELAELBOX

(13) SRINBEWNEA [TA (727/0Y =T AX V) ORIEEREHI BT 2@ L i EOBE—RORIZ B 855 5
Ol —] [FEEEAIIZERRCE] 8 77, 2011.4, pp.204-218.

(14)  “Technology & Science.” U.S. Government Accountability Office Website <https:/www.gao.gov/technology and
science>; BFHE [ WORDFEZI BT 2B~ B 73 B OBEREMAL OB | THFZE - £/ X—3 3 2225 34 AR Rl

KNMHETEE] 2019.10, pp.350-353.

(15 Jurgen Ganzevles et al., “Embracing variety: Introducing the inclusive modelling of (parliamentary) technology
assessment,” Journal of Responsible Innovation, Vol.1 No.3, 2014, pp.292-313.

(16/ David Banta, “The development of health technology assessment,” Health Policy, Vol.63 No.2, February 2003, pp.121-
132; idem, “What is technology assessment?” International Journal of Technology Assessment in Health Care, Vol.25
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