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FRL BEUA PRI $4 712 AEA 942 I8 A7) 7187
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37) World Intellectual Property Organization(2020), ‘TP Management in the U.S. Federal
Government.”

36 * 32 MR TP I 20} IR S A2 24 o7



1950490l AIE FHFH(EC10096) &3l AFHH 4% HPoziH
FeEh I R o, TE5] 9 o] R H(Patent and Trademark
Act Amendments) 2] 7§ ?FQ1 MHto]-= ¥H(Bayh-Dole Act) & &3l v
WERO A 9S T2 33 A4, tigh Bl Ata 59 AF AHE 5

71#o] E3515 okl 7l AFRE B & A 738 ES
1980 TAEEL-9lo|5Y 7]& FAIH(Stevenson-Wydler Technology
Innovation Act of 1980), ¥ °]& 7|¥to& 45 1986 A 7% oA
H(FTTA) ;& &3l T 718e] AR 4% A4 F2AS /MAska B3R
71¢o] gy} 7|0l E915 SYoto] StoldA Aofe] E wf 2E ] AR
£S5 A=F 583k 53] vls S5 (USPTO) 22 A7 Al
AR FE A oA T8 A2 Sttt ZF A Hofl= 531 st 7] oA

Aago] EAeh, o] ARAL Uy B, B 2%, 55 29 2 Fol4d
2 A%, 714 74 H7h, SR 9 ol A Heke B [P EEE QS
Telgic). E3 v AL o] U2 412 271571 919 ther 91
AE|R 9 A Sgatch. RED Al BAIE B9 HA12 Aesie, 44 A
A1 Bolg B9 53] ujole Ao % wiER] [ A0 ol A MY T

B
A7} W g Hope] Wzl 41 Feigket 30

F|Z v]=2 AAAHE ALY S A5 M2 =22 7]=20]al Stk
E35] 20234 "HZAA S]EH(PERA: Patent Eligibility Restoration Act),
4 AR R Fa3% 20239 M= 4l YA FX d EFH(PREVAIL:
Promoting and Respecting Economically Vital American Innovation
Leadership) ;& &3l 531 24 FAIE HL3] sto] S5 452 £0]1L &5

a9} 7]&2 =oAL ot

38) A=&E(2021), p. 208.
39) T8t (2022).
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3) WA E L Afo]H Het 1#7g(fl: GDPR, CCPA)

71€9] F5% EH o= oy Qg E oo} Afo|H Hoke Fa3%t
Al @9o] =3t ofefiofl AAIE A ZE| A A= A SAFolA WS
HE Hookl, gloly Zefo|HAIE HASHH, FE HekE fAIshe A
= Q) TR I S B8l A 222 o]t 7|2 AAE A
LA, dlojE ] #3 2 Y ZREZ) S8zt

X—]ZZH 19961,%01] Xﬂ]ﬂﬂ I'7_'|7J- E_d O]E_k] ol xﬂo1oﬂ _11:}_-11- @(HIPAA
Health Insurance Portability and Accountability Act) ;= 9]& dj|o]E]e}
T E AFo)A A9 A HEE HSSHE S 1A o] Hoj o] A+
glolE 7 Al(Hlo]E 9] HAE3}) AP0 AXFE 7HA ok, A7k ¢

ARt AP E BT 7|ES F5oto] 1T JEE Hostal #24 7|ES
FrAISoFRiTt.

A, 20189 A Aol 4HRF JiQIEE ESH(CCPA:
California Consumer Privacy Act) <= & AFg9] dlojg] 7R B F
9] A#7E Ho] o Sl FF= 71X AL St o] Ko mEw AR =
glol8 4 9 ARGl T3l HE3E A sfoFsh, w AP oA Q1P E
T3 @ ARGl T AP E A 8% 5)F Foltitt

AR, 20020 A AR g H HQt HEHE(FISMA: Federal Information
Security Management Act) & ZH FJE AAH HS 93t T JLFE
Tt A Ago] A¥EE ol e ZRAEOA Ato]H Heto] F3 4
= AEAY. A& S0 A ZRAEES #o¥chs A7 JH Hol 12
IS FAsfof st A Hlo|E| o} AJARIS H o 517] 917F Afo|H HQt

A& FHH[sloF gttt T3 FISMA 8 &5 {IsiA 4714?10 Het 7}
Hu7b sk Avf HH AJARS o T2 HQF Q4] WSS o
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2. 3=2| 1A 4l YA =Y

o,

7k 9= Ierle 3R @

BEHAE(Brexit) 0] F=4A= 2199 4F 3 Aofe] f-Aato]
U 33 5 o8 82lo] AAHA oHs| T Al7|1E F1L AT =74
=22 Be]e A4 tiulsty] sl 20234 249 #5h e e FA
ol s}dA17|&H(DSIT: Department for Science, Innovation and
Technology)g HA17]11L F=2] QtE.e} AR A S f1of estar Qo

JEAHL BHIHXE o|5 AR TR} HA] 7|&S AEHeT, &
= AN T4l QAR 71E %4 52 B% d=2 d4 Ve 22
B S FHE 203097HA 2] 7] Bl A=l ‘weh]e 2E g
£ SHSHUTHA0 F=9] el ]e Y A= 100 B BE 'L e

g, Y45 ol& B3l STH(AL SMIESE AA 54171, BHeA

#el

p

= 95 271 Al A=K (National Al Strategy)4Doj] o]o], 34 Az o

2 7} ¥ A A2H(National Semi-conductor Strategy)42) @ =7} A}

ZZH(National Quantum Strategy)43) 50| HHE| At
T3t = 787)e T AL T 100 H2 Bl A= E o]% AlA

|
#a1e] g4l Mok A4 94 9 =28 VleREo] tie ¥ dekE 59

40) GOV.UK(2023b), “Science & Technology Framework-taking a systems approach to UK
science & technology.”

41) GOV.UK, ‘National Al Strategy’; GOV.UK, “New ten-year plan to make the UK a global Al
superpower(ZE Zt29] AMY: 2024. 11. 4.).

42) Department for Science, Innovation & Technology in UK(2023c. 5. 19.), “National semiconductor
strategy.”

43) Department for Science, Innovation & Technology in UK(2023b. 3. 15.), “National Quantum
Strategy.”
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A 4staL 205171 A8, 1A A=stel 4l 71l digt dd(experiment),
Bl &E(testing) R AA4-&trialling)o] Hrh 83| o]Fofd & s 5
A A, AgAVREo] 1A @78 BAEIL AIE £52 5 =S A9
A, A1e A HAISks B dish A 9 dAIeE 25D A, AHAH
AAE B AHIE Aol Higt A S F57] /s A AlA eVt
g A2 AR,
o] T4l Al WA )= o213t oM 714 IAIE SiESIL 431 AFiE o]
7HAE 71815 23] St AZE AASH, B2 o] {3 M= Al
&, A2 B B2 A BE o] S-S X Wshe A4l Aokl A A=k 4

2 5o AAS A=sHATE 918 Bt U0

1) u]2l} HH](Facing the Future)

AR A Al A=A =T = I vl ARG ATl Al
7] 918f FAle] £7] =4S AA[D Zol2hal Al 7]e 419 = ot
oFstal Al&5al QPR =& A Ush= ] Bt A 7Rl thsf 5o
Z2517] Yo vl A E Y HUS)(RHC: Regulatory Horizons Council) S
ARt 47) RHCO A 5482 AFH Ao 71& 452} Hlolel & 7|5t
0= 7l& 94l EdEo] gt vl €S Asta, AARR, HIZYA F
S fIh Aol =2 AlF, ARl W v =Y A REa) et FFS
APESHH, AALE AlE, AE]A B B2y A R o] A1kl R klle &
Zst7] fAsh Al NS 3 917k Aol tsf FRoll £Ask= Aol
RHC= =2 1l ARG Y] Aol Ale-71 8l A 715 2] -4l Hiet
A1} FA| AA| A4te] FAlof et F7] HAuAE FH[E o Fo]

I

46) Ibid.

47) Naver, GoJAF(Regulatory Horizons Council®ll tfet e, HAMYU: 2024. 11. 5.). Regulatory
Horizons Council: 4] Z2to]& | 43] E= v|eiFAIh e ¥3] 522 7|& AtollA HHst
I =, o] AtolA= HRCY & Eajdl= A mdFARE| LS & AH&SIt

H2E 2 MTIZ TR SA HH 817 0 43



2) A3} 49 7#A(Focusing on Outcome)

A A G4l AiAl = ARl P2 H o shEA] S4lo] fAet 4= Qs
Ay A9 FA% A AAEE UEs AoZ, ol s A XA
(regulatory guidance), 23 7% (codes of practice) ¥ A4 E(industry
standards)& B & AR&-So] 7] o]l IS AlFshe Zolth. WA oA = @
=9 A2 ®M(Prescriptive legislation)< 7] Yol HEHdE AT = AUA
714 0 2= AR s 2/d5l] 1Rt A HE S ARlshaL g4
Asfid = kAl 71&skal iek B Ak F419] 71& S9 3 (tech-neutral)
HQRE AR SHES 917t Al BE BAshs Hl S8 FEE o] =gt 4

= 7190A 21 23S o B A B4 2AI et ¥ 2 #a4=S Algsto], 2rt

=t FA G2 @ g4l HAE(Pilot an Innovation Test) S AlH &9
sto] A Heto] FAlof mX|= FFE AFH Hiet AT 9 B7FE, ATA A
ool thgt @O & ofsAIR} of, AHES] AA|, =Y DAY, AHE &
YEE, 371 2 4E SHo|A 12T Zio|th. o] FAl HIAE Al 7]t o
A U3 (Regulatory Policy Committee)= FH7} S35 2L
Al HbE Adshs Aol g 7H 4 =S 4] HlAE(Innovation
Test)] A& IS WLs| FAED Zolth. o &3l 57t M= FAE
of = A Zstar A=Al s FAl FAIEo] AT 4= UAeF T Zo|th

ESH® HQF A3 & AH E(Post-Implementation Reviews of Legislation)
7F Aol o|FA g Fiedhe MER HAS EYste], Altiol FHEozl
71&olut A WA o] WE] ‘1A Hof Hot e AS AT Aola, ® 4
Al =0l AM, A 4P H 718 A4 MAUEE HESH] F4le Yste
719001A 8= AEd 4 A= A Yot =5 i
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3) g4l Ago] i3t XD (Supporting Experimentation)
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2 o]Eodl £ JLFE @ A F=9] AE HE(Regulators’ Pioneer Fund
in future) 4 ARIE AED AolaL, FF 2 A HoflA G4l 7] digt
E|AES} A A-8o] T2 & d o AeF A U] sl @ A F=2
A H=E AW A F-(local authorities)2 ZHfiske = A ES
goltt. ERE® A 713 Autol] AY w2kE 2/dsta Y AEE 355
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6) MAE Axsk= A4 §4l(Leading the World)
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Al A 2571 fis] A AlA sEUeL F=-1E Zlolth. @ 4l7]&ol tigh +
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Economic Forum) e} TEHAIS W11 AA] 9 HA Y, AR L TA]
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THA| SAL IER| =2 FX A
@ 0|24 tiH|(Facing the Future) — 0|2 77H|CHH| 2|2 sl(Regulatory Horizons Council) A1

- 21 YO RUS HHAARS E= AC2, A X7
(regulatory guidance), A& Z&(codes of practice) ! At
® HZ&(industry standards)g & & ALE510{ 7|0l HE
A12 X-”__'n_

&M HIAE(Innovation test) Al 2%

Al Z= 501 Bl 7101 ThEH Al(experiment), HIAE
(testing) ¥ Al&ZS(trialling)0| TS L3 O|R0H =
U= X|H L EX

TR g=2| M= HE(Regulators’ Pioneer Fund) S At

@z F49| 7

(Focusing on Outcome)

@ A A0 Het XA
(Supporting Experimentation)

e
@ A FH24 7 - HIZUAE 25t CIX|E 12| LiH|AH|0|E(Digital Regulation
(Improving access) Navigator for businesses) 2%
® L3t FE ot A5 -S4 Aol Chet tHEL] MO E sk | /et e
(Building Dialogue) el

- HAZHZZI(WEF) ME{2 TFE ] 8
- ZHEHL7 |SHOECD)2t &
-HAXCZ Q1= BE B2

® MAE M=ot= A Sl
(Leading the World)

A2 HM Government UK(2019), “Regulation for the Fourth Industrial Revolution.”
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(Fit—for-55) LH =50)
S
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Batteries Regulation) 2% 20234 7% e, 20234 82 &5, HiE{2
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EASE 7159 EU U Mt SHS dFolil
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QII2f 1= HIoh HIA|

QR%I(2023), "EU

20244 62 | Net—zero industry act 2&

X2 European Commission, “A European Green Deal(ZA{Q: 2024, 12, 14.); HAS, &N,
TG MEAE Y = LiEH ANE,S FISH AMXF K.

48) European Commission(2019), “A European Green Deal.”

49) KOTRA SHLIAPER(2024. 12. 27.), "EU oU ] 22 I siA-S I3t 7] ofl9] A 2 A E |

50) A9, QE#E(2021).

51) Council of the European Union. “Council adopts new regulation on batteries and waste
batteries” (A Y: 2025. 1. 30.).
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OJA|(Political Guidelines)& RIS T}.53)
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53) Buropean Commission(2024. 7. 18.), “Burope’s Choice. Political Guidelines for the Next
European Commission 2024~29"& ZFatsto] 24335t

54) A9 £1(20249), p. 5.

55) Buropean Commission(2024. 7. 18.), “Burope’s Choice. Political Guidelines for the Next

European Commission 2024~29.”
56) 495 (2024).
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57) European Commission, “Carbon Border Adjustment Mechanism”(A2Y: 2024. 11. 6.).
58) European Commission, ‘Batteries’ (A2 Y: 2024. 11. 6.).
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59) European Commission, “Ecodesign for Sustainable Products Regulation”(ZA4¥: 2024. 11. 6.).
60) European Commission, ‘Corporate sustainability due diligence” (A ¥: 2024. 11. 6.).
61) European Commission, “Critical Raw Materials Act’(AAQ: 2024. 11. 6.).

62) European Commission, ‘Protecting against coercion” (A Y: 2024. 11. 6.).
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63) European Commission, “The Digital Markets Act: ensuring fair and open digital markets”

(BAY: 2024. 11. 6.).

64) European Commission, “The Digital Services Act’(AAQ: 2024. 11. 6.).
65) Buropean Commission, “Legal framework of EU data protection” (A2 : 2024. 11. 6.);

EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EUROPEAN UNION(April 2016).
66) European Commission, “Europe’s Digital Decade: digital targets for 2030" (A~ ¥: 2024. 11. 6.).
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(DMA: Digital Markets Act);, "H]XE AH|AH(DSA: Digital Services
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67) European Commission, “First report on the State of the Digital Decade calls for collective
action to shape the digital transition” (A Y: 2024. 11. 6.).

68) European Commission, ‘Data Act’(AAQ: 2024. 11. 6.).

69) 3FdoK2023).
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Revitalize American
Manufacturing and Innovation Act
(2014)

Hz=Qf A= Zhst U AT HIE 71& iU ol 2RERT &
HATEA(NIST) LHO| M= S HIEYT T2 73 2 (FZ 2022
CHIPS and Science ActOilA] BH=A| Mz &A1 20l 123

CHIPS and Science Act(2022)70)

O SR Alg] 95 2 27} ot BXIS 2HOR = 2,782
12| FD0| BBR HO|H, BHER| HIZAIA EXj0] i3t 25% A
of T2 22 M| FIEE TET)

CHIMER] 917, AIRIE HISHS 93t QIR AN
12 SHe 27 B A 714 ME A7 Y 204
Z1(NAPMP) % E5t72)
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Executive Order 14105(2023)73)

Ol= MFR= 24 =719 £ 371 U2 71 & IS0l gt
Ol= FAHHEE ASIE 2H

Building Chips in America Act
(202379

2023H0]| M|&= CHIPS and Science Actdf| M2 X1& X|¥S
= S| HIE Z2NEQ| 2tE ZE HA|

National Standards Strategy for
Critical and Emerging Technology
(2023)79)

20234 HIO[= FRO| sl TS0
= HETECR YN VIS | gL
Z00| TS DIR|H et St HHS X[Hok= 712 MA

Commerce Control List Additions
and Revisions(2024)

=
2024 98, YFRE Ol= 472 U HYAZZ(BIS)O| 2AIZ|
ZHAFRIS Sl YAt R R BIEH S Z-H7 &

Off Chet elet & SHIMS F7t =Y

af
A
i o

NEHD VR

201490f| A= Revitalize American Manufacturing and Innovation
Acty= =Y A 2YE Aebetal Hd7|eS EAA7)7] YTt S83 A &
ARA, v=9 A2 ARG A S7HL HE AR A, 4L 7€ S

D 71e HHAE fFASke Aol #5240l 8 2o 2= THER |

70) National Institute of Standards and Technology. (n.d.). CHIPS for America.
71) U.S. Department of the Treasury(2022. 11. 29.), “Treasury announces guidance on

Inflation Reduction Act’s strong labor protections.”
72) National Institute of Standards and Technology. (n.d.). National Semiconductor Technology

Center(NSTC).
73) KIAT(2023).

74) McCaul(2024. 10. 2.), “McCaul applauds passage of Building Chips in America Act of

2023.”
75) +3¥(2023).
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T=sto] Sl AR JA Q] AR FIAIFT 3 o] Y82 Manufacturing
USAZ A8 =0l AA7IA] LF=IL 3loH, 2022 ME=A|9}F 7shH ol A
o] ZFF o]o] Wol BieA A2 X Ao = HEHIH.70)

M A9 ok 12 2022 849 9Y Hol= s gl At Helre &
of] Q1 AYH O 7 n=o] ZFF IE =7} QtE FoLE RHRE
t}. o] HRk2 o]Fo] AHshre] nl= W WA Alx 58 SHE FHE
LA A A1 A8l ieoi oY, I Uie2 SothEd =7 H A
ox 2= 571 B SHE 9% HelrlE Aol gt Z2EE] HkdS
Sol vl=9] WA 4 B Adeket vheA] At
& FOoHUA 71&, A5t T3 & 95, Al 29949
gEA FAIE SHE b, TRt Bel7]&0] 84 7153919t 71 XY g
S A8 el7ls R&D A FA|Q} 7|of 2 119 o4t kS F ot
oh.77) Mt Ao} dhehy 12 =] wheA] 2715 UEhle tEAQ] 571 3¢
St U= Al FAl Aol

:19 (L

o

ol

™, & FA2 2,782¢9] @ Frolt. [# 3-2]0flA H%o] 2,7829 €22

76) Manufacturing USA. (n.d.). Manufacturing USA: Securing U.S. global leadership in advanced

manufacturing.
77) Yo, o147, Ak2(2022), pp.1~5; $YoK2024), p. 2, p. 5.
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w2 OI£HUSD)
(1) 7|=1tst-R&D- QI 71y 2,000
(2) SR A8t B 24004
EETR RCEY 527
| K MU BES 3109
(USD 390}) 7188 25 o0
UHE B 53 200}
A RRD EXHERE) 1104
SR R&D ‘3 Exﬂ 71E BREYS) 209
(USD 137) e Sz 32 BELS 50}
o121 JH £xt 20}
(4) 7 |EHFH S St BA) 159}
24 2,782%

R 01F4(2023), p. 7.

Mol b 2 v Wl g BHeAl(e.g., Al He BEEA) AAAbS
203097HA] AlA] 20% FRE Bol&de A& HHE gtk 3w
Bl & 5269 B 7o) B4t A HEFE RHeA| Fofo X
o] 33909 2= Ax AEE(HE E tiE B35 23], 1309 =
R&D ¥ 18 7jdo] = A+=H, £35] 3909 @8+ Chips for America
2k o520 HER wE FAE O] vl= Y vHeA] AR A1) Al 24, &
sk 15t AP A JAE B Al Al ARGET E3F o] F 209 2= A5
28l 5 AA"o) ANGEE FAA] S S8 Tz B = e H, =71 R
A 71& ez 44 A 51H0 209 D7E FARITE e 23]

N

N

78) °]&4(2023), p. 7.
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At o] M Wt A A2 dAof et BEaat AlA SE(t=A] 2 #E g

H] A 25 917t A2 A&l sl 25% FA4F Al SA)S ZoLRet79)

| H 3-3. MRS IS, T8 U FR Ug |

ot =0 g

20224 Bt XIRIE(CHIPS Act of 2022)

% CHIPS Act: Creating Helpful Incentive to Produce Semiconductors Act of 2022
- BEER| MIEAM A4 2F 223 3009 Faf, MHUeA| S| 110 Ze
- A 2 HHIEX MHZH] 25% =

HoHe, A 2§41 B2 (Research and Innovation)

Research and Development, Competition, and Innovation Act

Division A

Division B

Department of Energy Science for the Future

Title | ey - _ B i
-l e, AZ2E 7147| F o 7|xutet A, 1S ARE, YR HE2

National Institute of Standards and Technology for the Future
- SYSHQNAT ARY 5) 423 017 L TH BE Y L YHOIE S

Title 11

National Science Foundation for the Future

Title Il | - WP ™ 27| STEM WK 45}, 7|=afst ¢t Mst

= 7|E8A= AR 2100 SA17|= RRD AE(7 =S A1=0) 2009 Z2f oA £04)
Bioeconomy research and development

Title IV | - EUSs ALY O|LMEIE =1, HEX 223 & A28 714

-2 S 7|=82L ICT 822 MASH U3t &

Title V | Broadening Participation in Science

Title VI | Miscellaneous Science and Technology Provisions

National Aeronautics and Space Administration Authorization Act
-Of2H0IA S D227 S0, 0= &3 2By 2™ 5
Division C | 2022'32] i3 &2t 7|3 2& Supreme Court Security Funding Act of 2022

X2 Congress.gov, H.R.4346 - CHIPS and Science Act, Public Law No: 117-167 (0] 81, 2022. 8) Xt2S
HIZOR XXt THEHY.

Title VI

o] Mol & tE Fa%t FE2 IV I it 228 Ve Buy g5
o A 7le A E P F A Ve Sy it s EdE S5
B ASE Foh, BHeA] 71E e 9 54l dZetet HlolH Ho 59
I} g2 At Hekg 7T dlE S0 o] ¥l o3 Hexgs de Wi

79) American Institute of Physics(2023. 5. 26.), “US semiconductor R&D initiatives readying

for launch.”
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MBuilding Chips in America Act;+= 2023 102 2¥ Hlo|& &5l
o MgE Mo g, vls W WA A2 Z2AE 0] 3H 4] ZeA|AS 7}
£351aL EE A7 A WAISH | A5 A=A = vl= Wi BHeA] Al
QAo et A9 3 A= W A 582 S7HAI71AL, ol & E3l 3 Ee
S =olH, AEEF &0l A2 FHE 3kl Q). o] ¥ 53] e
Aot Beb o HHE HAshs H S8 7L A SH 2L A2 vt

SRHAES] Bifjol| = Et5kal 54 WA A% DR A E= 9 J3F Bt
£ Q75K "7 A H(NEPA: National Environmental Policy Act),
HEANA AA =, o] 2 Qs AR Ag2 We ZRAEE AESH SRl
TS 4 A Hdoh. I Et6kal o] W2 s WA 4Hle] 2=
BAYE =olaL, WA AR ST, =71 EEF BAA A AdS A
Skete ) 710 Aoz 7|HE Al et

ChgRE A4 WA A8 53 =8k Stk A, S7H A7 SAH
(NSTC: National Semiconductor Technology Center)= 502 &€& oA}
o] aitez A9 oF SHAQ B g 71@o|ch.80) MR Aot ek (o
et AP S S/ A7 Sl E = =] HEeA] A T2 9 0] 3
4 Agt7]eltt. v A HAAAY o] AlE = Fet vheA] Al A7
T2 AAIE AEL A7l B4 Y ws 9 1] g 5o g S
Ao alddt A4, =71 Jd 9714 Ax 2= IH(NAPMP)Z HH=A]
HA HAE, 28, 71 58 Aohe At 22302 20249 1049 182
oF 169 98] 29 AF A LS FH3IATESD AA, Manufacturing USA
of 7I¥ket A4 Aolrt. Htf 3719] WA ¥ A4S AT o170l
o, 94120244 5¥€ 8 vt A A1 95t T AE E T4
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80) "%, "W FYA VA7 EAE ] 62 649 ¥ F24,(2024. 2. 10., FAY: 2024. 11. 4.).
81) National Institute of Standards and Technology, (n.d.), “Research & Development Programs.”
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Executive Order 14081 on
Advancing Biotechnology and
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. ) . HIO|2 ZHIE 95t MBI 2 HIO|2 H|Z= SIS flof HE M
Biomanufacturing Innovation

=
Mol M A

NESS

(2022)
_ 200341 HIO|S HE0] OfoH BHSO0{RI FT 27} 47 Al ME
C'“_f.t'ol”a' jtgndard.s StTratigy lf O Jls BE HRAOE HI0|Q MHTE 7122 DE 2710 7,
ritical and EMETIING 16ChNOIO0Y | o1 o oy im0 oyate Oix|m, 27, AR, 74285t MEY 81732

(2023)8%

82) E-olgt 7ol AN H]-8-& AT afioll AN SA] B[§ 02 Aol A& Lt
83) U.S. Food and Drug Administration(2017), “Modernizing the regulatory system for biotechnology
products: Final version of the 2017 update to the Coordinated Framework for the

Regulation of Biotechnology.”
84) 279 €(2023).
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Executive Order 14105(2023)85)

SOl TSt 0|2 TXL Mg A IE 4]
202401 LelE O] Hot2 £ 2= HZS! 7|0 ek o1t
36)
U.S. BIOSECURE Act(2024) X2 X2 HstsHorE wa )
Joint Regulatory Plan for 2024A0] HIFE 0] HE MHISE MZ0 tHet A IHI0|E 3
Biotechnology(2024)87) U5t 2H
Policy for Oversight of Dual Use
Research of Concern and 2025 USE AFI U= 0|58 A7 LAY H e T
Pathogens with Enhanced R I HAAN 2= MM HNHOZ S MESt A
Pandemic Potential(PEPP Policy) | Off CH$t 25 SITHE 1 SHZ &.
(2025)88)

K2 R R

H}o| @ A58t Hok 1A | =] AJRRE 1986\l 4 ‘Coordinated
Framework for the Regulation of Biotechnology' &, B|= A47g-5-8} 74<]
71% A& Sitt. A WA AololEx= 19924 2:€0] AP= =], g0 =Y
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whe AJEEH Al Bo] ek 913 718o] Tk 4% A AA s 3]

7%, 9 Seloh B4 4 Ajolo] 9 27, Tt v|wio] digk) wel e}
So] Qlc}. SIA|RE FA|9] A0k 7)50] BEAAEA Y, A1, 87 Hof

olx12] BTt 7)2 T} Asio] X|glo] ey, AlEo] e} FRE

85) KIAT(2023).

86) Sidley Austin LLP(2024. 8. 19.), “How, when, and if the U.S. BIOSECURE Act is likely to
become law.”

87) U.S. Food and Drug Administration(2024. 11. 28.), “EPA, FDA, and USDA issue joint regulatory
plan for biotechnology.”

88) Arnold and Porter(2024), “The perfect storm of Al-assisted biotech research and bioengineered

materials: Biosecurity compliance and risk management.”
89) EPA, FDA and USDA Unified Website for Biotechnology Regulation, About the Coordinated
Framework(AMY: 2024. 11. 4.).
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Biotechnology and Biomanufacturing Innovation)< X335} A&
Az I 9 o] Fopof|x 9] 4 SH 7] /I3t FF AA|e] A WA
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7 W] diet A FARE sk, sdd 9 e At ws H &

AR Hlol @ J¥t A TrhE Selnl, AP E AL vol 2 o)
BE PSR ok TSI k. ol Fo) v AA 4%, A% B3,

90) U.S. Food and Drug Administration(2017), “Modernizing the Regulatory System for Biotechnology
Products: Final version of the 2017 An Update to the Coordinated Framework for the

Regulation of Biotechnology.”
91) Ibid.
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123) GOV.UK(2023b), “UK Science and Technology Framework - taking a systems approach
to UK science & technology.”

124) GOV.UK(2023), “National vision for engineering biology.”

HI3E 5 AT TH17 |2 S0F 78| 84l K2t 95



@ 1=zt @ ALt 71E, @ A E #E, © B\ FA JHGlA Y AH,
A7 AL AT 5 = gAlo] TAolw:. D 7 F3of tiet ApAlRt
W-8-2 [ 3-14]0f Yehd ct.

EE FsP] A8 G5 = A, ez 1093 209 v
a2 Aldskal, 24, BEstel AAA-ARlE 7|3E 28T = e A
ol 71ee FEIP] Asf 712 A7 FABH, AA, dETe] 252 Hsl
AP A2 - HAITEA W BARE A5 fAISHAL 3o FASh:

5 224Q) XYL TS FTHs AL HESIYT 125

S

)
g

| H 3-14. ¥2 27t JAMSSIS 95t U =8 |
=5 g
DMZS BeMESs 2 A0 Yst B 2 XM SIS 0RO B2, AEEQ] 21 9]
28 A 2ltisg 25 sl 22 )
SiAlo] ST179t AHE HES k5o 2 28 1M V1% 9IRS
@ M7 2/ RED Sof M7 51 470 REDS SHE B3 EXIS BE A0/, 35
10324 AXILIOFE) 4428 20j0f 202 THREE SRS 01
Zatzs silo] £7| Ehiel 72 SATh| T2 HISS 25K | I3k
® izt 2 QIIEl0 SRR OI0I0I, AEFEIT 72 HTHE Kiisks
720l That AHES 42T ol
B8}, 712 2 7197 BAS CIRE Spiet ool 400 2 2 Uy
@ QITIet 71 Closst Q) 22 AR |T RAIZ 0|0, M2 Discovery B2
A a1 MR} A IO SRR ol
- %E;l A zlrzicl i@%ﬁ; fjﬁ Ifi; |tt|+ EA0) =20/ 2 %
QTS B U DS TR A2
® 0 S 2R FH0IAl | BaHZato] ARRI0| Cfh T LT = SXXIeL 1 HEH U TR 1
ey 219 US98 Ol are 719 mo|ZalRIg |44 o

X2 Department for Science, Innovation & Technology in UK(2023a. 12. 5.), “National vision for engineering
biology.”

125) Department for Science, Innovation & Technology in UK(2023a. 12. 5.), “National vision
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134) Department for Science, Innovation & Technology in UK(2023d), “A pro-innovation
approach to Al regulation.”

135) GOV.UK, “Consultation outcome A pro-innovation approach to Al regulation: government
response”(Updated 6 February 2024, HAY: 2024. 11. 4.).

136) GOV.UK(2023a), “A pro-innovation approach to Al regulation.”
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At=: GOV.UK, “Consultation outcome A pro-innovation approach to Al regulation: government response”
(Updated 6 February 2024, Z#MQ; 2024. 11. 4.); Department for Science, Innovation & Technology

in UK(2023d), “A pro-innovation approach to Al regulation.”
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=0t - [RIZ]] OFM - HOF- ZA A -A] A|AEIS Al 20 =7 | LHLH 242
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1) =7} FAF AZK(National Quantum Strategy)

JHAHE= 202349 38 H7|& =0 29| ok 93t 3574 T
AAZE IHSHL, AQISAS, ATTAET A EAT S, AREEA, AY
2 714 5 oA 71 A4 714 Aok 14D 20239 3Y 9= A&
A5 2033974 AAE AEsks G 715 =7t A3t Gt 7]k A

AR DAL HAT AFZE, SH FUIA 5L AN 27 PR AF

(National Quantum Strategy)= 2o} T} 142)
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141) GOV.UK(2023b), “The UK Science and Technology Framework - taking a systems
approach to UK science & technology.”

142) Department for Science, Innovation & Technology in UK(2023b. 3. 15), “National
Quantum Strategy.”
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FaAEA qTS T 5 AEE A Delr] Hall, FAF £X J?iE(quantum
catalyst fund)& S8 Eot A3 fAYEH 24 AE 75, °1E 8]
FF 287 1,5008t 3heE 0] ‘&4 whd Sl(catalyst pilot)' & A1ZFSHH,
of7|oll= =7k bR FA = 23, @ FFHE TS =849 F2 FollA
A A e Adshr] At = A A8 AHY Al 715St
SHL, 719, AR & 7B ARSAE SAF R Aol tigt e |t
AR S BT S e S5 Al O A B B2 Eodske] vt
29 SRR vt 2o A 22 TR HEUHS 37
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2024 24 F= AFEA7IER nHFAIH Y ¥3(RHC: Regulatory
Horizons Council)= 41 Z15H4Q1 =9] FAF AeA 5732 <1sf vl 7+
A 4] @R v, 2848, AL 9 7P 9] YR o] 7|utsto] A A
of tisf AAsks "IAF 7€ B8 A A 5 EHSIGI 144) o] = YA}
71&9] bFA AL S Al A AR "9, el g AAE =
o] g Ao] tiFgof T £XAct.145)

FA 71 A AFZo] disf) AlSk= o] EilA= "=l AlAl Y| &
Appet 9 goko] EAX|7} Hof F=9f A AT 7eS WHAZIAL A=A &
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R o

N

9l ¥Holxt Expel 22 QA ABshe AR wEE HEYA QY
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IRE B ok 7t U FA| 4] ZAAAAES TS A Mok BER
91k 146) 2 QFxt FAo] That =07 B7FShRL Sl AR, o] B
Qo] S} At Mkl N QoFet TAS FNto R A AT FAEE 2 A4
EIE B9 PR 714 LS A YUsHs HE AR A o] =0l

M2 3 AR} 7ol & AlSdhe Ae FRE Skl Al

143) Department for Science, Innovation & Technology in UK(2023b. 3. 15.), “National
Quantum Strategy.”

144) Regulatory Horizons Council(2024), “Regulating Quantum Technology Applications.”

145) KISTEP(2024), p. 26.

146) Regulatory Horizons Council(2024), “Regulating Quantum Technology Applications.”
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At2: Regulatory Horizons Council(2024), “Regulating Quantum Technology Applications.”
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147) Regulatory Horizons Council(2024), “Regulating Quantum Technology Applications.”
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148) Regulatory Horizons Council(2024), “Regulating Quantum Technology Applications.”
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At2: Regulatory Horizons Council(2024), “Regulating Quantum Technology Applications.”
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1) EU RE=AH(EU Chips Act)

"EU RH=A 14902 BHe A 7]&3 ol &2 Ao dollA - 9] 348w} 5
58S ool ygAd ek 2k Mgk G A 9T BH 0= AAE
o} EUw HE=A] ZokollA 749 71 uiS Aoleto 24 o] H2& 24

Zlol2} ¥rsl vt Qlrt. o] k2 9J3](the Parliament and the Council)
1S AA 2023 9¥ 21Q0f FRE T} 150
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A 55 917] 8= A5 79 BEeA| Y193 E SAHCE 3= € o]t
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149) EUY] Official Journalol4] EU RE=A|HO] T4 EAE2 ok 2l REGULATION(EU)
2023/1781 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 13 September
2023 establishing a framework of measures for strengthening Europe’s semiconductor
ecosystem and amending Regulation(EU) 2021/694(Chips Act).

150) European Commission, “European Chips Act’(A24: 2024. 11. 25.).

151) Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
establishing a framework of measures for strengthening Europe’s semiconductor

oy  n

rr

e

ecosystem(Chips Act).
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152) European Commission, “European Chips Act’(AAQ: 2024. 11. 25.).
153) 427%(2023), 58 WH=AY @ae} EU BHeA| AH FEIA (MY 2024. 11. 25.).
154) European Commission, Questions and answers(2A<Y: 2023. 11. 30.).
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1) EU Hlo|2 7] 9 o] @ A3 A=<l

2024 39 209 Furopean Commission(-4 L) 44 93], 74
oAz, F A L ALE] 9193 2 X 8]of Hil FARHCommunication)&
3l ‘EUCIA vlo] Q. 7] E Hlo] @ AZ(biotechnology and biomanufacturing)

2 2257 9% Yee) 27 AR & LW} 159 o] BARHE )X
g5j9} ABABAD] XYL W Hho) @ 7|&e] WA Ap] BRI o As

7] 913k vhol . 7|uk 54| o] vlo] 2. 714 © vlo] 2 A2E FA]

& Ho} 3 Sz w1 ity AFsrt. ol /a5 e
%

N

EUZH 59, 99, ouA, 4% @ AR $27t 419 Aalshs o Ego]
9 Bt oz}, EUZL Bt 44 9lu 812 U AIE 55, AR
A H e o) QA AFsn 187 9 A A8 RO ol

= o] oJukx|at 4= STk 7|43 k150

155) Buropean Commission, “Commission takes action to boost biotechnology and bio-
manufacturing in the EU"(HAY: 2024. 11. 6.).
156) Ibid.
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157) lbid.
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® EU= Horizon EuropeS H|EaH CHFSHHIO| 27| 3 HIO|QK|E X|[#E
S IY X SHE #F1 U=, 0]0= &8 HI0[2ZH 3& 0|LA
EX} =ty E|E(CBE JU), &4 &1 O|LIMEIE(IHI JU), EU4Health, 841 7|13, 1
(Fostering public and 2|1 |2 S 98 MH7|& EHE(STEP) S0| 28

private investments) | @ MZ2 AIEE FEE 4 U= TMHS 71 SAIE F2I6H7| 2Io] 20261
QESMLIKS|(EIC) Accelerator Work T2 12404 HIO[Q 7|2 & HO|
2 MIZ=0j| 2t EX M| 2t
71& 4%t OUHE 2 XY 7= GEHYS Solf Hi0|2 7|= 3 H0|2 &0 Chet
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updating standards)
el X
(Supporting X% Sl 82|12 S5 EU X2 HME) 25 HH0|Q 7|4 28 2 0|2 HIE
collaboration and | 2 2= 7|2 i &Y
synergies)
E—_— DO, 9%, Y=, 512 STE 2R HIO|R 7|% L HIO|Q HE THELYA H|
Fostorin ZS S5 57 U 7|2 00| H2I5HD A U AR 2 2 ZR0) o
ostenng y | smEmsaay
erosaement N | @ 32 A0IERI0 X 32 B R0 12t 224 BIY 128l 52
cocperation) SHEZIHE BE 32 U 329 MY 8ot A2 ST 0fZa|7} el
P OHH2|7} L 7t2| 5 X|HTtO| 7|E THE LA X
DH0IR 712 L HIO|R RIZT 2OHA Al, S5| AT AlQ| 2#RS 7145}

Al A ALARE
(Using Al and
generative A)

57| s OlsHEtARI2te MAZR! W X2
@ 2024E0Il= Al AEHE it kst 31 S HFRLIE|S| EuroHPC +HZARE
Off cHet et e 20| et Q1A 43t ol
HIO|R AX| X2t AE | 2026 L7EX| B4X] ALE], QLSASHA, &AM £ IHE 121510 BiO|
(Reviewing the | @ ZH|9| AtFX XH2dit HIO|R 7|& 3 HIO|R HIZLo| St s Z3tsHo]
Bioeconomy strategy) | EU ZA[0] 7|04& EU 0|2 ZX| TEf ZE O
Atz: European Commission(2024. 3. 20.), “Commission takes action to boost biotechnology and
biomanufacturing in the EU”(ZAMY: 2024. 11. 6.).
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1) EU AI Act

FHAKEU)Z 20249 5¢ 219 AlA 22 x8Z AFAS(AD 71&
THA RQEI TAT Act, 1585 25 SRlstlth. AT 2771502 7449
&84l oY A oAk 59 21 H7of B GE 3]Q]of A FAI Act,
£ 35 UG BT} EU= TAT Act, '8 670€ H5E HekS 9A S
o7 TS goln, 2026 HH AlFE ool 159)

EU TAT Act 9] Al 2212 U5 A1d9] 7165 7iAdskaL IZE S4140laL
A 5 Qe AFTASADY B2 SXshe BAlof 1F59], HAF=9],

g Ho 5 Aol BAIE A%, b4, 712ES A9k Wi AT AlIAE ] Rafigh
FFoERE I =g Ho5k FAls AUk Zo]th.160)

EU TAI Act = AIE {l9°]l wheth 25sh=t, old fglol=t AlZF 273, <F
A B ol viE & e Asi7 ST SEY A4S itttk EU
FAI Act = Y8 71¥H(risk-based approach)ol] W& 54 A& 7335}
I =Y, TS O 98 4 gl= H(Prohibited Al systems, Chapter 11,
Art.5), @ 18 (High risk Al systems, Chapter Ill & Annex II), ® A3t
2 9 (Transparency risk), @ 243+9] Y$(Minimal risk) 5 3A 4] 7}

A W ZRHL, 71& /N oMo B/dS Aotetd AF el wt
2t 2Fs A Aol 2 Woltt.16D

—

F
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158) EUY] Official JournalollA12] EU Al Act9] 34] 412 tf23t Zrh: REGULATION (EU)
2024/1689 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 13 June 2024
laying down harmonised rules on artificial intelligence and amending Regulations (EC) No
300/2008, (EU) No 167/2013, (EU) No 168/2013, (EU) 2018/858, (EU) 2018/1139 and (EU)
2019/2144 and Directives 2014/90/EU, (EU) 2016/797 and (EU) 2020/1828(Artificial
Intelligence Act).

159) "EU, AlAl 2z Al FAE 25 59120261 HA A19Y,(2024. 5. 22., AAL: 2024. 11. 5.).

160) EU Artificial Intelligence Act, Chapter I, Article 1: Subject Matter(A2Q: 2024. 11. 6.).

161) The EU Artificial Intelligence Act, Chapter I, Article 1: Subject Matter; European
Commission, ‘Al Ac”(E Rt&9] AAY: 2024. 11. 6.).
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| 2 3-3. EU Al Actel sl |

Violation of EU fundamental rights
and values.
Prohibition

—p> Unacceptable risk

Impact on health, safety or fundamental rights.

Conformity post-market monitoring, <& —p> High risk

Risks of impersonation, manipulation or
deception (e.g. chatbots,deep fakes,
Al-generated content). Transparency risk
Information and transparency
obligation

Common Al systems e.g. spam
filters, recommender
systems, etc.
No specific requlation

sy o= A —p>  Minimal risk
Artificial intelligence systems

General purpose Al models (GPRA\)

GPAI models - Transparency requirements
GPAI with systemic risks - Transparency req s, risk and mitigation

Xt=: European Parliament Directorate-General for Parliamentary research Services(ZA: 2024. 11. 8.).
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A S oM o= A7, 2 3,500 #2 Ee R 7191 A
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AL ZRAsAL 8le] 247t Qe ARE AgHe AL,
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162) "EU, AlAl Fx AT FAIE 2% 5912026\ AH A13,(2024. 5. 22., AMY: 2024. 11. 5.).
163) EU Artificial Intelligence Act, Chapter XII, Art.99(24Y: 2024. 11. 6.).
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164) EU Artificial Intelligence Act, Chapter I, Article 5(A4¥: 2024. 11. 6.).
165) EU Artificial Intelligence Act, Chapter IIl, Article 6 ¥ Annex M(AMY: 2024. 11. 6.).
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@O0J2l, UHE U = X H2E Ao ABEl= Al system(YH A, HIX Z 7
= o7h XA 2HEE 20 AR 4E 3 O’ 2M 2012 MBS HX,
QA = AlHBE | 25t Al system)

@ Al Y QIS T2 AO| He|(HX| AHQlS 22, £X5t 3 FA3I5H= H A
Bz £t 20| AREL AT 4 280K t= ZuES MIQlstl MA
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EF A AL MSKI A A= EHY R E J17.167)168)
@ FA5H0| 231 %W._E_I -‘?—lé.:.*,_ﬂ-cuilé.:.4 3 H[oHE @0l £5HK| oh= I HIO| A|ARIOR,
Z|A5to| YIETLS 7HRI Al A A0 CHaHA = Hie A7t 8. 169)
K= The EU Artificial Intelligence Act(ZAML: 2024. 11. 6.); AA(2024).

EU TAI Act = H-& Al(General Purpose Al)o] tslo] HA|ZH oz He
O] FAL 7T Qltk. BE W8 Al BY AZAAEL ARDO] 3% 2 gl A
E 343t 57} Aks 29et 7]E BAE 2ok ol 4l AdEE {6
of b, Al A=t 2l 17} 245 7] 9e] @ Al AlFE 4= QlofoF star, A
Al HE-S ZAL] AT A AEC] B3ote] = Al AIAE FF3AtolAl B ash g1
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oF #AE 2HgstaLl A4 A, I9HE 3 71D
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oA = W9 UolAl, o] FrE TaA7} mEo] /)53 SIS S5 o
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thall, AT AFE=(AI Office)o] AlBdk= FAlol et S4o] AAlet 89F J5
£ 2FA51o] Yuto] ZAsfof sic}.170)
A2EH 980] Q= W Al BY AT YA th29) 74 welof g,

166) A4%A(2024).

167) EU Artificial Intelligence Act, Chapter IV, Article 50(A4¥: 2024. 11. 6.).
168) European Commission, “Al Act’(AAY: 2024. 11. 6.).

169) AA%(2024).

170) EU Artificial Intelligence Act, Chapter V, Article 53(A4¥: 2024. 11. 6.).
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& 23t 42220] Alo]H] Bl B 52 wWAtdof g} 171)
EU TAI Act = 3<%, A4 B7E ASA, 550l et W-8= -85k
Th172) TAT Act, 9] ¥ 22 A EH, 323 Z2AA0] 7SS Al
710l gt FAteF F4ls SX0stkaL, ¥4 a2 Alarst, EUS] A 373
A3} S ERof ol = A =] e alEstol 2= 9
7]1o8fjoF skal, EUS| 7H4], 714, 35 ol vtgste o s ¥ EU
Tl weh +tE &Rl olsiuA HEet BE H ofsiiARY] Ayl 7
o}E BASH= thF o] st AR AHUIAE Z33tefof hotar 7gstal lck.173)
EU TAT Act o= A1 A ¥517] 91_E 2Xof et Y-8= 7859 U=
d],174) Al regulatory sandbox©l] &3t 40 ©h2H 3] Y= 3 F=o|
2026\ 849 2947HA] 22 =71 AHA9] Al A MEEIAES Sk o] AFY
SHeg HAFsof git}, s AHEHfAE TRE 2= #d 953 550 =
AYT $E Qlow BU YUs]= Al A4 AH=EEA(A] regulatory sandbox)
o Y 9 242 ftt 7l& A9, 20 ¢ =5 AT 4 Aok B A
ALoA = T E U7 TS TR} TE52E Al A MEHAE ST}
EAHT 5 doH, {4 HolE 2o A= JA] At 71, 7| ANAE

ugl

171) EU Artificial Intelligence Act, Chapter V, Article 55(2A<: 2024. 11. 6.).

172) EU Artificial Intelligence Act, Chapter III, Article 40~Article 49(HMY: 2024. 11. 6.).
173) EU Artificial Intelligence Act, Chapter III, Article 40(3AQ: 2024. 11. 6.).

174) EU Artificial Intelligence Act, Chapter VICAAY: 2024. 11. 6.).

HIBE 5 AT TH17 |2 H0F 78| Al T2k 129



et AL 1A MEEAS 5T 4 QL 77F TS G0 AT gFE )
ARG 4= QUTtal g =] o] }Utt.175)

EU Al AFF=H(AI Office) A3 4= Q= Q1859 7dat &8-S A4
SFHA] FAlO] AlZF o713 4= Gl O RRE HSE HHoE |
& 391 ¥2l(Commission) AFstol] A2 =[]0, Al HiE
A} EU A9 9] B34 Al AU AA Y] 718 AT 3} Al AHF=9]
£ 92 7} 3=t W Al AHYA 7|13HE0] #4H JRE Aoz 4
B 5 U= E Yok, A1 75ke] FA1H Al Y AE SAdske] AHlH-
BAA d"ol Sdigke 4 xS feshke Ao, 53] ¥& AI(GPAT:
General-Purpose Al) & AlZA=2] ¥ &4 75 HYEHot= g4 F
AdE
L )7 AAESY AZAHGPAI RE-S At wi xSk F4)71 Al He
Ut Tekohs 49, Al ARl F4]FH 02 o]9E A7|skAY 4l
o 4= Ith177) EU AL AFR=1-2 EU U AT AR 9] A2 A st §4

AMEA AA”I0] 7125 PAdstal, AT 4= Sl A9 /i E AR}

"_
= =
FAYAE S5, B3] We AIS 9T Al W AJ9] FAT RS 5
2|

o>“

(o)
ol
o2,
N,
)
9,

d

& YT 170 Whof 2 AERY AlFANS GPAI BEE& ARESh= 7

—_

e
=

AL Act, ] A% ASHE BU B9} Sk ARl Hakwlo] gl
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175) EU Artificial Intelligence Act, Chapter VI, Article 57(AA: 2024. 11. 6.).

176) European Commission, ‘European Al Office’ (A Y: 2024. 11. 6.).

177) EU Artificial Intelligence Act, “High-level summary of the Al Act”(FMY: 2024. 11. 6.).
178) European Commission, “European Al Office” (M Y: 2024. 11. 6.).
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179) Novelli et a/(2024. 5. 7.), “A Robust Governance for the Al Act: Al Office, Al Board,
Scientific Panel, and National Authorities” (A <: 2024. 11. 5.).
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o At Hof

1) ¥& 71& S8 24(Quantum Technologies Flagship)

201649 5949 A AAFE(Quantum Manifesto)oll ©]o], 20180 F&:
714 ¥ 14(Quantum Technologies Flagship)o] &¥slAtt. YA} 71&
IS TS 22 A g2 ATl At Ae FHE sk 4713

TolAt G4l olUAME E R, 107 ] B o] IR} AFLAEE A ¥she A
EHZ 109 F29 EU dlito] A2 A= oifde. o] A 7& &
T4 B0, A7 AA R 58 71F A ARE StUE 2ok, R3] &
Al 71 Fopoll A 9] wekA Tyt BHAS 3215 shal S5k ] 7]
5 gttt o] SIS BAL FH O AT A oA A g s S

85l AlolA 98 Holz AH3kE 2 QEE 2 Yske #o]T}. 180)

ST HEA FA(2018~2219)0N4 = F 2470 Z2AE0] 19} 5,200
FE9| dito] BAEQloH, 1,600% ool o] Fofsiaitt. dAf=
FA} Z3 14 (Quantum Flagship funded under Horizon Europe)2] Ttk
= QARA F 49 K2 oY dlitzt 2070 o] Al ZRAETL &2F

Al A= k18D
PR} 7| &of A3t AFA A QJA|(SRA: Strategic Research Agenda on
Quantum technologies)+= YAF S 14] A=k A ¥435](SAB: Quantum
Flagship Strategic Advisory Board)2] =50l uld=9loH, 1871Y &
ot R A9 FAF HiE7} 2,000% o= R E YA o] 1 BYet ZEA|
25 S AtS L fEY v A A
RS AT 202049 249 ~HEH SRA= HE S 140l gt =4

rﬂ, il

E

o

Ao o et &

180) European Commission, “Quantum Technologies Flagship” (A4 Y: 2024. 11. 25.).
181) Ibid.
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Hol WAL B4 7Hs T BES AT I 397k0] BH} 61097149

A2 AA| 5] g5l Q). 182)

l B 3-28 MUY OI7 OJH(SRA) £X w3 |
N wE Lig
1. Quantum Europe | 2E O[GHEAX7} &HO{ot= SAIEQ1 MEH(ecosystems) 4
2HNNBRY | KATKSE R A E
3. olmey O12(Lab)0lIA Bi(Fab)OR AISTIX| T3t olmet HiZ
s QoA | 9 P EES N HE
5. 12 2 X2 O XIS ZH[B 0121 U ALE| IR B2

Xt European Quantum Flagship(2022), pp. 9~10; 3l & EHENR, SI2RSHEASTISY, DHQURS SR
(20242), 72023 YRHERT | WAL,

I J% 3-4. EU Quantum Ecosystem@| M= iz I
Funded by
9&‘9& m
g =
%,

European Chips Act bea i

Bolster Europe’s competitiveness
& resilience in semiconductors &
quantum chips including
production facilities & Quantum

o
Bring quantum technologies Pong e

from the lab to the market and e 2ﬂ2f~2027
consolidate European scientific Thmsn

leadership in quantum research
D_ Fund
FundamentaiR&0® = o o DG o T
From Lab to Market
Technology Supply -
®
= EuroQcl @ % EuroHPC-QCS i
Pilot Lines & Testing Facilities l Build and deploy in the next 1 Build and deploy an infrastructure
- . =) decade a certified secure pan- for high performance computing and
Advanced Digital skills @ | European end-to-end QCI for quantum computing

Q g Deploy ybers ty services

l Develon shorism = HPC with Accelerators
e 8 Build and deploy Quantum nfrastructun
training courses and Master's pay QKD infrastructure Stand-alone Q Computers

& sensing devices
programmes in key capacity
reas Quantum Gravimeters

Quantum MRIs ©

X2 Quantum Flagship, “European funding opportunities for quantum technologies”(ZMY: 2024. 11. 18.).

2) Strategic Research and Industry Agenda 2030(SRIA 2030)

FAEH T2 EUQ| G4 71 Ak ATo|ERE ofjv] A A 2 AR
SJA|(preliminary SRIA: preliminary Strategic Research and Industry
Agenda)S THIF). S TA AFEIAS] (Flagship's Strategic Advisory

182) European Quantum Flagship(2020), “Strategic Research Agenda.”
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Board) 7535}l ZHg € o] A= 71& AAIE EU WH=AH 9 EuroHPC 35
ARQ T 22 T A E A2 2T S35k 2E HHE Fit).183)

Fofju] Heba] At 2 4k oA &A1 (preliminary SRIA) 9=l 7141 71
& ZOHYA AFY, A AIEECNA, FAF BAL FA A & A9 1Y
7 2 E20ReF 22 Aol gt 2030 2EHo] g°oF&|o] Qla, EU RH=
A 9 EuroHPC &5 AFY 2] = A =of digt 414191 HaL ARt 29t
Hy F7F 22O Ap7dze] @i oAl SRIAC FFE 9780l
th.184) of|H] SRIA &A1= THBHSRA) 2 AFI(SIR) A2 AAAIE Z35A 4
3} SRIA(Strategic Research and Industry Agenda)@] oj¥] B o]c}.185)

2024 24 SA EH 1AL EUY| FAL 7)ol gt FHE AAIZ o= o
Hlo]ESE A2 IR 7]& 2l Mg A 9 A 9A] 2030(SRIA
2030: Strategic Research and Industry Agenda 2030)& &5}t O]
A= 20229 11€0] 2EH o] A (preliminary SRIAE EHE vF
"0z, # A7 AFUE S A 7ol tiet v PARE A A
SJAISRA, 20209 L)t -3 YA AHG HAATA(QuIC)°] 20229 HE
St ofjv] A2k AR 2 =WM(preliminary SIR: preliminary Strategic Industry
Roadmap)= @75l EU A AFUE Y BIHE st A BH=E
3t} 186)

183) Quantum Flagship, ‘Quantum Flagship publishes preliminary Strategic Research and
Industry Agenda’ (A : 2024. 11. 18.).

184) Ibid.

185) European Quantum Flagship(2024), “Strategic Research and Industry Agenda - SRIA

2030: Roadmap and Quantum Ambitions over this Decade.”
186) Ibid.
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| B 3-29 EU 9%t 71% 25U U FHHA 2 7H 2 5L U8 |

SRA(2020. 2.) 0i[H] SRIA(2022. 10.) ‘ SRIA 2030(2024. 2.)
EU Q4% 71 o pe 27
et A

EU At 7| Q19 tAS I8 FT e MA

EU Chips Act, EuroHPC & EU EUS| 2%t 71 OlLIME|Set
or F-3 | 3 o = S = 6
EU QA ZaiTael HIT KA 112 2H0f oK} 7 £3 AT A | fI8H THIZR! Al

AX| A
EU Chips Act ¥ EuroHPC &5 EUS MAI “UXt
- Ario| mmaj| Qi 30 oSt #a)(Quantum Valley)' 2
TREQI M ZXMEsh= 401 52

A B2 YK 7 [0 MY
QU= T 2 HES Siot 2

A2t FH T AH=29]

Xk European Quantum Flagship(2022); 20491, 0122024, 4.), p. 1 K22 1510 KA &b,

SRIA 203041 EUZF =29 2|t SRl My ofolE
W, A&/dE HASHL QHELE ZJ9ishe dh A3 it 71& oEE st
7] HfsiAs G 71 NS 3 AR AR S1AY e FSShok s,
o1& 3t k=2 AP AN o]FoIA A7E tF Ao =sA] Adsto] ot
Tt 5} o Ak} ofEE] Aol X she AIA HaLo] BEiAE 25k
A& B3R Sjof Atk APt Qi Hoprt G 71l Ad BRI, A
34 FA YL vig oz o] HAZQl fopolA F=E Eefoloj=A EUS
Jskolal o] & Bl EUE AlAIQ] “FAF B E](Quantum Valley)' 2 EA]

2
Hdshe Aol %8t 7425} 187

187) Ibid.
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SRIA 2030 Q19 ¥ A4 9 w3} 3405 HskL Qiok. oA
785 55V oAl A4 1 F theFst ol siEAR 152 It A
=273 A Aol et ZL= Q1 A Yo] o] Fo|xokghe 7}
5] AR A JAE fAsH] gt = 2 /9 A <
B Bl=pe] Al Harstal et 188)

GAF 71&9] EESh= 7|E e, AL, P40k AR, d,
583 ST N AR =S A A S Mol ] 7] 5
AoH, BEIH= Q159 7I5te] Bl @FARERE of 2, 8o A9, 7id
A, 24 7|12, 29, dolg 13 T2 EZ S Tkt 2415 1ttt A

B Ho

Z]o
1 =

_I;é

EXER

Am

b}

%}A(—)]j;j.a}ﬂ _Ao]— 241-1 iy O]Aﬂ]ﬂtl = U]—Eﬂ oHo]: o]-U:] EuroHPC ¥ ol EuroQCI
S8ArS0] JTC229) B3} ] 43808 Fofohi 7|ofslES s
of giekiL AL YUk 190

SRIA 20300141 EUS| A @ o] w2 71819} 49io) el de s
o, 3229 9 7k oleh 217} o] Rol A7) lshE B ZAAIE
Bk APgsfol B ke ek, FAFE Fof o 21 Aol AL
AZ 245k £AS A5 QA2 £0F 5 9y, ¥ medE

= MELR 71E, AF 9 AH|I20] TS olE9] BAGET YA BER ol

ot
o
)

188) Ibid.

189) -9 =3} 71¥Ql CENZ CENELECE 20239 3]l A} 710l 3t 22 35 9193
JTC228 4

190) European Quantum Flagship(2024. 2.), “Strategic Research and Industry Agenda - SRIA

2030: Roadmap and Quantum Ambitions over this Decade.”
191) Ibid.
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| B 3-30. EU YR} 7% SAE 7132 23 2OKSRIA 2030) |

73| 20f 2
0101 QLN [t s UX| 9
1. XH9| 2+si(Mitigation of resources) 20l 7|'o w1 2oHo] 5 rmn%%#%%)
2. 250k h&(Tackling complex challenges) | 2. =79t 12 A National security considerations)
3. ™A ol BE Jie(Policy and standards | 3. GIO|E} JHOIME S 2l HOKData privacy
development) and security)

N

w

4, Tskske Al ZH(An evolving regulatory
landscape)

AI2: European Quantum Flagship(2024), “Strategic Research and Industry Agenda — SRIA 2030: Roadmap and
Quantum Ambitions over this Decade.”

4. W< 2 QIxH(Education and talent)

I 3% 3-5. EU Quantum Ecosystemg T&dk= European Commission Initiatives I

Quantum Flagship

-— " Sensinginirasiructures
IRIS & El]n]ul]l TECHMICAL PILLARS ( Space Gravimetry
CROSE-CUTTIRG ACTTITIES BN
ot A 5 } EMGIMEE BNG fOSHTROL | ===
. @ v ® PGS Ghips Ast
- v W (uanium Ghips

Eur'n.HPE‘I-..__ _j(__,/ N F |
\_/,: Equily Investments &2

& Suppert to Start-uns

Skills & Education JJ

Xf=: European Quantum Flagship(2024), “Strategic Research and Industry Agenda - SRIA 2030:
Roadmap and Quantum Ambitions over this Decade.”

3) 74 YA 71& AAEEU Declaration on Quantum Technologies)
20234 12¢¥ 69 1171 EU 3]¥=2 EUS] st 9 A1) BAZ o)A g4
71€9] A S84 A6k, K1 Aol AlAIA 9] FA 714 AFH
AE N2 YT A &ohe AJES LIS 192193) EU 9

192) European Commission, “European Declaration on Quantum Technologies” (A2 <Y: 2024.
11. 25.).
193) @A 2671 F]¥=to] A&l AH-E upHlT).
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L‘i

M
2

=7} oA FAt 71s H -G-8 Hoke] A 7HEslskal gL 7| T
Hel 7|e FEZ BASHs 3, & Zolst=(like-minded) A9 9 =7}
o] FEZ B9l FA 71 EolollA EUY YA &Aoot A2 HHE 51l
Qlt} 194)

ojejofl i YA AP ol HE B ] ok AUYAJIAZ FAFsHHEA EU
U IR 71E TS BT Sl WAL 9lom 195 EU HY 9=
2023 10¥ 3¢ EUS ThE 7HAE F76h= w71He°] AFEEAl, AAL AY
AL, ABPO]Q T 4] HH7]ES F71eke s BUstaL, BrelA =

o 2AIE sidshs 2219 e Algolt. EUSF ok 717 THE = 71=
A, WA, 91559] 5 A9 7|2 7HE EFH] = E9FY =7
AAshH= A0 E, o] A 202349 6 YHE EU FA| HH Aol A vlZ
H Y-olt}. EU AA| ¢HE Hefoll= AFTRIEA] 5 9Iet 72 EAet
A 7199 L3t A3= FAF FA, ATFAREC R AEE 5 s AL
gt == S, AW A QxS 714 A3 A A 59 W8l '
A 9Jt}.196)

ol

4) EU %7} ok 4] 841 A2k §98 24

| B 3-31. EU QR 20 74 it T2 93 24 |
hEF 20F FO A UYE
- Ea ] MR #3|(Flagship's Strategic Advisory
1. HAHHA AAE. Board)(Preliminary SRIA) o
HE - AHEHA Institution 7% 20F - YA |EE SEM T 22 0 o] Zlststr ks
nstition 2, 7R JH0l THEH &M M QAR 10| T2 HY
H2F 20| ZL(SRIA 2030)

194) i<, 01’89(2024), 'FE FA7 & AFATAY obAlTh,.
195) KBA Europe(2024. 2. 28.), "EU, ¥zt 1@{ WA 71E Bo st 2A9,
196) Z7FAZFH HEE(2023. 10. 4.), 'EU JBA A3, 4o Hrl& 7]9}14 N AE A v,
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H 3-31. A% I

s 20F =L BAUE
=71 gk HA-RE P &St H2F A= S(SRA)
LAt ARY, LA AIZ01M, YA S, YA K| L
A= 20F QI 71 Y BEstet 242 ZA|0f Ligt 2030
2. B&E 215 20} 2 QOKPreliminary SRIA)
a

- JTC22 & MAEO= 7|E} 23 SDO| H2Mo=2 A
Ofot] BES JHEE & AT AT QIHEEE 4

10(SRIA 2030)

3. 2| =0f -

- T B2 UK} 7|0 A U=
3 D AR} F D950 BRE S

- F7HES X% 210| ELIYS YR} 71 ofZ23A 0l
02l 2215 AS, JHOIME B35 U HOt D3 AIFS
SNGle 22 BE, IRES U 78 220 7|0f
(SRIA 2030)

- 105174 109 R29| oljat £ AL 71& E211)
- TRYJA0| I THH(2018~22)0)IA & 2471 T2
5. BAZ-AMF S | E0 12152002 RE2| At £RUYX} 71 ST

=0 - 2E7(2022~25)0l= & 42 Q2 0|A9] oAt 2 20
T OlAel At DRHET} R EH s F(UA 7|S
274

6. &0 2 A5 2Ot -

b

o
0 |:|9£

ofst 1t
+ MERA

A

A0lIA] CHiZ AAOZ 0] FEIS 2121510 Cf
1 O 2301442 Xidat A7 21
(SRIA 2030)

-

el

A

x=l

ré !
0

Azigl gl peut 24 H1(SRIA 2030)
[AGE| I8t = 2 B FEO): Ay
470(SRIA 2030)

i 2261 MEL 7 AN 2HEE
2(SRIA 2030)

| 371 ZM0| k|5t MERAIS A=A
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HIXF)

- 2H| #Y
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- 2H| EEe
5l EXIE RX5IH S EXI(SRIA 2030)

- 7|2t =7t 2o A, ALY, I1+7r7+ FE U=
71312 MBSO M XAt 7|&S T4-otl, &8 7|3
£ Zstotn, XMt YRFSIRLR wwum AFH(SRIA
2030)
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| 2331 722 |

ez 20f Fo HEUE
IR} 7] T OHEO} 7|4 R HAKSR AL 71E M
o12)
0. T CAR THS |- EU= 2L QR 71 THRIAS MOl B3 2IBHEU Tai9)
o AR E0F - EUSt CIZ J1RIS S0k 2KS0| ARKEH|, AA,
g YK}, AHIO|R S 4T HET |42 27|53 913 B
7} HZ(EU T2
10. CiS/Ki=20l 25 i
siof
At MR AR,
4. AZA

ARFEA], A0, AAL AYA ZF EoPd= v|=-F=-EU2] 4]
Al kS A AT 8 A+ Ak o3 Z

WA Bopof| A, vl=- F=-EUw FAA A ZEd=0] Ba, AlAl
Se, R&D FAR TS XA = G418 FAZ 71611 Qi o]& &3l
A=l BHeA] At 7)e 941S SAske 2E B, TEA 25 971 o
S A = A 8 5= 5 4= 7ed 98 B gEsE e A
Ae 7 Folt
1= EUZF RAHAl Z42F 5209] Eeiet 4309 f=(460°] 229 A+
HeaZ A= Wl A Ax 932 delshr] s Aledstke 9414 A1 B3
I A B, Y= vl=-EUQ| A eHths A om 22 A 2
21 109} 3R2E(129 4,0009F E3)E FAFSHo] BHeA]| 2of A/ g
SASHL AA 9 1A vho] Rl S Aoloh= A HHSIH Y. F=2 e
A A D ZAZAHIP), S e A(compound semiconductors), S+
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AAE FABIL TS s U Zloluh, AiH o0& d=1o] HieA] A% 7]
Hh2 F{oFet Ho|ct.

Suets A 7199 374 S4 5 A digh AlA S9 AskE el
ol &8t KYAR (RAIEAIR 717<ho] 20259 24 27¢€ =3] 23|95
SakoETt.197) 7§73 Rto] AP = HHA] 7149 Al TR tgt Al AHZA|
£0] tf-ZA71G2 15%°NA 20%=, 47192 25%CNA 30%= o<t

ol BtA| A= 9 R&D Al AAFAE Sz =] vheA] AzE A
733t 4 A 7% FRE ST Aon RHEA] YejA| ARte] 7% AR
Z3kE olojd Zlo g 7| Hrh

olo] 7t 02 Wt A Ak AR 3t 9 FA S 913t S ERL
Eo] 73] T ATSolA =9]= 1 Qlr}.198) =951 Gl HEQle e
A 7199 3RS Y3l rpF HERFe AYsta, AgT &4, A8 P4

S AR et ko] it FAE Shisi, AlAl Zf 122 HheA] S

mlm
Jdo

| B 3-32. UIEA| 2O0F X2 MNT FH A H b |
2% 0z %= EU &2
-t st Tl -SEA N2 Y -seH Tl oy

MER} 22 MM FREI) UEA | Zsig S X

o7 50 209 H2p 2 RuS 9t -

ge| SAHCHIPS & OILINE]S
A= and Science Act) B(EU Br=rH)
ACIEPS

-BEN MR D=2
ME Sty Tt HE
(2023 Building
Chips)

197) ALY EAAH(HAL: 2024. 11. 25.).
198) 919] A=,
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3 oIy T EXt
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Act)
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S0 7] 7HEo] o8] AlRFEIQIT.210 Gl U2h 84 222 Brtel] 9le

A A g g7ol &8 5 AR A S AAIE A A 02 Hrtst
£ A= ot} il GIIolE #el]& Ala) BEE A Z™o JFS
Aoz B2V 4= Q= okl AR(A: Al F42, AT AL A4 AL
A HD, A i/ 5)7F thee EotEof Slch

OECDel| m=H 474 3 734 (pro-competition) A= F4l, Hl=Y
2 94, A, B4 9 182 Ssk= o AR, A 259 57t
OECD PMR A= A H8E S5745k= 58 A #3H PMR A
= T =7 A ZE ALt A4 B AR Y] LR
Auto] Q] 9 Aol Uit By 1A &
At}.212) PMR A= 87| AR 9] #AI(l: 351, Al A, Hiol.2 4]
5)E AH FFsHA= o, BellE Al A4 e Bl &8 4= 3l
ot PMR A= 27PER 7|9 E5S AFdhe #AIE 5745kt ol &
71 W Aol A3t gAloe 9 vE =k 7] "ol PMR
Ao w2t Bet7le 719 7149 A, AL A0l A2 7Hs/go] dnt

o,

)
2
=1
2

rulo
—{n
B(\
oxl
ol
*&
Bl
"
IT

2

EYAE AAE, AQHAL G, AQLIEE, AA
A S, AVD ASE S FET A AR, AXA T B3 A%
24 434 7] B2 5 5 77) HROR Tl Uk Sfete] 22 9
A% 5 291 20204 0f% 10918 e S5k o] B7F st 7}

26 940 DAL BRI Y A0 BAE T e, A S 2=
B AR ALY 10705 9 WL (X 4-113 2k

210) 171HIHAMD: 2024. 10. 26.).
211) "L73A, Naver A2 Ha-wf AFA-GAAPA(AAY: 2024. 10. 26.).
212) OECD, “Product market regulation” (A Y: 2024. 11. 6.).
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| B 4-1. 2020-2481 22 KRG 49 1042 29 |

=7} 2020 2021 2022 2023 2024
AQA 1 1 1 1 1
2l 2 2 3 2 2
o= 3 3 2 3 3
A= 8 8 7 5 4
¥z 4 4 4 4 5
HetRl= 10 5 6 10 6
mzte 7 7 9 6 7
Hgss 5 6 5 7 8
=Y 9 10 8 8 9
=] 6 9 10 9 10

A= Gl 2020(13th Edition, WIPO), GII 2021(14th Edition, WIPO), Gl 2022(15th Edition, WIPO), GlI
2023(16th Edition, WIPO), Gl 2024(17th Edition, WIPO).

2020~249 571 d=o] digt vt 228 AR S &9 H FE
9ol gk ARAIGE W82 (3 4-219F ATt 2024 FAF Aol A, 92
Uete g4 FURAE T AYAARE - AT F22 759 19]0]aL g4 A4S
R AZRA A A E BEE 2912 9 52 <& HolH AXA]-7]&
43 FE 9A 10912 AFTF5] w2 <919 ol Biste], FAl FARE] AAE=
FE2 2491011 AR S BE-2 2598 W2 9ol ME=21 Qi

A

I H 4-2. 2020~24¢ 22|Lizt 22 MK T 22| Y 2E2H &9 I
X A £Q| X|E A A XIE
=S
Az | °2F QIR - A& 71 KATIE | AEN
Gl e SING= olmat | 12 |A-71=
AT HEE | Mk Aot Aot
2024 | 6 24 1 9 25 5 10 2
2023 | 10 32 1 " 23 9 1 5
2022 | 6 31 1 13 21 9 10 4
2021 | 5 28 1 12 18 7 8 8
2020 | 10 29 1 14 1 7 1 14

X=: Gl 2020(13th Edition, WIPO), GIl 2021(14th Edition, WIPO), GII 2022(15th Edition, WIPO), Gll
2023(16th Edition, WIPO), Gll 2024(17th Edition, WIPO).
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20249 E 1A ofl= D FZ0] Al ol W5k} AS1et. GII g4l &4
= AA Z(Institutions) 22 O Z2 34, @ 2
37N FEoE FGE] U=dl, ol T @ A &
(Regulatory quality), @-2 ¥2] A8l(Rule of law) ¥ @-3 A5l H]-&
(Cost of redundancy dismissal) & 37§2] AlF- F&0 2 LA E o] 1oLt
20243 B A0l A= @-3 sl vl o] @Al 875 FEollA A2l
9t} 213)

O|-7HAT S ke -2yt @-3 A=ISaL vlE =97F 11094 =
- So} 71 A} F291 AA|E B2 9171 309180l A sHAIRE 2024
HIAOA @ A 73 ok AlF- o] WMAEEA @ A 4 &
o] vt =97 Ak 53912023 W)0llA 2591(20249) = 4551
T FEQ AHE B2 49k AdE 3291(2023'd)0014 2491(2024)
2 A5otdnh. ARt @ A4 &7 35S 5t WA 270 AR

| B 4-3. 2020-244 P2Lizt 22 HUK HE B2 AR B2 29 |
2020 2021 2022 2023 2024
HI=(Institutions) 29 28 31 32 24
omMEy | 24 18 18 19 19
(D-1 Operational stability for businesses 21 13 16 22 18
(D2 Government effectiveness 26 21 18 16 17
eFNMEy | 2 65 5 5 2
@-1 Regulatory quality 30 29 32 28 28
®@-2 Rule of law 23 23 24 24 23
@-3 Cost of redundancy dismissal 109 110 m m HA
@71 &4 10 10 31 34 35
®-1 Policy stability for doing business 31 31 52 58 60
(®-2 Entrepreneurship policies and culture 10 10 14 17 15

A= Gl 2020(13th Edition, WIPO), GII 2021(14th Edition, WIPO), Gl 2022(15th Edition, WIPO), GlI
2023(16th Edition, WIPO), Gll 2024(17th Edition, WIPO).

213) GII 2024(17™ Edition, WIPO).

Haz 22 2 M HKte 169



9] $=9) o]} HrkE Ajol7} glom = Qejutete] 1A gHgo] F4 5] A
AElo] @ 1A 34 £97H ASPTa Br)E FET v © 71d 3 &
= 20224 o] % 3091 Hioll MFE-2r] 3 ofshE 1 et 2020~249
T RE A B71E 370 Fok 9 AR A o] gk Mg 9] ¥iE W
AL [E 4-3]7} Lt

Z9 FAZT] B Wo|A, 20244 GII E<=9lolAE A7E(4S), 9=
(59)), (6] &O) AT ARE B2 2 Ho| A= A7FE0] P29l 19)
o|1 M= FE AR AXECH 34, A 374, 718 FA)NAME 19]0]
ot G52 AR ASEE ARGIU A7 ASE AR(1490) = =2 <9

ot A= A H F-EO A 2690 EFtote] @5] LUt 249)) et oF
ZFFAA Qlet.214)

OECD PMR A== 19985 -E] v 514 57| 2(1998, 2003, 2008, 2013,
2018, 2023 A} A3} 2HE) OECD 3] 9=3} v] 3] =] o8] Zh=+o] +F
A 7125 &% 4 86k At Aol w2 i Aakg 25t el N
S AGRARZ, 20239 % RAPIAE 3871 S U= 9 97) v| S| L=to] sl B
712 A5 215)

2018 FA} PMR R4 2t) BoF, 67) 217, 187) 319) Al F= o2 37
717} o]ZoiH a1, 216) 2024 A% WHH 20239 FAF PMR A5 20
OHARF- 7ol It o= D ARYAH), 671 F-&, 1570 o+ AR T
2 7hg AASITE217) 20234 Bl AREE ARE 7152 2018W FAI9
AFE 71%3Hs 95 AJol7} itk OECD PMR A4 go] 245 1AI7F 4
11 BAo] v 1A AFE5-S 2Ju]shH, OECD PMR A4 gho] A9 AEAI%

r
2
=

51

lo

214) GIT 2024(17™ Edition, WIPO).

215) 7187 B eA42(2024. 7. 10.), 723 BAFH/NLE715HOECD) AEAPEHAIA4(PMR)
7t Ak,

216) OECD(2018, The 2018 edition of the OECD PMR indicators and database: Methodological
improvements and policy insights).

217) OECD, “Product market regulation” (A Y: 2024. 11. 6.).
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off tigt 79 7#A7t Zsicte ulo|t}.218) OECD =4 <=9 PMR A
& ghol 7P A2 27V7E A BErE 7P oFst w7k SEefls 190
L, 1910141 38912 245 PMR A4 gto] AR L 1A B Zeixich.
S-2u=te] PMR A= S0t 19981 2871= Z- 2191, 2013 3471
= 3 3192 $7F olsk 9ol HER 1,219 2018W°lE= OECD 3874 &
33918 vl A A 7F e A o2 YEhgth T=U 20231 2AIA S-2ut
2k= OECD 38715 % 2091& 71553 aL, 9 PMR A& 1.352 OECD
Bl 1.34 50 27 Aoz 2ALE QAT =] 1A Bt o] Ao H]
3 OECD 7Fy=t Batoll 7PgA 45| 714" 202 vehd Aolot,
20234 A ATE o FEEE AgEd, ATA 9T B7H3H), AY
A FE(1490) 2 ABFE Aol I3t =K (159 F-=elA OECD F9
$3E o] A B OoR PIPEgtom, AAHIA-HES Fof Z Y
(24902 OECD &9 =, A71Y €5 MABG6), AR -T2 (369
HEO 39 SERD W B w2 oz AT 2200 AR 2|2
A Tl A8 7FASH1 ), ol siEAR ol(39)), 71 FFFF(GS), BF
o] /7t 3719 A AT, A3Y BFFH109]) A HEA A= <45t
the B7HE worou, 47t BAI369)), MIENT £oF B3R AAB79,
T2 FZEG), BAEHEE79)) 2 &=l AHFAKHEFDD) (3090
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Executive
Summary

A Study on the Analysis of Regulatory Innovation
Strategies in the Fields of Science and Technology
in Major Advanced Countries

Yong—Chan Choi and Kyungmoo Heo

As the competition for technological hegemony intensifies between
the U.S. and China, major advanced countries around the world,
including the U.S., are increasingly strengthening their strategies to
protect and foster their technologies and industries in core science
and technology fields. The governments of individual countries are
expanding R&D investment, reorganizing legal and institutional
foundations for technology protection and fostering, and aiming to
strengthen national security and industrial ecosystems as well as
securing technological competitiveness.

Major advanced economies, such as the U.S., the UK, and the EU,
are formulating sophisticated policy frameworks aimed at promoting
the growth of core science and technology fields. These frameworks
involve easing unnecessary regulations while introducing new measures
to safeguard critical technologies. Accordingly, it is essential to
conduct a comparative analysis of these countries strategies for
science and technology development, their approaches to fostering
innovation ecosystems, and their industrial policy directions by
examining the legal, institutional, and policy innovation strategies

in major advanced countries.
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Amid intensifying competition for technological hegemony
between advanced countries, each country is focusing on securing
technological independence and sustainability. The U.S. is intensively
fostering high-tech industries such as semiconductors, Al, quantum
technology, and biotechnology through its “America First” strategy,
and is also restricting foreign investment and controlling technology
transfer. The UK is strengthening its strategic choices to overcome
the problem of low economic growth following Brexit and improve
the UK's global competitiveness in core technologies, while
pursuing R&D investment and regulatory reform in fields such as Al
and quantum technology. The EU is working to convert its
technological innovation policy, which used to be centered on
individual member states, into a more common strategy at the EU
level, and is carrying out large-scale R&D investment and regulatory
reform to secure the EU’s global competitiveness.

In addition, China has made science and technology independence
its top priority in the face of U.S. countermeasures and is accelerating
its own technology development in fields such as semiconductors,
space-technology, biotechnology, and high-tech manufacturing. As
such, major advanced countries are implementing strategic policies
to strengthen their technological sovereignty and secure leadership
in the global technology competition, underscoring the need for
Korea to respond quickly and systematically.

Korea also needs a strategic approach to respond to the intensifying
global competition in technology, particularly by overcoming the
limitations of existing systems and by innovating regulatory reforms
tailored to the evolving technological landscape. There is a growing
demand for the need to remove institutional barriers that hinder the
development of science and technology and to establish a flexible

regulatory framework that can accommodate new emerging technologies.
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In particular, as the perception that regulatory innovation is directly
connected to national competitiveness spreads, now is the time for
Korea to take active policy measures in response.

In the fields of science and technology, changes in the R&D,
production, delivery, and transaction methods of new technologies
are leading to conflicts with existing laws and systems, as well as the
emergence of new regulatory issues. The phenomenon of “regulatory
delay’—caused by the absence of appropriate laws or regulatory
gaps—is becoming increasingly severe, posing obstacles to the
commercialization of new technologies by companies and research
institutions. To address this, major advanced countries are making
continuous and focused efforts to promote regulatory innovation.
Analyzing these strategies can help us better understand how
regulatory innovation is being implemented in the fields of science
and technology in major advanced countries.

By investigating and analyzing the implications, promotion
strategies, detailed focus areas, and key characteristics of regulatory
innovation strategies pursued by major advanced countries to
achieve global technological leadership and foster innovative
growth in related industries, this study aims to present effective
response strategies for Korea to prepare the rapidly evolving future
regulatory environment in the fields of science and technology,
through a multifaceted analysis of regulatory innovation strategies
by areas—that has not been fully addressed in existing research
areas.

The first step in investigating and analyzing regulatory innovation
strategies in the fields of science and technology in major advanced
countries is to select three advanced countries to be studied. The
U.S. was selected for its leadership in science, technology, and industrial

ecosystems, as well as its global influence on national regulatory
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innovation strategies. The UK was chosen for its pioneering role in
regulatory innovation strategies in the fields of science and
technology, and the EU was selected for its role in driving innovative
demand in new industrial sectors. These three entities were
identified as the major advanced economies to be included in the
study.

The next step is to select some fields to be investigated among the
various fields of science and technology. In 2024, the Ministry of
Science and ICT announced three major game changer technologies
(AI-semiconductor, advanced bio, quantum), on the basis of which a
total of four science and technology fields were selected: semiconductors,
advanced biotechnology, Al, and quantum technology.

The final step is to categorize various areas—such as institutions,
governance, standards and certification, ethics, international
cooperation, subsidies and tax incentives, experimental testing and
scientific-technological capabilities, hostile response policies and
strategies, and public/private protection (safety and security)—into
three major groups; @ system and governance, @ Fostering and
advancing the science and technology ecosystem and ® technology
security. Based on this classification, the study systematically
analyzes the regulatory innovation strategies of major advanced
countries in the fields of semiconductors, advanced biotechnology,
Al, and quantum technology the perspective of these three categories.

Subsequently, the findings of major studies that have investigated
and analyzed regulatory innovation strategies in core science and
technology fields - such as semiconductors, advanced biotechnology,
Al, and quantum technology in the U.S., UK, and EU are summarized
as follows.

In the field of semiconductor, the three major advanced economies

are working to promote semiconductor production and innovation
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within their borders, execute export control regulations, and respond
to a supply-crisis caused by semiconductor shortages in order to
protect their respective technological advantages. Each country is
promoting innovative policies that include subsidies, tax incentives,
and R&D policy funds in its innovative regulatory framework. The UK
is strengthening its strategic choices to maintain and expand its
strategic advantage in this sector based on its strengths in semiconductor
design and intellectual property, compound semiconductors, and
the world’s best research and innovation systems, with a relatively
smaller amount of support than the U.S. and EU. In Korea, the
so-called “K Chips Act” (amended by the Restriction of Special
Taxation Act) was passed at the National Assembly plenary session
in February 2025 to strengthen tax incentives for investment, such as
the expansion of semiconductor companies’ factories. In addition,
special laws for strengthening the competitiveness of the semiconductor
industry and innovative growth are being discussed by the relevant
committees of the National Assembly.

In the field of advanced biotechnology, the U.S. has been continuously
implementing innovation policies to improve the regulatory
environment through the Coordinated Framework for the Regulation,
the federal government's basic guidelines for regulating biotechnology
products. The UK is pushing for the government’s smart regulatory
program to remove regulatory barriers and prepare for the future of
regulatory frameworks by explaining regulatory issues related to
engineering biology through RHC(Regulatory Horizons Council). In
addition, the regulatory sandbox for engineering biology is being
promoted through the EBRN. The EU is focusing on simplifying
regulatory pathways through a series of measures to promote
biotechnology and bio manufacturing in the EU, and is implementing

measures to further promote the establishment of regulatory sandboxes
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to quickly launch them in the market. Korea has enacted and is
currently implementing the Biotechnology Promotion Act, which
aims to efficiently foster and develop biotechnology by establishing
a solid research foundation and promoting the industrialization of
biotechnological advancements. In January 2025, the National Bio
Commission was launched, and the government unveiled the “Korea
Bio Great Transformation National Strategy,” which aims to position
Korea among the world's top five biotechnology leaders by 2035
through sweeping transformations in infrastructure, R&D, and the
bioindustry.

In the field of Al, although the US has long led the world in Al
technology and scientific advancement, its Al regulatory framework
only began to take full shape in 2024. That year, President Joe Biden
issued a new executive order titled the “Al Executive Order on Safe
AL” This executive order establishes new standards for the safety
and security of Al, protects privacy, promotes civil rights, fosters
innovation, and introduces stronger regulations to prevent the
misuse of Al

The UK, through its National Al Strategy, has proposed short-,
medium-, and long-term measures aimed at achieving three core
priorities: investment in the Al ecosystem, ensuring that the benefits
of Al are distributed across all sectors and regions, and establishing
effective Al governance. Furthermore, to lead responsible innovation
in artificial intelligence (AI) and maintain public trust in the
technology, the UK became the first country in the world to publish
an Al regulatory white paper titled A Pro-Innovation Approach to Al
Regulation, which provides guidance on the use of AL The UK
government subsequently published a Government Response that
compiled and addressed questions from various relevant institutions

regarding the white paper, thereby presenting a foundational
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regulatory framework for Al. In addition, the UK is building its Al
governance structure by establishing the world’s first government-
supported Al Safety Institute and forming a Regulator Ecosystem
composed of multiple regulatory bodies. The EU finally approved
the “Al Act,” the world's first comprehensive Al technology
regulation, on May 21, 2024. The EU Al governance system has been
established as a separate Al Board consisting of the EU Commission,
its Al Office, and delegations from EU member states.

Recently, Korea became the second country in the world,
following the European Union, to enact an “Al Basic Act,” which is
scheduled to take effect in January 2026.

Korea’s Al Basic Act includes provisions for the establishment and
implementation of a national Al master plan every three years, the
formation of a national-level Al governance structure and support
for the innovative development of the Al ecosystem through measures
such as securing professional talent, designating Al industrial
clusters, building Al testbeds, promoting Al data center policies, and
facilitating international cooperation. The Act also addresses Al
technology standardization, the establishment of ethical principles,
the expansion of financial resources for Al industry promotion, and
the prevention of Al-related risks, including administrative fines. It
defines “high-impact AI" as a target for regulation and outlines
obligations for transparency, safety assurance, and provider
responsibility. However, generative Al is largely exempt from the
major regulatory provisions.

The US has adopted a strategic and agile approach to Al
governance by issuing sector-specific guidelines and recommendations,
executive orders, and fostering collaboration with companies and
research institutions. This allows for a rapid and flexible response to

the fast-evolving Al landscape. Similarly, the UK is pursuing a
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pro-innovation and flexible regulatory approach, introducing
measures to address the misuse of Al and establishing regulations
tailored to specific Al use cases. In contrast, the European Union has
implemented a risk-based regulatory framework that classifies Al
systems into categories such as “unacceptable risk/high risk/limited
risk/minimal risk.” It imposes explicit regulatory obligations on Al
systems falling under the “unacceptable/high-risk” categories, and
includes provisions for general-purpose Al models. Korea, for its
part, defines “high-impact AI" and outlines obligations related to
transparency, safety, and provider responsibility. However, generative
Al remains largely outside the scope of major regulatory provisions.

In the field of quantum technology, the U.S. has developed a
comprehensive and broad-based regulatory framework to maintain
and develop global leadership. In particular, the U.S. seeks to
enhance national security and economic competitiveness through a
strategic regulatory framework for quantum research, development,
and science and technology. The UK has outlined 13 Priority Actions
under its National Quantum Strategy and established the Office for
Quantum within the Department for Science, Innovation and
Technology (DSIT), which regularly reports to the National Science
and Technology Council chaired by the Prime Minister.

In February 2024, DSIT's RHC released a report recommending a
regulatory policy for nurturing the UK's innovation-friendly quantum
ecosystem. The report is based on four core principles—proportionality,
adaptability, accountability, and balance—and was prompted by the
growing need for proactive discussions on the timing, scope, and
form of regulations to ensure stable investment and development in
quantum technology. The RHC made 14 recommendations emphasizing
the need to establish strong governance, including the development

of a quantum technology regulatory framework and the need for a
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regulatory framework based on standards, guidelines, and responsible
innovation practices. DSIT is working on ways to identify regulatory
requirements in the future, such as conducting horizon scanning for
future regulatory requirements and adjusting proportional regulatory
initiatives.

The EU launched its Quantum Technology Flagship in 2018, following
the issuance of its Quantum Manifesto in May 2016. This flagship
initiative brings together research institutions, industry players, and
public funding bodies to consolidate and expand Europe’s scientific
leadership and excellence in quantum technologies.

In the Strategic Research and Industry Agenda (SRIA) 2030 roadmap,
the EU emphasizes the need to develop independent capabilities in
quantum technology development and production to secure global
leadership, protect strategic interests, ensure autonomy, and strengthen
security—while avoiding dependence on third countries. The EU aims
to establish the world's leading ecosystem that translates lab-scale
research into mass production across various scientific and industrial
applications. Moreover, the EU highlights the importance of
leveraging the economic and societal potential of quantum technologies
to strengthen its position as a global player in this transformative
field, ultimately positioning Europe as the world's “Quantum Valley.”
Korea’'s Quantum Technology Industry Act, along with the National
Quantum Strategy and various quantum initiatives, represents a set
of innovative policy measures aimed at establishing a research
foundation for quantum’s science-technology and systematically
fostering the quantum industry. These efforts reflect the pursuit of
multi-faceted innovation strategies across the key domains identified
in this study. However, concrete strategic initiatives focused on
identifying regulatory challenges in the quantum science and technology

sector and anticipating future regulatory environments remain limited.
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As a strategic response to such regulatory innovation policies in
advanced major countries, the following approaches can be
considered.

First, it is necessary to establish governance that support
innovation across the broader economy while providing
recommendations on the prioritization of regulatory reform in
alignment with the regulatory environment in the fields of science
and technology. Next, it is essential to proactively establish systems
and strategies for scanning anticipatively regulatory environments
and requirements in the fields of science and technology, and to
strengthen integrated regulatory approaches starting from the R&D
stage. Next, it is important to establish robust regulatory
frameworks for core fields of science and technology and to
advance innovation strategies—such as large-scale financial support
—in order to secure technological leadership and foster a resilient
and competitive ecosystem.

Furthermore, there is an increasing need to enhance global
cooperation strategies aimed at ensuring alignment and harmonization
with international regulations, grounded in active participation in
the development of global technical standards and regulatory
frameworks. Additionally, enhancing regulatory sandbox systems in
core fields of science and technology will be essential for promoting
timely and flexible responses to technological innovation.

As a final consideration, the rapid advancement of technology is
increasing the need to redesign anticipative regulatory innovation
roadmaps in established fields, and the cycle of these rolling plans is
expected to become shorter. It is also a time to initiate discussions
on setting the cycle of these rolling plans, establishing clear

procedures, and defining the legal basis for their implementation.
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