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AT, £ Q7L gRHMEZIWMD) HeHERY 433 e H9ste 24908 Bk dvolt. WMDREH
Hjghabel g, Qge] AT ie BASH] 9ig Al TELL 19259 Akl OHHE Aoz AR 197)e)
EREE) WMD IEHRIEE AT Eow olojgit. of % 47k ARE oS 253 4EE AroR W
B2EAFAYE, £ e 15709 dRe SIoRE Al WA 23t 9lom ofF s7lo) dde GAEoRRY wzsA gt
219 Ba 2R S 2ok ook A3 s Asker Aol the Al @ AX) olgRle Astei: 2dle U]

1, driso] Addzos oy 78t ao) AUste] Axe ARE Bie d¥skest R AdE A
A9 42 st ARV spTIEFcR FEstal R IEAY BAEE NPTE, AdiAEE CTBT
£ Al Amugton SRY] H & AFARIE CWCE, Al A2 BWCE AAste] Afotgich. A=
o] tiFFFT] vt fiste] A ARE AHske 292 Wsle A2 Hde ¥Rl ¥ Fol1E 7t
Fokerl ShEA, dAAoR 83 Aol F 4 Qlvk o WS HHwo] AAMoR WAsH= o] ofd
A AZHRY 4L ke ke AMZ AAEE 2574 te2 875k il ASAE d8& sl
RBER71SAGTY] o|FH2 AlEs] AofH ook Frt

Keywords Abstract
Weapons of Mass This study is to identify the determinants of the success and failure of nonproliferation regime of
Destruction, weapons of mass destruction (WMD) under the U.N. system. The International efforts to ensure the life
Nonproliferation and safety of mankind from WMD have led to create 19 WMD nonproliferation regime starting with the
Regimes, Geneva Protocol in 1925. Among 19 WMD nonproliferation regimes, only 4 regimes have strong

implementation power and are evaluated as successful regimes, while 5 regimes have not been ratified by
States Parties and thus have not gone into effect. Case studies of successful regimes and failed regimes
reveal the factors that enhance the regime's ability to implement, and explain the phenomenon of support
or rejection by the great power selectively intervening in the factors that strengthen the implementation.
This study reveals the factors that determine support or rejection of the regime for the nonproliferation of
WMD by the great power, which can be used as a very useful tool for evaluating the regime’s
effectiveness and predicting the future of regimes. The implication of this study can be applied to the
BWC which remains weak in status responding Covid-19. Moreover, considering the fact that future
pandemic may not be naturally occurring diseases, but artificial biological terrorism and deliberate attacks,
measures to strengthen the implementation of the Biological Weapons Convention must be urgently
needed to respond to large-scale biological incidents that require transnational responses in the future.
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I. A&

AT Z|(WMD: Weapons of Mass Destructions)s= &, SPIE7], 181l o2 R
e TGS EFol 7R g o Qlste] QIR AFEN AA Bl 425t f1g0] H
5715 TRithD) opgtal Z&o] Aujgt 204171 &8 12 AlAITHA(1914-1918) BAl #E9
Aol 9dlet i olde] Qo] =7kAet oA ARMATHY =] ekap ez ShH(Fritz
Haber: 1868-1934)= 4=Uol S Shdsto] =¥l 3}sME $4SHIARE ofelZUsHA:
ATHE Aotk FATIAE THEC] 1A HiHolA A AVIAE W AW ZekRjol7| e sith A
giet 71&0] W2 ARE U IeLHA Hole FHoE ARG IH.

AF IAHY 7H} el 529 S Fedt AlA| 242 o] FAFARE WMD) 3E=
FE AV tS QHEsHA sh7] fls WMD] A4t - HIS - oA - ARBS FAIok= A Eld A
< Ao P& =outh I A WA kgog wAet AEE 98A4(1925) ol 259 o277
== tHEAol= 19719] WMD H|gHHF o] EAgt.3)

WMD B4R ol 3Eet Ad Foelrl+s 251 A4 3] =

EEIHyE AR AR QARE HIERAF A Eohal 89 Aol e FE itk Ald
AFREY FHAY =A| FElo] WSk Y3 A, &4 Eokele gE
9] JYollxf= A=<l 9] =0l ofs #Fe] a0l L= :

T, AR (D) -9 anMdE SHAPIE 892 FOIRIA? ATEE (2): AHi=el

g AAAY ARshs A3 2748202 FOIA? 9ol 4 7]
sl 19259FE 597MA] 1A HRE 22 7k, vl A7) 223 94 o] %R H
AA7IA Al 7HA] 712 FRESkL 197119] 8 WMD H|ghik|dof| diste] A FE2RPY
o, @7 ol A3t Qll(factorsyx AET Zo|1L olF HIEROE Z17te] H9 R
dosA AFEE (Dol et T2 AAE Zolo, AFEE () et T2 271 flsisl= 471
o AHEAFE B3l Adi=o] dis AEAHoE AXAY ARl 242 %1(determinants)E
2+ Aolc}

g7 gyl digh 712 dA4te H57] BiEE ] FSEA A ddidos SHET] A

—

rlr —l>

1) =, TRHAE719] olsl, (A& =1+, 2007), p.3

2) John J. Mearsheimer, 7he Tragedy of Great Power PoliticsNew York: W.W Norton and Company.
2001), p.31.

3) Margaret P. Karns, Karen A. Mingst and Kendall W. Stiles, /nternational Organization: The Politics
and Processes of Global Governance(Colorado: Lynn Reiner Publishers, 2010), p.361.

4) Ki-Chul Park, “An Inquiry for Weapons Mass Destruction Nonproliferation Regime Effectiveness:
Great Power's Commitment and Implications for North Korea's Biological Weapons Threats.” PA D.
Diss(Korea University, 2021), pp.1-9.




HFEAAF7I(WMD) vt 9] ool #et A AT Zi=e] 43 2AHRAE SH=

ARl gt A7t FE5Rt Aolnhs) of=dt @A dF|9 SR tigk AR ] o
gt ©Zo] FXsIl7] wizolch IEu AAlE ARV S|EARR WA ofF §F Wk ARG
H o] glom, SMPT7| AR High HE Fow SRV ARRE AllE 32 S gtk 9%
7] JAEZ ol2t=2e} AlE]ote] IHIFT] AME-E A Fth A2 SR ARE Al ¥
7|2 BESHIvE A2 Fsiou Al ojgta, Algtere] sfeker| ARgR Ak 3
oA ARYEl= SPIFTIHEE AAISHA] Z3Tt

A1) Bapgo] disiA A vloloh AEFS(Vaidya Gundlupet( S57]19] 3443
7100 digt JAES wAlste] A= 7] HgAR|oRE Azl A& HY Aol w)
2hA SR HEAERE Bado] w2 Zolgtal FASIIARE ol2fdt 4L HET| HE4ER
9] EZHAAANFHIAZKCTBT: Comprehensive Nuclear Test Ban Treaty)d] A& Args}A]
551060 S SPYR7HIRIQl SR SA| ZeHCWC: Chemical Weapons Conventions) 43
okl AAEF71FAZHBWC: Biological Weapons Conventions) Adsh= d4RS Aot
Z3itt ol Hpolthe] o]&o] ZHuRt thE A% 8Rlo] EAst7| wizoltt.

71& Aol AASHA] g2 A aRleE FAA 8%, 7I& AAE Flele] AT THEE
Holoith. & A1) 7ML g2 P9 AR E &5 g 20| 34EL, HH olF
o] ZAA ol st FAY, HFA olPoE BFAF o|do] WALFE, A=t 9=
7l F3 ol wE At FHESE, 11 ST A9 7l 71ed A 24 &
255 30 ot AAE AP 7167d0] Eork= Aolth

=9 Age T2 7IE A= 54 g7ol axpo] W olfo] diste] AFVIES HAE
AESIGE7) = HS A (protocol) Foll Amizt HEF7FAENS At oS HE
gk 4 gitk= olfE GA 7F ool TEeiA] ko g 509 AlgS fHs) Tt
7] WS di=o]l Fcke A5 71e9 AE S5, g7 ol R7le %
=0 stoig M2 MBS 351719 ol=5ith

2 =iollA AR Bolo] digh 9= thadt Zh Ati=(the great power)2 HE F71=2
AHF=olw [Eolut ofrotoflA HjHo| EHskE =7le] SdS AN %= w7IE Hl=o]
HFE. A Y7 = (regional powers)q> Hl=Z AQlet AR F=3 WL 58S HAokal gloH
FAR SRl 7hsslal A SPIRTIE ANISIiAY ERE 7R T

[©]

5) o] =&olA #IAY &3 (regime effectiveness)}> HZo| gt ot #23E GAE B PAE0] ol
Sl = AHogitt

6) Vaidya Gundlupet, ‘Big Sticks and Contested Carrots: A Power-Centric Theory of International
Security Institution,” the Program on International Security Policy(PISP) Workshop, University of
Chicago(February 10, 2009), pp.1-30.

7) Guy Roberts, “Arms Control without Arms Control: The Failure of the Biological Weapons
Convention Protocol and a New Paradigm for Fighting the Threat of Biological Weapons,” /NSS
Occasional Paper(2003), p.49.
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Europe Union), 53, #Alol, olgk, U, 9 50| sgelch o5 15 54 daold 2
dite] Adlbargaining AESHL AAE A A% A9 ol sk adle] Aste] 4
A9) AL ST, ofeid AL AR Q7014 o Al A Aol

. diAF7] vgAEZY ol&x) AlA
1. o|&4 HZ

Hl(regime)e “FAVA] 43 AYIAL ST W] 7t SR FAHol A
%—*]X—iOJ A7, P, 72 9 48 2ERe) 2R HolEr s #Hol2L 19704dY A Aw
do] b T A W9 sto] AL Soll Ok ofale o]Zo] W 4 Qe
4930 BB ARSI 2] AR B el SANA 2 24Ee) Feke
A9le s AEHNT. FAMBHN Awt Aol Bolol E&Eo] ALY

ARGEIASS dHe B IS BFY ol 78 o A oloe F7F &
of

OSL O}N

Atk 22 7HIAL Qi Flzlo] Algshs A &), 7Ieold, B4 Y da 52 dF

Hofols GAOIA T3S Alsshe 922 ok 28y gko] Aol YUY =2 w2t
1 5apgo] HEI ool AAE & Utk FAFIAEY] #7 FE&E0] diste HHE 1
A AR RE S 1, A4 FARCEAS AT ST 5 Qlrkal FARITEI0 FHF
g 5 A I8F(oseph Grieco)s AAMFFAAES] 42 47 A&t dAFAE
7lgto g gt RojEo] tigt MEE s THAAIFhD giRolE2 AdAsole] 7 o]
£ sj@Pgol 2] AR HF AollA =7F 7+ HYo| sk Fd= AWsh] HsiAe
AR S AR FT Sl gty 28y AldAFRES ES FAAAY T
H320] Aol n ZFeh=o] QhEe} FAolele] et A - HHETha Fgeigith 12 AAoRel
22 AEH|QA|(Susan Strange)= AlAH(World Bank), #AeF o] s LAHFEH(GATT:

8) Stephen D. Krasner, “Structural causes and regime consequences: regime as intervening variables,”
Stephen D. Krasner, ed., /nternational RegimesIthaca: Cornell University Press, 1983)8 73, “=A
gdol: /Md=A," HARAAT, A 155 o=AEAIES], 2001), pp.1-16014 AQE-

9) 242, “=A #FelE: Md=A," p.2.

10) Kenneth W. Abbott, “Modern International Relation Theory: A Prospectus for International lawyers,”
Yale Journal of Int'l Law No. 14(1989), p.355.

11) 7o) #3t FAlFoof 7]Hket HZHE Robert Axelrod, The Evolution of CooperationfNew York:
Basic Book, 1984) #=.

12) David A. Baldwin, “Neoliberalism, Neorealism, and World Politics,” David A. Baldwin. ed.,
Neorealism and Neoliberalism, The Contemporary Debate(New York: Columbia University Press,
1993).




HFAAF7I(WMD) HlEh4de o] Aufo] wet A AT =] A3 2%a<l

o

Joz

General Agreement on Tariffs and Trade), =ASS}7|ZHIMF: International Monetary
Funds) 59 =4 A1, #9282 224 tidol$ v=2] tid=Grand Strategy)E 7&5H7] 9
3 EE dFO] =l BRI 13)

WMD HZA4HE|ol gt ol2x} #eiste] ABjuk F2kAY(Stephen Krasner), UL mol&
(James Fearon), EHE Z%(Robert Gilphin) & AT HgAHoNA =0l ki
= Jraol7] ffste] ofuet FFEE FAIU=A] et T = THSIUAINE Aol
ot olfollA el Aol FFHE PakoleAlol gt FES A AlTSHAl FkT14)
St AdlA ¥EZ(Kenneth Waltz), % AEH]QIA|(Susan Strange), < T[ojAo]H(ohn J.
Mearshimer)= #&o] 39| =0l oo #eE= A= FAGRo] AE2Q FFAS PAE
T Q= ol Efeittal FESISIARE, JE R Ft=o] iad SAIT o =4 kol 4
F= 1L TS USsks @l deid= AstA] Zoialon oleh TH o] AA] Zof
H7] o]¥c}.19)

WMD H|gH4HA9] a3bgo] tfet A= 2000 thiE 2420 = AZEQtt. vkl I
LA (Barbara Koremenos), &2 ©<(Charles Lipson), ¥4 AuYold(Duncan Snidal)2 #HF
9] 715& BIMd(effectiveness)E FHOE AFRE SHAFEO|TE10 HE7] Mg 20059
NPTE ABAHRE B4 A SA|(im Walsh)7b 91o817) SHAY%7] H|ZHito] oigt 7o) 22
(Guy Roberts)= #IF9] 351 ‘A 9] 7dE H&sto] BWCY Anf S #4515 514
T o9 A= = WMD HIEMHEROA =] gdoly HFl At Y] A
AxSh=E 150 off Aol WMD HIEHAHRE A8 og AAsiAY ARSk= olfol dish
A= ARsHA] stk

EHE AH|A(Robert Jervis)s FALEERGONA Fh=o] famd Fash] st dAde
HEAL FR9 FoiE ashe ARk WESHA ol I QoA =71 2t Aol ' EA¥sHE Ao
oflm, HH LA A0 Z|gtet 19 Earo wet AEEr] wiie] aed FS §
M @741 olelE Z7IsoF sk o o3f Z|diE= 52 Stolok sHARE A= ol
TEEA] =t FESelth hE, FAIF R of" RAstof|A Aol Q] gHAgol| Tolstar

13) Baldwin, “Neoliberalism, Neorealism, and World Politics,” p.10.

14) Gundlupet, “Big Stick and Contested Carrots: A Power-Centric Theory of International Security
Institution,” pp.1-30.

15) George W. Downs, David R. Rocke, and Peter N. Barsoom, ‘Is the Good News about Compliance
Good News about Cooperation?” [International Organization Vol. 50, No. 3(Summer 1996),
pp.379-4006.

16) Barbara Koremenos, Charles Lipson, and Duncan Snidal, Rational Design of international
Institutions: Looking Back to Move ForwardCambridge: Cambridge University Press, 2001),
pp.291-322.

17) Jim Walsh, Zearning from Past Success: NPT and the Failure of Non-proliferation(Stockholm: the
Weapons of Mass Destruction Commission, 2005), p.3.
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ARt A8 SHA] edltt18)
di=°] WMD H]&}*&Eﬂﬂ«l ol Aote sl AAE HdFske 54 240l diste] ¥
=oF sz Heoltt AEF8(Vaidya Gundlupet)o] st = A=l #d& AAsh=
ol diste] Al 7] = % AABIRAEE (1) ddi=o] Fase 428 F840] A2 o, ()
Mol Adi=r9] 59| ArE Moot e W, 12|l (3) Aol A d= A7t F49H
FOIHE 1) #2). Hiolwe] 4] w2t &, sfe), AEh7] i avde AvEE
IOl mlAle 242 Adi=e] FE ARl Hiet Ml Ut #He avidel fadt
f9lo] oy, Z=uy Hi=re] A 27 akle] o] & 7 2ol wEbA #Hed 5 Slery
A 24 a2 glerl?eke o2l Eal7ldl veltte] 7t AAle AUAIAl Dl
ER AR FoME A=l e AT E Aok HREe] AP AP el o
FlERS 2ol Eral deelshe Adle FE7F ot vlolte dAd flEe 7K dR
7F SPYET] AREE A ¢ Tl FESIIAIT, RV SPERT] ARGl tidt EEpTos
AE de Ze o gtk Hloltke disel 3] BlEERE ASdeR AR gEd
SPEF7IERE BAol fl2 & AL SRS of2fet F2 skl HHe] e e

gHe] AE dgohr] ofH
E 1) ddi=o] 7 AAse 2213 HP] a3y

_O.L

£

]

Hom = e
o o 1o
rlru

==

J

ol

ZA1: 2742 27 3:
M o) Z=o] a2 g 7o) =9 B5Y ZHi=el AY ZA=34 g79 axy
&% g8X4o] = A8 A = AHRE 34
3 I 7 YES NO iEE YES =
k=4 YES NO HBHOoF YES ==
BT YES YES YES oKt

%Z&4]: Gundlupet, “Big Sticks and Contested Carrots: A Power-Centric Theory of International Security
Institution,” p.29.

2. AAE aF

WMD vt offdst 8/l FAW? - a2 ofgA 4L 5 e of
of "op7] ffsf A= HxS WMD g d s Q= 1925W9] AHl £oFFE 259
ol27I7HA] 19749 #HFZ Al 7HA A= FEst] Al e R AWE Zlolti (R 2) HE). Al
£ 722 olfe FR9 aidE &ole 84S0l diste] ddisol oA ds=AE A7
Hgoltt. mEbd 2AF Y AIRE 1925958 24 Hido] FrEe 194597H4], 23 B ol%

18) Robert Jervis and Stephen D. Krasner, “Security regimes,” International organizationIthaca: Cornell
University Press 1983), p.173.




HFEAAF7I(WMD) vt 9] ool #et A AT Zi=e] 43 2AHRAE SH=

470 BYEE 1991W71A] T12jal 1992W¥ 5 e AA7IA = Faot5irt. H2 ol 4etacle 7
7RE Asislon b3t 2k (1) GAS ddeldis AAlskr] f1gt AF(VP: Verification
Protocol), (2) 7] ¥ ZJAAF(Routine and Challenge Inspection) 73, (3) AF&at A% A+
£ Hgsl= AMo|d)7]7KStanding Implementation Organization)?] &4, (4) E2F9] HuA
(Universality), (5) =¥ o] w2 o]gZX](NIMs: National Implementation Measures),
(6) A1F=2%|(CBMs: Confidence Building Measures) 12|31l (7) &&(Entry Into Force) oJ%-
Solth. & Aol 19719 WMD #lRle] 7719] #d oddstacle Z5Ea A gklska
ol HFo=E HFo RIS BIFL Ao|th19

(I 2) HFAE7] 8[EAH)R(19258~20061)

il 7] v R HlE, 4=

1925 | A8 9HA (Geneva Protocol on Chemical and Biological Weapons) Yes, 1928

1957 | SAIYA=7]1TE (International Atomic Energy Agency) -

1963 | FEAATEFA X} (Partial Test Ban Treaty) No
1967 | ESFIEF Z9F (Treaty of Tlatelolco) No
1967 | €718 %°F (Outer Space Treaty) Yes, 1967
1968 | AH|BRAE 29F (Nuclear Nonproliferation Treaty) Yes, 1968
1971 | HAR7BIAEXFA] Z2HSeabed Treaty) Yes, 1972
1972 | BEF7IEA EF (Biological Weapons Convention) Yes, 1974

1979 | SALT %9F (U.S.-Soviet Union) -

1980 | H#=ZQ] B2 Hoo] B3t FoF (Convention on the Physical Protection of Nuclear Materials) | Yes, 1987

1985 | 27 29F (Nuclear Weapons-Free-Zone in South Pacific) Yes, 1986

1991 | START I %29 (U.S.-Soviet Union) -

1993 | SFHE7|EA] E9F (Chemical Weapons Convention) Yes, 1997
1993 | START II 29 (U.S., Russia, and three other former Soviet Republics) Yes, 2000
1995 | ¥= 29 (Nuclear Weapon-Free-Zone in Southeast Asia) Yes, 2002
1996 | EZAALYFA 7] (Comprehensive Test Ban Treaty Organization) No
1996 | AZRAER|ZRF 2718 A4 (Indefinite Extension of Nuclear Nonproliferation Treaty) No
1996 | " 29F (African Nuclear-Weapon-Free Zone Treaty) No
2006 | FY4otAlot HIHA| Z9F (Treaty on Nuclear-Weapons-Free Zone in Central Asia) Yes, 2009

19) Park, “An Inquiry for Weapons Mass Destruction Nonproliferation Regime Effectiveness: Great
Power's Commitment and Implications for North Korea's Biological Weapons Threats.” pp.27-43.
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1) 12} B o|FFH 22 qA7tA] (1925%9~19454)
19259 549 4A7H 6 1797 =AAGe] Fe= A4 A Aa7is gl 7g S47ks 9
I Hlti719] ARE SAIokE AMIEE Aol diek Aol AAlEieH, 1928 24 8¢ ¥a
Aot AdlEE fgME Hze] WMDE AR8S wA3te #de® & Qs 7HAARE AdE”)
g0l FReH, olg EsteAld] tigt d5HatelsheAl, ARkt =71l ot AAied v
SR et AEE A7 sttt B4 Alatir19] ARge SRS SHERYo] Higk
M, HIE, oldE SXske BA 82 |IdEh Ak oA 19289 FoF WA AESE
A FEEMAT wl=o] vIESHA] ot #HHe] vl disiie B2 okEe ET A

] t
=9 A= e =AM e o 2 92 sk] "WEel v=e vl vlEde
3l

B
ol
=

L
ks
Q.
ox,
o
Ir

#7 ojge okslo] A AL St AT vHAI(Richard McCarthy) StE0lge: “ml
o o] BHow SFAE HeST Qojo stul, M2 SR AEL AN 8 B

2agono o4y 34

olr
v
o
N
N,

rlo

P~
o
10
ox
ol

ol

ofoF Jttal FBIAH. 20 B £HL AsskrIE Y -
Hfshal dgleH bl 7| AMg2 A ff8 BEpdos Aeielr|E B
oo 7] wiEel At < HIESHA] oottt =] sl AE Atske At
Pgrle A= AAA gulE Ze= Fmoll 23HoH oS et AT LEEF, Aoyt 5
o] oldst 245 A FRid: Hlde Aol A Yke A2 A ol 2
A gt A sk digel AdEE Aol At w7ke 1457 oled. #de] Hug
(universality)o] #Ho AdE SHAZI= A2 ZHsHARE 2429 2912 oz Z& &

% otk

4
g

ox
>
Ll

2) "l B4 A)7](194613~1991)

A i B9t WMDY 9l R 4= WMDERE AlS Hot QPdshA wer] $gt
AF 559 AAE HFCE 97]9] WMD H|ghHRS Adstqit. o] Al7lo] 543 dds 5
T A57] vgill 2Hs i etk AR dER= vjEsTE 719 BT 2o
E Y1 M 5 e A s WeE d57] e Z7A7le o ASseiH.
ERE o] A)719] 8%t S H=y 429 FH[FA0] A=A RISAE SR AR
SR A AqA9]E FAdE BHSA Fofolth

mj=e] ojo} 19498 Ado] W] It J=, TP, F=o] AHE HE[H(NWS:
Nuclear Weapons States)o] it} 57| Shilo] J&e g Aol wet 19579 HR-{=9] o
2 TAYAE7IFHIAEA: International Atomic Agency)’t A=t TAEAS Spiba A0k
(NPT: Nuclear non-Proliferation Treaty)®] Ado|d§7]+ttt. TAEAS] QFAA|Z(Safe Guard)<

12

20) Richard D. McCarthy, ‘Biological Warfare as National Policy: An Offensive Capability,” Vital
Speeches of the Day Vol. 35, No. 22(South Carolina: Pro Rhetoric Press, 1969), p.681.
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HH=7H50] o olffe D & Qe A5eld ZrEFo|N goF fvke AXAske =Rt g
A olay7dst 51_1_0]1:} [ARAE Hl=rg IR SE-R=0] 7FeEst X[X] ol AFogA, 4FHold
719, B4, 3R 5 HE olAetacle S50k At RoE st

1963doll= et AEE IR A% —l—‘?—ac—’ﬂ@%]%zlzok(PTBT Partial nuclear
Test Ban Treaty)°] 54311, Yot &AL, A8}, s, a4, 95 5 2E S Ad &
A517] et EEAHAAFFAZHCTBT: Comprehensive Nuclear Test Ban Treaty) 2% WX]
i}t CTBT= NWSQF H|HE-G=HNNWS: Non-Nuclear Weapons States)= APHSHA] il

= A e E S5 Ade A6 Wt o=, S5 5 5] L= SkE fls o

Algdo] I 93t =7+=2 PTBTS}F CTBTO High HlE= ATO}Oq HaEs AAsHeH CIBTE d
oFet glRlog Aot

NWS =7+=9] didgo] A&EIL o]& NWS =7F=°] PTBT, CTBTO| olgg A1E =ofst
= @Al WA 196787 B = ARAIAl 7S SHCE Aq9= BIAIEHst)
| 54519t E2FIER 29K Treaty of Tlatelolco) 19624 S} TjAIY 97|15 AL 2ot
27t 57Feo] Aol dHo] AfEHE Ag okl 4T AFE TSt EN Bkl dxt
g olg= fs @slal e o7 E ARV|=EE QS A|dow wHET| SRt RAoR &
A= 196749 24¥ole E2tdEs 29k ol3sty] {3t ol37]+2 OPANAL(Agency for
the Prohibition of Nuclear Weapons in Latin America)o] &=t OPANALS 3371 2+
dotrgl7t 27H9] AlEHS BuAE 4ot doke olds dSol] 9%t =4l A59F
AE 20 9loH, TAEAYE Addfsto] FoF o|gfe] Fg/ide Alalshks 5 thf?t @4 oy A3t
820 25tk A=E2 NNWS=9] HeikE: WA|sfok 57| wizo] E=fdEd AAl] AAE
op7|A &l qlo} ESfEER AAQ] Hi A A4T6] &2 Holt

T O vy X % 085¢ 543t 2257t XK Treaty of Rarotonga)o|th. =HEE7}
e HEiEgel fXIst OfETRE 2R ARl v, d=, Zghe ZgAY EFUAlor
oA FZolA SFAF B } glo] AREA dHAS HASIlth ol HHiEY A9 =72
HHA SIS AT HEiBgY B HE 4 27 =9 BlE AR
G Fabdo] ooyt 11do] At 19964 ml=f, =T, E%}i\]} o] ForZ HIFESHAA HIH
o] mapdo] Zat= et

196799 £HH 95%2HOuter Space Treaty)< H|WA Q3 FALE 7ML JARE HEA
(universality> A &t} 1047] BAR 5 84701 Aot 32k X
Sk 53 A5 AAE vHASHA] st glom ©x] Aol weEt HAE ZIRE 97
A gl o]82 e w719 o]oS ffoto] IAHel wt A QIR AeA FY S Atk
Akl Qlo] 2] AdAo] Zsitt. HEAdo] Wil £oF olgE FASHAY ASE 4
Q71 w2o] FRel aIg A =4 Yt

[©]

Oll
38,
L
PN

13



FEEEoR=3 A264 A22[Ed 997 2021

YA A7l dHEACE 8] &7t wAH AR ue 482 PR WEowH
vl ol & RS FHstaAt itk 197293} 19799 Z7F AR AR IAIRFEAHSALT 1
and II: Strategic Arms Limitation Talks I and I} ul=y} Ago] AZAst FApzxCfolt.
SALT %9 A5xol= A= Aok ol #AAlSH| fld) I3 & F7PIEsHNTM:
National Technical Means)?] AR&F} 1 ARE-S WofisiAls QF Hrkal HA|=|o] Qlt. x9F o]d)
< AAloke 4= Z2EFo| EAok: A2 d7Y S3S SHAI7lE 7FE EEQl 849
oh T3y 292 RIS S ARl A HiQto] EAJSHA] grol SALTS] &xbdol| tisiil=
2 owo] AT FAERRE 2OF AR I’ sjdde R sk o Q= S
A2 7D QL AAR A2 SALT RS old¥ohx] Qkgitt.2D)

19879 43t “HEA Ef4d HEo| 3t FKCPPNM: Convention on the Physical
Protection of Nuclear Material)’2 1537f=0] 7}iste] vl2 HE =it CPPNM=2 [AEAS]
B TEEZZ U= 2&sP7] figol] =21 A= 281 IA] gt} Pl=2 CPPNMO]
Ao} 57| aksle] Wsrt F 4 Qlo] e mIFEeH 20159 69 QHm; PFETE A
HIES H5024 CPPNM #9] aabde H2h SdiEaL Sl FA0 it

HHFE7|13=E(START [ Strategic Arms Reduction Treaty )< 19914 t|=} 4go] A|
A3 E7] f=Ezofo|tt, START [ ul=dt Ago] H{SH AFSRIA|A(SNDV: Strategic
Nuclear Delivery Vehicle)22E 1,6007|2 Agtolal A wixd HEFE 6,000712 FAISEH =
ofoltt, =t AE IEEFTS 7KL o Ao AREE 33l 9Fo] WA 9= s ¢
3 B8 FATE Aol HIEA ASAo] Ao weEt =S AR T SE3 AFEAE AA £
oF o] ERIsiyity. Ado] SHEHWA Ao, HRA, FREAR fHEoUR £oF o|f
57t ASESIeH 20108 upt thEget HAloe] HEHHI thed 1He] AP Al
F7184%%2K New START: New Strategic Arms Reduction Treaty)’Z HA|E0] Q=714 &

A7) FIRY EoEE= vl=dt A, o A= 7F AdE AR K bilateral treaty)©]
ook, xR B AAT A% dAt AT AR 59 olAst 8l

7RI QJAEE ol o] m7|E &AMl AESH | Rtk HHE GRRRCA SR
H oz Wdsks e AUed 2ol FofiztAolA Edsto] tatxero g Wt of
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21) Treaty Text, “Interim Agreement Between the U.S. of America and the Union of Soviet Socialist
Republics on Certain Measures with Respect to the Limitation of Strategic Offensive Arms Limitation
Talks (SALT 1) (PDF): http://fas.org/nuke/control/salt1/text/salt]l.htm(AXY: 20208 10€ 129).

22) AFHLHAASNDV)E xR 3508tal ke hEZEEHAII(CBM), J43ten|AFA(SLBM) ¥ A g
EA7|12 F/99h AR BIE ok Fr9] Alol= UAXT AAHY AH[= X/E SAG BAlol} 20019
12€ 7= 9FE ga3la, RekA AR 20094 129 5¢ fa7|7to] TEE it




HFEAAF7I(WMD) vt 9] ool #et A AT Zi=e] 43 2AHRAE SH=

3) HI=9] &5 AA Al7] (19928~ A)

aFo] FHEI FUTt fHE=TIE F2 u=e SSAAE AREEA 5% A WA WMD
HIZAHEIRS 1993 vl=3t gAloprt AlEet A7 II(START 1L Strategic Arms
Reduction Treaty II) Z9folt}, START II= ofetF 7 AAY wARI(MIRV: Multiple
Independently targetable Reentry Vehicle)s #A5k= U8 T 9o Y77t 59t A
T YEe= QA6 vl mA7|H ulAtU(Peace Keeper Missile)t {A0F9] SS-18 mIA}
A2 H7I5k7] flof AATH 2ol AT AALRI] thgt et ol AR T
7] flste] e Wk 72 9] 4bEollth. Iy START Il A= HIEEA] Xokgith
HAoF 93]Ql FuHnyma)s 199697FA] START IIof thste] HlESHA] Q¥9kal Frk= START
[[E SerQ 4058 Z2HABM: Anti-Ballastic Missile Treaty)@ dAGI] AZlstd st o
n]=2] 200249 vl=o] ABM= €E[sIAF FulE Bl 2715150

200239 SoAEA 24 FA| PHF= 342 A7) #iRE 6,00071914 1,700~2,2007]
2 &3 ROR] AFFAE7|10E ZOKSORT: Strategic Offensive Reduction Treaty)= A
Aol = AR Y HIES AX 20039 69 HAEESIE SORTE START IRk £
=0, START 119} New STARTO] At} g 3tttk 20099 12 vi=<] v} &g}
gjAJote] HEHiE| thsg2 START [9] A5 oot J=19] AFE 1,500~1,6757H, LA
AE 500~1,00071% A=5H= New START Zofof toloiqitt. B& A=t AR A5 1782
7 A 882 disagTrArde] wiAE gHRE 1500712 HE &0, IARgA 9 F
ZA7] BR{E 71& ERFY Auel 800t E AlRksiaict.
CRA] HISSIA|] 2oFo = SAE HesiHH, d4A7|7F 52t eAeh geot2)7t, JejBd B
A £9F 59 3 ol sHoMA ot HIHA| S FXI5k7] {3t WS £ofo]
SABIAAL oMMl 107]=t0] AlTEstal HlEE SETOEN 1997d0) HREQIH. HF 2ok
Hor|o} w70l A9 MYt Hal Al AT ofsiet FE2 fls SEolalon xoF %

HIAUES [AEA] IAsHAA et g7 olgdst 84F 253t HlY w79 H3H4
o A] o]-&of Tzt HP, FASHYH] 2t AF, NWSEY & H7] 959 A F1&20] )
© &5 KRS AFole 2ok WHSIYTE o] Aojtol| tish w2 Bisiylal, J=
G, o] AFAL 7] HoIGEH ol FEoMo BIHSA) £oko] ml= HIES NWS w7k
o] Y& AFE AL 7FsAel UArtaL W] wiZoleh W NWS7t o] ARk A|A|s
W 7] 5= HHOE o] A AL HIFsHAY Fefichs A E7FsOIA7] whzolth H
= £o0] 107 obAIt =7FE0] R HIESIGAL ASAEME 253 eH TAEAY AA H AT
Aok T HYRE olFATE 8R0S AR A=) W59 ARE AlRtslEA XAE &
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AN mZPAO] SHAIS O] Hillslo] ofxa]yl FA7|7HOAU: Organization of African Unity)7}
otzz|7} HlgHS}Ad oF 32 Thof] # AHo[th23) ofzej7} A% =7E0] "t £9F o
B HAIBIL o] x7HES] WIHA oA ol§Z AYsh] Rt ofzErh AR 93]
(AFCONE: The African Commission on Nuclear Energy)’} Adx2|02 ZHolqict. ofxg]
7} 27k BERSH Y= $2hs © Y571 dEEdo] AR AdEe As W Y v,
nFA 5 7= AFCONEO|| dfsto] Aok A= Hit: webA Fdotr]ot HIHR|df £oF
= gy 79 aabgo] w. 2006¥0lE SYotAlor HISA 22HCANWFZ: Nuclear-Free
Zone in Central Asia)o] 5ottt CANWFZE B 2o i} 2oF EfdlEd ROk
+ 22 Foolds At At RE ZRIsH] sl IAEAS] Alo]L7t=(safe guard)?t HAH
A goket. ©A] A 13] oo RE ApHH o R Fook= IS JiFHoke ol I

A o® CANWFZY I &3S &4 gt vl=o] 93k fil=7t= 548t o] Al7]o
A7 Y] B4 AuER sl ofd #ldle] AEA o AAHAY AREE F4go] FE
Rtz Holo. Zth=o] #dol| tigt AAE Adsks 2-a%lo] EActal F= o] 248
Qlof wht o]gg7dat allof /it mH #Ho RS F9-olqith

3. WMD H2HE o333t a]l3t a3d 7t

AF7HA] 1925 AldEE o8 MEE 20069 FYorrlor HIsA|tzefo] o]=7|7H4] 19709] H
TSR] vehERE AuEgt A IS wole olddeiadldl 7EAE 7ol 9
291, 8891, dutgclor FESIGIh2Y) E3 =] el tigt AY dFxdes Al 7t
A 270] SgsheAl 2ARIAH.2Y A=l HdE AAske 2AE FFAE Fofste] 24
He A5ote] g Fofole] 1 awdE HIRIITIE 1 IX).

7] HEAEE SolM 43t dF, & 3ol w2 RS ddl=ol dde S5
Fa=mg qFEOlaAL sh A= 1 HReR e AR E

o ARE 5 Gt B AT Hde SouiEd A= AR Bl S92
(entry into force)’t ¥o] AL £oF o] AL & = AFAEAMY A & 7] AFA=

2 wesi ok B 49 I 150 42 Uehts REAuniversali) H09] &
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23) o, AT HHE APt & AR golue HIEAY,” FFYUL,, 19904 59 18Y.

24) #A oF ARl F #HY avpdel AHA dFe v dASEAMet das ddsRler 1588 7
ostom. #d olFE oFE ] ARt AEoldr|Tet Al 2 VA AleE Fa8%0s 104, 18
I FolgxA)e} AFTE2A] = etagloR JLEste] 534S Fofsglrt

25) 5 7ol A8et Aol Ade ARshe Al 7 2L O =] Fhag fFed B840l ke 1,
@] Fri=e] FE2 ARE Mok ehe W, T8AL © A dd=ol A d=3t At B8=e folt
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The REGIME EFFECTIVENESS
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%&A: Park, “An Inquiry for Weapons Mass Destruction Nonproliferation Regime Effectiveness: Great Power’s
Commitment and Implications for North Korea's Biological Weapons Threats,” p.46.

I Ah=e) 4% 20| Bt AT

1925978 A7 19719] i3] BlEilEde AR 23 d79] 2 SHiA
+ 82lo] EAstaL of2et oyt aclEe] A=l AEAQl A|A|e}F AR o] HLEe= 3
e AWESITE (TF DoA ERlE Hiet Zo] 19719 HId F 2 FeE W2 f8S NPT
¢} CWCH. WMD ®gHide 24 d771dds s771Ed 5 F 9] M52 28kl &
o] gin|El= AlEE 2o NPT CTBT 12]1 CWCS BWCE € 4 th. uio|cko] 4
of m=d 7 He apdol A UehfoF shal 9}*““ 7188 A EAY ob® Wolof
SHARE, AA] F-9] A Hlolthe] Fgake ARTE et ol2Rt @/ AHslr] flsiAl 4
3 AR ARt e FEste] 719 Fe] diRt 7JEH€#94 Ay AR ale AHE9TE B
Sto] Amrat

F

1. 438 AR HAEAZHNPT), BA3H7F7|5AEHCWO)

HFE7| vE4ER] FolA dEHeR J3et H8S Z= NPT CWCE £ Fetl
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ol7o] gich. NPT IAEAS] 2=t AHiwh 458 53l A4 s 598 7k S5 o
312 olZolu ] Jlofslne © ohjel Wab sofux ojgol Y FAFBL Sk
£ 3A Jelelgitk0) CWCE Al SR19] 9g%el Siske 71,1408 wIRtoRA
20134 8BS SR 5 /M 43T A9 Btk

Ol

1) HEFLFAZ2HNPT)

ZFi=ro]l NPTAAIY A4S oty =gt giog Aot A|A[olA | A 23Rl
oA dotid, AA, NPTe A= 59 AR E 755K @=th. NPTY o] oF+=
NWSeF NNWSo| 2ks A8 =53+ 72 ok NPTAAE 58 JAl, ol=gh 2355
2] et NNWSS] 733t whio] ajlid=]o] mz|glol NPTAAl= BE Aol d53t ks
T USIARE, NPT+ o2 S4H2= 5t NWSS| Zeet A]7] o] @7 = 73t &3] o]d
g5 fAAekL Atk NPT= NWSQ] dif7] BERE QIFsHAT 1 9 He w7Hee] tisiies 9
&£207 R7|9 /Y, K, o]dE XSkl Qlrt.28)

4, NPTOA= NWSeF 357 7o) Age 71 A Q7= Alolof] AA1A BAFE &% A
Zl(bargaining)e] FHEE NPT= £oF A5x04 Bl YA |A]9] o8-S HARIT ©
£ fd ¥4 7Ies ASslr ¥ Ass AdcHA AlScle ‘AdE 23 (Fuel Bank)E *9JskL
ULt 19919 12€ 1Y A¥o= £ 552 Ade fazolu= AlARIA 3MAR W2 S5
£ B/ NWS7F =Qit}29) f-Tgtolub= 1994F NPTOl 7Histal 1,700719] ekret Fi
&2 Al IR k&St ml=2 olof thgh ti7tE AP HAFAA(CTR: Cooperative Threat
Reduction) Z2IHS F3f 29 4,2005F Eo] o|2= AAH BAFE AE6I3IcE30 NPT+ ¥
oH YA olgs EASINY Y W HGE IS =7l titt BAE HARS AAOEAH
AdHor HR7| Hghilo] 7]ofsIqith

A, 71edx}o] oA AmEH 57| A271eS 1940dHol] &/8H 7]eold. 1ah7|&]
AL A FA0f] HiFolE o 5] GARE Ve SAIR 7hs?t AlAIZE o E3E HEEY

o
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26) A EA|(Jim Walsh)y= NPT9] 452 A=, 20059 A&3St “Learning from Past Success: NPT and the
Future of Non-proliferation’ol] 87 FAE 71 2715 5 75%7F 857 S Tolslittal 4613t

27) 871, % HlolE PR tRFLR] 3t BWC A% RIAAERFAES] ARAY, Ad 15E =4
EFHES, 2021), p.1.

28) Gundlupet, “Big Stick and Contested Carrots: A Power-Centric Theory of International Security
Institution,” p.30.

29) Decemb Dahlburg, ‘Ukraine Votes to Quit Soviet Union: Independence: More than 90% of Voters
Approve Historic Break with Kremlin. The President-elect Calls for Collective Command of the
Country's Nuclear Arsenal,” LA Times, April 15, 2014. https://www.latimes.com/archives/la-xpm-
1991-12-03-mn-504-story. html(AAYL: 2020 10¥ 209).

30) Justin Bresolin, “Fact Sheet: The Nunn-Lugar Cooperative Threat Reduction Program,” Center for
Arms Control and Nonproliferation, June 1, 2014. https://armscontrolcenter.org/fact-sheet-the-
nunn-lugar-cooperative-threat-reduction-program/(A%: 20208 10¥€ 209).
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gt B4, AT 24, HYAHRY 52 Bof NWsRAte 57| 1wsks 9t A+t A3
< )7 5ESHA Ytk 22 sIEAMR WPl FotE 9E9] 992 4T o 1k
& IS 5= QAT A Al EFEE T 5 e Y Sl w7EEel A EAE
£ A2 NWSeH NNWSQ] 71eZdapt 3] ¢35 Yehdth T3 NWS= NPTAHA sloflA
NNWSS] Bal2Ql Azt o]8-5 HAgstolof 517] fiizo] & A 7I&S Algstal Uk

2) SPE7 1A @eHCWO)

CWCe =] B89 AFE AlFsHA eheth v=2 377]19] $&4(nuclear supremacy)
ol 71zt #R7I2 PPRIIE AT & Yrte e ML 483 SR WIS 9t
LEFH] Wtk 4979 7IUR] B4 B9l 19899 99 239 mlEEh 42 oojowy A&
FollA speFR7Ie] Higt FoiAAE Adstlet 9dkE SRkTIE A, fAlshetl W HlE
of WA i ofet 22 AL WAstel E3Et HA WA = Bfohal I 3
Alrsiar Alarel Alde] oigh AR sl iAol st AN st

o

g A
mEiolt. nlEs AR gjolon FHIAE A CWCE WHAZT A FA ol

29l goR QAEe] wet wFe SR A8sHe FFEe] dheld S
Ak MR SEsigith nlFe CWCS) Ael87lel OPCWe] o] Qg o
RS AUSIHOH, OPCW TS Pk 5 A ol sl 2449l e Bast
CWCE 7t} 875 2k) 72t QAET, CWCrh SaE 127 277} S8157] A
Mg ARG ) P AL ATl ofF HE0] B ekRs] AL
A/ SletEd A PO ABEUOH OPCWE S| 7o) ARwE A4
2, A AR ARG SHREY] IS e A, 31K ARAEL A7
BeRl o 289 U189 A 29191 HAA ofejo] i

SR] A6 AR R 7 71$4R) gl HokeAl B Ao Uit 9F %
AR Qdte] Baolor I Ali|do] gl 497} Atk ARHOR CWCE AR Ane
AASHe ] 744 Al A5a0le BE S

rlo
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Al
>
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oX,

2. Mgt 3 EHHAEFARHKCIB), BEF/FAEHBWO)

1) FLHHLFFAZHCTBT)

Ve 7] WIS O] AR L ST Sl olo] ok, ML @ i)
F3L |G WIET A A ko] A 9l S] thRolet, Skt FrjFe] nE w5
HSHIE AAE AERe AL ohith3) CTBTE A4, A8t 44, 95 8 5 ZE 9o
Ao] BEAQ HAYS FAH AMOIA, NWSSH NNWSS] OjFojege] Slof Ap8e A o
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=t v 7P WA RIS PESHIARE BRoty ol SRVIE @diskehs Hl lolile
e 288 7]20lA] YSith 4% 5 A% 2Ag fA=r | 1%011 EAste w7k 9
7] zolglet. wEbA w2 & AdAIES {AsH] A%t Hade] 58 fAlsk: H FSsl
AL T Ve ddstelAY AF7] 1kslshy] 953t Axidel] A54Q1 HEE Bth(L
g 2) ID).

AnAog njZo] 9

F7le =9 01""‘ =9 e dxgts HF ZRE G
of=t B2 94le ERdoglt AR 9 TAd diesl] flo ERT R vl
9] g77] 58S ddisteior stk wellon ol fleiAE FUHe HATES
Fch32) E5] F=0] HEskA] 92 CTBTO] tisiAl ml=o] CTBTE H&Estl BE S HH
SHaloF & 7K AR 7M4tE CTBTE =] 359 ARE 740k FHoz 27T
& qloH, =3t FH3=9] At 348 7R Wk
R A271&2 1940AH] 71&olA|qt 57| Az Last szt de] g7t 7}
SOIEE AFSfohs 7l&old tiERE A(R)ES A7lE Ve Hd Vlgolth & Adi=at
WA= 2] 71eAxE 271 il Adl(bargaining)”’t @/4d=7] of#th gt CTBTY o]go]
A & AAA ol gl7] WEe] Zti=o] CTBTE AAT Ad Z2FQ12 3] offch

¥ 2) "= d57] 59 g7}
U.S. Military Power: Nuclear

VERY WEAK WEAK MARGINAL STRONG VERY STRONG

Nuclear Stockpile v

Delivery Platform
Reliability

Warhead
Modernization

v

Delivery Systems
Modernization

Nuclear Weapons
Complex

National Labs Talent v

Force Readiness v
Allied Assurance v
Nuclear Test Readiness

OVERALL I v I

%&A: Patty-Jane Geller, “U.S. Nuclear Weapons Capability,” Heritage Foundation, November 17, 2020.
https://www.heritage.org/military-strength/assessment-us-military-power/us-nuclear-weapons-capability
(HAY: 20214 59 259).

20

3D X9 a34S A%t Gundlupete “Big Sticks and Contested Carrots: A Power-Centric Theory of
International Security Regime oA =4 AES FAFZQl oA BAlsiy AR7|HAL Zr=o] Pz
o] AFE ARIIA] 7] ol dFr] HgiHe] o] STl FEste] dRr|ERe] A
S 7hs/g0] Aokl BRIt o] g2 CTBTY] ATE A9siA] &gt

32) Aaron Metha, “Trump’s new nuclear weapon has been deployed,” Defense News, Feburary 4, 2020.

https://www.defensenews.com/smr/nuclear-arsenal/2020/02/04/trumps-new-nuclear-weapon-has-been
-deployed(A4: 20204 11¥ 259).
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2) BEF71FAZHBWO)

BWCY] o|g okste] A%AQl 8912 mj=9] HFH A (verification protocol) 2] AHF-
ojt}y. FeF ol AFSH| A= At *3%—‘?7] Az A EG Al High A7 A
AFET7go] miE|ofoR Skt = BEFVI E44 AR sitjgte @9F 9t ARRE et
Aoz AT 4 glof 7Ivtske P98 U= F ‘:Hf olFE Stk ol=gt F4of sl 4

Y 2 Y7 g 24 2 A7)l #iE &5 sl Qla AEF7o] gt
74501] et 71e3 Aok SaEgivke Y2 Fota Stk AEAR, Aol of# BWC ¥
7}3]9lolAl BWCY] o343+ el ml=9] AFEAERN thet &5 Skl Sk BWC
QoA A=} A=) AR S 150ks olf= BAIA olo] AEE7| wiZoltt H|

2 A AA gt Aok FEolA A=Al 195 ARIskL IHH(TTHE 3) =)

HASYGA7E BaEle] 7] 9 A Aol AAE AE- ple2 A= ARdEdo] f&d A
defotal Qioh ESF Hold E29] BEAYNE BWCTH A% 6759 Bedy =45
ofof 7] Wizl wl=9] Pl BWCTH 541E Bt 545 HWIOE g MEAL WAl
o]l FoEo] & 4 U3’ & BWCe A=e W59 AFE &3t TS BWCAA
=3 FZE] A FAEEA RaL 258 tiyschs Aol AERolA A=t FH7
= 719 7|eAA s o= sfoid BWC FoF ofd) AFS st ARollA ols AL ¥ ¢
< A AA v 335k BWCA AlARter 2= AHAAY 52 dele Qut 34
o] 5= BWCY| olggo] A3k 4= = A 7IHE ERlYo ARt A5 HA00 tigt =

o

(O™ 3) v=e] Agaehitd =

U.S. Blotechnology Market Size, by Application, 2012- 2024 (USD Million)

i MH

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

EBophamaxy MBowrvices BBoggriculture BBondustria

%&A: Global Marketing Sights Report, ‘Massive Growth for the Biotechnology Market by 2024,
https://www.contractpharma.com/contents/view_breaking-news/2018-01-26/massive-growth-for-the
biotechnology-market-by-2024/(4<Y: 2020 84 159).

33) BWC7t 243t AESREAIE A - I-HYd, SAEHYT 5453 54 1358 dfo= st hitp://
www.bwckorea.or.kr/cms/cmsView.do?catefg=cateType3&menul=3&menu2=1(AAY: 20214 5¥ 309).
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Fo BANYY BWCE ATE oKt A Wald £3hn otk ol ARl d9e A4}
49 @A) Wek 9] Yol

A7 ] 7K ARITOIA Zgeo] Al Agacle] et dkle] it A4 B ARE
Aoz A9 Tapde] olgA SebeA] Amngie AnAoR AuFe A W
A4S HolEk) gk, AAAR olelo] Halsl orow, FugRmt Ad Aol JKsdha T
7 A el held AAS ek A0 HHAAHGE 3) TR

1

|

2

& 3) AhRY 49 AR B AP 2H2D BA

NPT - CWC A= 49 4384 CTBT - BWC

) SIO)]:T;(((})Z:V} BEE zokoa ok ] * CTBT (X)

- 9T Eefom ool 891 - mlRe] 9R] nEslE s U Pa

. ?v%géj YR AR s el Ee] 247t |+ BWC (X):

. A Aol o | - Aok % AETIIY HHS

- - o) S orL ° = = =0
(1:[ A7} QFARORS Wiyl Q’g}’r‘ﬂ = TERA] o= S B\X;Cq A ﬂ'iﬂo ol E4o] gk A%
Aoteln ekoto S ) AR T

+ CWC(0): {912

‘ , * BWC(X):

- QololgoR ool B AP 4 | ARE) A4 ol | | xﬂw}fg)m e e e
i85 7k =7 #Hol e ean vz A ol A% W

- ZAF olo A Hafaka] o= Ao oo =°
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