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A Comparative Study on the Operation of TAC Systems in Korea and
Major Advanced Fisheries Management Nations
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This study examines Korea’s Total Allowable Catch (TAC) system using the “TAC machine” conceptual framework,
a cybernetic loop involving data collection, stock assessment, scientific advice, policy decision-making and imple-
mentation. Building on this conceptual foundation, the study compares Korea’s TAC system with those of the U.S.,
Australia, and Japan to analyze how boundary objects, boundary organizations, and standardized packages facilitate
co-production among scientists, policymakers, and stakeholders. While Korea has introduced the institutional com-
ponents of TAC machines, the system has failed to operate as an integrated governance structure. Major limitations
include the limited availability and quality of data, which have resulted in lower-tier stock assessments; the absence
of legally established boundary organizations to mediate between science and policy, and the lack of standardized
fisheries management plans (FMPs). Drawing on international best practices, this study recommends the following
institutional reforms to ensure functional coherence and overall sustainability of Korean fisheries through a more
coherent and functional TAC system: building an internationally standardized data collection framework, implemen-
tation of precautionary buffers within the tier system, legal establishment of boundary organization, full adoption of
FMPs, including HCR and MCS strategies, and integration of fisheries-related laws.

Keywords: TAC machine, Boundary objects, Boundary organizations, Co-production, Sustainable fisheries

=z glo] Thotat Y 7o) A A5 ekl ol o
ick. v, 19721 =YE AYTE 7|ue] 4UB7E 7

M B

%5]-8-0] 2l ZK(total allowable catch, TAC) A=+ 204]7] S
B o]l o] AFdSh Al HEl, AF 7 Ao AstE QIR 7]E
of £l A9 SAE Hekstr] fsf s st 7utke]
AR Fry AT A A o] th(Johnsen et al., 2009). A1
7Hg 719E0 2 31 TAC A2 1969 SA T A oF=4k9] 3]
(International Commission for the Northwest Atlantic Fisher-
ies)oll A Al Al=E| QT 27]ol= @92 o] &7 (catch
per unit effort, CPUE) %4>} Beverton-Holt A4 dlo] &+
4= ltk(Beverton and Holt, 1957; Anderson, 1998). 121}
sy BEAAT} T BE 7k 252 ols) HAH T

73N A w54 (virtual population analysis, VPA)S A A| of
PR A9 AL oS 5S AlF ez, et
A 7H] 285 FAI5ER AL, 0] % TAC A== VPA 7|4t
A4 719} AglE o] A =35}E 2 thH(Nielsen and Holm, 2008).
o)t Al 8k, 2, olsfabARN ol A2l ) ko) A5t
& 2oA U2 354K (co-production)S E3f wHAs|%k
o, UN3}%H & 2K(United Nations Convention on the Law
of the Sea; UN, 1982), UNo|Z4}1¥ 4 (United Nations Fish
Stock Agreement, UNFSA; UN, 1995), FAO & Q1) =AMS
7= (FAO code of conduct for responsible fisheries, CCRF;
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TAC A= &< v 791

FAO, 1995) & =8 =A| 7Filof W =HA] A A|A = ghit
=it garell A= 1996 AR R 55 i3-S 53l TAC
A o] WA A5 npAslY AL, 1999 FE] U+ 053} A%
= FHoE HRA 07 EYsirt. 3t Al =] U=t A3
S 9jaf 2R A 277} ATl Tre AP Faeiolt
(Lee, 1999; Zhang and Lee, 2001; Zhang and Marasco, 2003;
Ryu etal., 2005). Lefut, 2| Aaf] AR o] 2|52 91 7+
2, AR 3 A 7L TAC A% 2ol gt Az Bz
of Pl W& 8, dFH HH O 2E AE, ofP A =
UEE AA L g 5 24 SA7E A2 o2 A4 =L gl
TH(Lee and Park, 2019; Lee et al., 2019; Kwon et al., 2020;
Hyun, 2023).

B A7l olejet 72 S BAs] sig Add B2
A TAC machines #-&3}314} gt} TAC machine AFm 4>
A, A7), bR, A4 9 olses 745 TAC A
Lo TAA HAE st AtolBug AJAF(cyber- netic
system)2.2 273515t 7igolti(Nielsen and Holm, 2008;
Johnsen et al., 2009). Z} GA=AS AAH | =w] L &0
A] A4 A (boundary object; Star and Griesemer, 1989), 7 7|
ZZ](boundary organization; Guston, 2001)1} 33} ¥jj7]
Z](standardized package; Jasanoff, 1998)%} -2 Q AE5-5 uf
WA = 2petat A, olsjAAL 1) A H wekn FE2 vk
317 3lo] TACE 2|54 22 Ht5ojWlith TAC machine> &
402 TACE 53l olZAMYE(F)S SAlskL, F= 4ketat
A= (spawning stock biomass, SSB)2] ~5& =& 3s}H, SSB
= THAl 5 o] 87Hset Ao s AR 7Fd S (recruit-
ment, o] &) TFsh= ol FaL7] AfAp)ol GRS 5
= AEsHd sem f15 B ALY AE7FEAE A=A
© 2 AJAFSECH(Nielsen and Holm, 2008). ©] TAC+ AlA| o]
8] 4w (ol2]e, ojB el MBS 24 5)5 87 A9
W7t ARE v o ® ALW7E AuE 7Rk R o skA|IR}
9 =015 AA FA = A|4E A H 7 Aol thgt A2/
o¥] 9] 7Hg-/d 1t &4 sl A 9-Ht. o]=Rt AlE e
sy Qe e, ALE7E 9 AR Al RE
2 #}sH(mode 2 science; Gibbons et al., 1994; Nowotny et al.,
2001), & A A[3F& o] oL et o= Afo|u] thokd] Y &
o A AYALE = 2] A3} EAE-=H 718k (post-normal science,

Table 1. Stage-specific boundary objects in TAC machine

PNS; Funtowicz and Ravetz, 1993), & E3MA 3} 71245
o] T gl ASlA ool & A Ysh= 2she] AS Aym,
ol gt Wzl Zof] = A 7FRI(FAO, 1995; UN, 1995)°f ]3|
HA o7 #A4% ‘WA Hmandated science) 0.2 A =3}E]
&1tH(Guston, 2001).

ERTETS

0|2x EME(Theoretical framework)

TAC machine> Z}s}, 3, o|¢] A%+o] thefet PA=
o] Ao Agst AeS Teldhs 2 -A=A AAE A
got7] 2k A Eolth. o] BA &2 el7|sek(science and
technology studies)?} SJHA-HIEHN S o] 2 (actor-network
theory) 9] IOl A HA = 9l o, Ak w43, A B 7}, 2ttt
= A4 Y olgior tAdH e H Ao HAAA],
ZAAIZA, F23E 9 7] A 7] Ao A Ffl, et &4}
42 A3 o] 3502 A4H(co-production) == THH& 415t
Ch(Jasanoff, 1998; Guston, 2001; Nielsen and Holm, 2008).

ESh o] A £2 ' RE 2 9EF I ZAE- - 15F O] o] 2
A A= HAE 7H-IT o] 2]t 2ske] AFSl A A A2 TAC
machine©| 2H5dt= L2, & A MA, A 24, F231HE o)
7|2 7+] ;5 2H8-S olsf|ah= d] HehA )l o] 22 7|HhE A
53t
AAZ|(Boundary object)

Star and Griesemer (1989)= A A& A2 thE Y HR=
o] Z}2te] g A at A o whal SEStHA L 352 HiEE 9
3l §E T = A sk Frds A =42 G ottt o] gt
AABA = Zrstat A2, 123 A% o] sl AR} Atolof A A
A AgAke] A w AU G|, B AFS| A - A =4 Wk A A
7152 o] S8l i o 2 2 F th(Jasanoff, 1998).

2 Ao A= oAGAY T 74 i O RS 9 A4S
QALH7F @FARE @A A ®olofA AEdt= 5
K ZANAS(Table 1) At 5 7PH-2-% S v skiot.
AAXZ(Boundary organization)

Guston (2001)2 A 221& dfetat 2 o] A A 2
sh, A MRS Aol FHsh= 2202 HoEtgl

Stage

Boundary object

Data collection

Logbook, observer program, E-monitoring (EM), VMS, data verification system

Stock assessment

Tier system, stock assessment models

Scientific advice

Tier system, allowable biological catch (ABC), harvest control rule (HCR),
management strategy evaluation (MSE)

Decision-making

TAC, fisheries management plan (FMP)

Monitoring, control and surveillance (MCS)

IQ/ITQ, logbook, observer program, EM, VMS, etc.




™2 2R - 0=

o}, olejg 248 Teel HAA YA BRo|A A A5y
S AUe, st A4 HAH 270 Heehs Fef o]
k= 7= At dE =01, vl Aol gHe]91ed]
(Regional Fishery Management Council, RFMC) Als} 1}s}
SAY ¥ 3](Scientific and Statistical Committee, SSC)2} A+
39 (advisory panel, AP), T52] o] JA-H32] 4 (Australian
Fisheries Management Authority, AFMA) AFs} A4 7171
E(Resource Assessment Groups, RAGs)Y T AHEH 3]
(Management Advisory Committee, MAC), 12|11 <A 8[| %F
EFALS] € 3] (International Council for the Exploration of the
Sea, ICES)¢] #2] A2 3](Advisory Committee on Man-
agement) 12|11 Q2O A5 -0] AETHA 580
2]%(allowable biological catch, ABC) 235t} z}-lt-2] 9]
3] (Resource Management Committee, RMC) 5= 74 A=
21 0] tf 24 At =, AHL B 7 dakE HE-5elskaL o] & e
0] oA A o E-§- 7hs FEI 2§95k S gtk

ol gt 222 F A A G Aol Al = Al =S 4= qlar d ke st
A A2 Al o] olom, FAlof AHLE 7 2FskabEo
Al w7hel 7144 HES} Ew AT AEE AL 7
o, Theba) 41243 QA Al 7154 ol
712 Y= 98-S 3tth(Cash et al., 2003).

&3t 17| X|(Standardized package)

Fujimura (1992)+= #5314 7] & thekst Y HRl5o] &
o HRE GASH] s AR = Sl 2, AR, gare
5, T, AA Y e A sttt o2t st 17
A= dskal, wEA}, o]l & A= ok ols AR Y
o 71T dlojz 255 WY 4 RS TE BAEL
Az}, 18] 217 (logbook, 218) k4], AH Lz 17}
A Y E FH(E-monitoring, EM)2] Z| &AL, A7 HE AL
g, o] & =A) 41 2l (harvest control rule, HCR) 7|, o] & A|
2 (fisheries management plan, FMP) 35 4 U EH-Z4)-
ZFA](monitoring, control and surveillance, MCS) 14 50|
w5 w2 7|20l e, oSS AR 47, A
7, SRR, o] W 7hA19] 2k ekAleA] kel At el
= 7F&5HA gt

=
24

ol =] ofdarate] AA A FAAA|, BA=zA, EE3F
g 7|27 Aoz ofBA Ao AFT=AIE H]
AT A i 57be v, 2, dE, SR,
TAC Al Z=9] A2 o Abe(v)=, 2572k 2T Al A&
TSI Qe 3 AR(P, o= = A A SHAH-

4 TAC machines +4dsk= thil 7H4] @4, & O#F
T4 @ALE7 @IFHAHE @R AA Go]F B 7 &
Y3 255 S @Y A=A AAIE dido= 8t

o fu

et

AReRS =9 of At ' 7] 54 dA|E
of S/HE wAet A= BEtih FAH LR, =2 8
713 9] o} Yd=r(National Oceanic and Atmospheric Ad-
ministration; https://www.fisheries.noaa.gov/), €= AFMA
(https://www.afma.gov.au/), Y2 4244 (Fisheries Agency;
https://www.jfa.maff.go.jp/e/index html), gH=-2 af| Ak
(Ministry of Oceans and Fisheries; https://www.mof.go.kr/
index.do), 7122 ICES (EU 3| = 5 7}2] 2= AL, https:/
www.ices.dk/Pages/default.aspx)2] A 25 28313}

2 o

TAC machine < Ee| oflxe Fe]o] 234 @
(R4, AL, ok, A, o]a) @ A
AA ol Tate] v, 3 AR, S-S ko & B|w-EAE)
At
Xt2 £ZE(Data collection)

TAC machine®] At2<=7] @Aofl= 253} o] YRS
AL AmgdF Alagol A FAMA Y FAH 219
EM, A8k 2] 3=2A}%](vessel monitoring system, VMS), %F
FRIA, T3 s A A Te| 3 Al A A G 0] 59 Al
27 dete 5 BAsl] SR Ba 2791 A A ol ok &}
2779 #3231 7|4 = o5 AAAAEY &8 Wiwd
I} 2| ZEo|th(Fujimura, 1992; Nielsen and Holm, 2008). &
TIEL o] gE-57|F(01FE ogH, Y, A 5)Y 2
.2, ojglalol Al of3] AT Ehe] FUAR, TRl
= A7 ol 244l A, e Atol| Al A Al m =
W 2182 712] 31 NGOO 7= ZHAKaudit) ZF&o|ch. 2} 0] A8}
L9} A17] A& A(accurate and timely provision of data)2 A}
LH7F S FAAR AZ % o] TAC machineo]] G- v]Zt},
o=

H]=-2 wj T E-AEEA o] Yrb B3] (Magnuson-
Stevens Fishery Conservation and Management Act, MSA,;
United States Congress, 1976)2} A= #2 % (Data Quality
Act)o]] whet, 1kat 7]8ke] A5 71 A A 2 2 Q) Q)= Akt
£ SEE, FMP 349 b5 A7244 AAE EHAA
(NMFS, 2011; Coakley, 2017). A¢loiAl o] 2aHsofA] 4=
Aee 2388 FAe 2, k&R J(landing reports)2} 72
X J1(dealer reports), AW Z27} AR YEFH(VMS,
EM) 58 A5 5915 0 2 3-8-5] STHNMES, 2020; Bena-
ka, 2024). A7k Aol o AiR] BAR ek, AEg 5)
£ HA5H7] 93t Al o] & 2 AKsurvey-based sampling)2] |l
=% =rh(Methot and Wetzel, 2013). 2+ 422-& NOAAS]
o]¢]=+(National Marine Fisheries Service, NMFS) £}




TAC A= &< v 793

(statistics division)2} NOAAS] ] &<=Al}sHAIE|(Regional
Fisheries Science Centers, RFSCs)2] 7| (statistics divi-
sion)7} @ &5, 23] | o] Bl = NMFS 57| 2h(statistics di-
vision)©]| 2J3l} & HSE T 4782 thetA F48 2 F(quality
assurance)/2 2] (quality control) A Aol w}e}, 21852
AH-A 7155 w2} A7gsk, Bt £ A4S RFSCs
7}, W4 4 F42 o] = NMFS7F - SHCHINMES, 2020;
NOAA OLE, 2022). #7385 915kgt 7%, 915t A o] whet 1l
PAS A 2 A (57 A 5 AEe AAE Faitt
(United States Congress, 1976).
s

3= o PR HEH(Fisheries Management Act; Par-
liament of Australia, 1991), 274123 W A ST HZEH
(Environment Protection and Biodiversity Conservation Act;
Parliament of Australia, 1999) Sof w2} sjelz] ZA| =<
(exclusive economic zone, EEZ) U] AF¢1 o]l ol&xt7 o=
A HF A A AAE 53k UTHABARES, 2023;
AFMA, 2023). AFMA= AYojAd 2OBA =, SAAHIZ
18, EM 203 -8R} 0]l vl vk 2 15
ofFd o8, gd, YRS 7IEA AlEttth EM =2
AL G-AA HlolHE Z-8af 2159 Aede HSst
1!, ¥ F %(endangered, threatened, protected species, ETP)x}-
O] A3 A-g(interaction) = 7| =3tch EQE, 2P Ao A H 7}
SAlste] o] A, o8& 7|, ETPLLY] o285 5
712 7]1S3HAFMA, 2024; Emery et al., 2019). o] gd&<]
e ol 438 ARE AA © A% T 0o FAS 24
st o] PR AR Fargith 5E9] gAY (Department
of Agriculture, Fisheries and Forestry) AF5}-2] 5 A A7 A
s+l (Australian Bureau of Agricultural and Resource Eco-
nomics and Sciences)S ol @] A} 7 = PARRA O] FHE
TAE Sl =7F ©ele F4 ofF- A FAE W
(ABARES, 2023).
U=

UELS oA (Government of Japan, 1949), &AW (Gov-
ernment of Japan, 2007), ZL2]3L H2 A7 A| 655.9] a0
9} AARE A 2 A2 (Government of Japan, 1952)0]] whe}, 4=
A3} A8 7] 7H(Fisheries Research and Education
Agency, FRAYE SHC2 oS AE 4 -dSokL Utk
1963\ 78] o} ol A(HBAY, ASEE ol tisl =
JEAEE SFsgron, 2018 oA 74 o] Fofl= vt
719k Adyke] ZA3hE el Agtold7A] gkt ol g @A
STHARSAAAE FFTIL QUTHFA, 2022, 2024).

Aoz oAt 2P EBHE ol AEshL, 82 ©
£ dEo|IA H A H| A E](Japan Fisheries Information Ser-
vice Center)o]l 4t 918 &, =491} FRAR HAdsh= A A

£ &eligtet. ey Z ol s 7FEAR] AR e A
A2k FRAR 27 B 118H= A 4| &2 @A 4] Zgto] o] &
o] ATH A= 522018 AldH =4Hd A e R-9
ojglzte|ate] s, M2l 2l U] (e-logbook), o1l &
o AL APGA) AR, A 2AF 5 T EA4] HlolHE
2hg-5hm, g7 71, A1, ofdlo] 352 & Ftofsh= A
A 2ALB7E A LHE Sol R ETh o] 3| oA
A Al @S AAJgH o]9f o] B3 9 HAH A=
= SfHAPBAFTA = AP o] FIETITH(FA, 2019, 2021,
2022).
o=

A50] ol ARR S 8-S 5412 (Republic of Korea,
1953), S=AFAF 7] ¥ (Republic of Korea, 2010), &7 % (Re-
public of Korea, 1970)°] whe}, afjSAbL, eeAlael]
(National Institute of Fisheries Science), er=ARA -3¢t
(Korea Fisheries Resources Agency), 58 %3] o] dotd =z
A, A1 9 9 SAK T TRt 7)ate] dof gt TaAb
AR AP 2, A9 22U 59 Ban), TaAdalol el =
R4 o) watof Thek 1AL ol ke, ofg] 871 whe A
S HIA(ZIFH)E THS Sl AESHAY, g =7
A1 A28 0] 5] o] P QI Rof Ao 2 131
AUtk ol AP R YRR = o|FA HuE AuE FHS
o] afjFrAktol Al &gttt

e, BARE g RS TkoR ) g4 of

£ AYAFstol(Statistics Korea, 2000). 2152 L& o]
Yol sLet 2RO = Ffo] W2 A =02 A9 105 7| =
517] wfiZoll, o7+ ek ST v Fof tigt 7| Fel= ot
A7h UAeHA R ATRYFA] A A180, 81541 4)). TS, <
LAl AAF A= o1 E=F A9 50F 5 Ayto] R E A
A= L ek TAC W o159 A4, epibatdgwto] 9
e AR FERAE $36t, Sy pitaetde =
A o] 8-t S| AFH AR} =S MEH S Sl A
= ghEgict

X" 7HStock assessment)

TAC machine®] = WA ©A|Q] AIg7h= AHd57F e
B Ao 744 9 AR ol whE AAH S SFA AT E
Q35 AANA] 92 $Hth(Nielsen and Holm, 2008). A%
7h el e 2, o8] 9 7|eE B 7hE ot e R ok Bt
(Methot and Wetzel, 2013)0|c}. SHAAE A7 =52 B4t
53 Y R Qg HEo] BRI O R waelE 3
7te) S18E SHsslol, S Ao JEg At
o 24, Au7F HEe A E dE| A Al 23k = e
th(Restrepo et al., 1998; DAWR, 2018).
o=

]2 1996 A]4:71-5-0] Y ¥ (Sustainable Fisheries Act) 7H



794 e

g olF, Ao} et Aot A A 9| ol& 7543
= =ol7] Y8l SHAAE T4 o= S ALF 7 AAE WA
Al AL TH Goodman et al., 2002; NMFS, 2024). 55A4| A= H|
ol W &HFAFE = (Bering Sea and Aleutian Islands, BSAT)2}
o A7HaE #0532 FMP 714 (Amendment 44/44; 19964 6
oA AS AolE o, i 56/56 (Amendment 56/56;
19989 6¥)ol| A 1= o] & A gt overfishing limit, OFL)9]
Aoje) A FAlA o2 AL w2t Goodman et al., 2002).
°o]% 1999 Hefj g ol k] 9] €3] (North Pacific Fishery
Management Council, NPFMC)2] A1 7} E 3141 o] 4] Tier
su(l-6)°] Aoz BgElon, 7} 558 HCRE st
EE AA I 0]F 2009% =73 (national standard 1)
Mg sad SAA oA A (P)7t S Eo] A
249l0) 202 A 2519 T(NMEFS, 2009), 20164 750 A]
= AEA 7|9 F(ecosystem approach to fisheries manage-
ment, EAFM)} 2] f-lido] 7t=2 7= JITHNMES,
2016).

491571 REMC] FMPo| e} ) ju], -A1ashAle]
(Science Center)ol] 245 H7} 2 Y x}7Hassessment author)
7} ol%3 A7} %M 2435}, REMCS] 24157} A 2]
g(plan team)o] o5 HESIo] AHLAFE7F 9 o] JH 7} HalA
(stock assessment and fisheries evaluation report, SAFE re-
port)2 gtk BSAI A% 7} 9l o] 7} 1 34(BSAL
SAFE report)2] -+ H| = 5ll(Eastern Bering Sea) g eff A}-¢1%
7 oz S, % ko] S mdo] AgE Y on, oS8 u
Wb oA, e T, ARRA ok AR A
2A] oA 2ol S BEinh ZF e 50 =19 (nega-
tive log-likelihood), 5= ¥l MSY4>=2] AH&H(B, ) H B
Al4>(coefficient of variation) 52| A& HIECZ H| W EH
on, 254 0n Aghzel 48 Bho] 71 e wy
o] AHE AT, S AL By oF MSY50] o2 s
(fishing mortality at maximum sustainable yield, F, )2 A1 =]
A IA FEE 4 YO ER Tier 122 275314, o] 7|3
SR A ABCSF OFLo] AP =] Qi SAFE H.lA|
ofl= Tier &5 AMy, HEAE A, 7123 A=A HE A1)
SOl B A8 mAlskE o] Qlof, ARmt HA A7 g ol A
FRAT RS Bt T o3 1eH 7| 2A R R 7|5t
THNPEMC, 2020).
=3

a0 Arpdl w2 AR AL 20079
018 A 2F4 Al (commonwealth harvest strategy policy, HSP)=
S gAA o2 E=QlE itk (Australian Government, 2007).
0] % 20184 7} Hof| A= EAFMI} 2101 ¢] EAE gh&
T AZS 7135159 tHAFMA, 2018). Tier A A= AF&2 7} %
okl MSY LS 4% 4= 9l AF(Tier 1-3)3}, A
Z oz A77} BE3| ] HE(biomass index)o] 2JEsh= A

(Tier 4) 0.2 G-2-¥lch 755 7]+ of 4] ZHAHA | 5=(default
buffer, 0.5-0.9 H)7} L= A0k, H2]H2FH 7 manage-
ment strategy evaluation, MSE)E 53l 3lld- ] & A 2k(harvest
strategy)©| A5 7-9-olli= A TAHAE 28514 e
= g1 o] Sich

LB 7 = AREE Akst #stA7|eel CSIRO
(Commonwealth Scientific and Industrial Research Organiza-
tion)} 352 <1 AA TS 4 0.2 SalE, 5 )
7rAt7138 AE7REol ZolRtHAFMA, 2018). ZF B7FAk=
Ap510] B DAR0] 448 BohE A S B, @A
5 2} Ro) E43L Y, @AFUAE ) 2HABB, ., FIF, ).
@HCRO| T TAC A2l 2 ojsle 24 23, Grizhe
B3 234 AT OFF ARd 2 AT A 52
329k A 71E 314 (stock assessment report 1= SAFE
report)S ZHJBHCHSERAG, 2023). o] 23t HilA= #skx}
F7]5L0] RAGs®| AlZ&H )
oz

YE2 vt 330 SEAAes g, Am o] uhet
1A, 1B, 1C, 24| AFdete & S5, 2 At FRAU
oA HHot= B[ A 2R, AR ] 8-
Z|(SPR proxy), AAFFRE 512 Z-4-3HcH(Okamura et al.,
2020). AHAB 7h= A8 9 9IEE Brol FRA 4 4k
&1 L4~ (Fisheries Resources Institute)7} <=8 3t} A4 712}

§310] ol 54 o) RS Hekilch. ololq ©
VAL g} Aol 7127 (SB,, OB, 5)E 2712 of
Spe) 71 E0E AT, o2 WEho 2 ABCE AHEalE 4}
A7 RIAE 2GS Okamura et al., 2020). ©] H114]
£ AT ISIARE 22191 ABC Y715 AlEE7] A,
pshA] Bl gt delof et oA A Tke] AAA S st
7] 98l =g HE7}F HE(peer review) S A 2w, o] I ol =
NOAA THeiA S Etet Shje] HE7150] HoFITHFRA,
2023).
52

0] SEAIAE 2000 2 AFs ol AHelH 7 B
o] thgt 22 FIR ez AotEglom, A= o] sl A
SAM 2} 7 AT REQE S-0] H 1% v} Qlth(Zhang and Lee, 2001;
Zhang and Marasco, 2003; Sohn et al., 2013). o]& Hl& S 2
2018 =HpARSHY IA|(A|2018-2%, &3 A|2020-15
e CEE FEN R R N R T T
ol wE 1-5 559 B7HIAE sk 515 132 o
& 7|¥Hage-based), 5 4= CPUE 7|4t 12| 1 55 5& o
3j5 7|eke 2 78019] ABCE AHSIES: ol 9lct o 5

~

o)

TN



TAC A= &< v 795

FAA= 0= HORE 4517 Qlou], AHre 9%
(0=0.05)] ATl w2} A gleko] vleilsto] B A ¢le u]
a5kl F,, /b A5 oz 7hagicy Aeo] o|xlo] s
1 o SRR AIS(F) 7} 0.0 A E]o] Z¢jo] FrhEli= o]
Ao}, Thal, v} $50) SEA Aok Ta] S oy
| ZHAH(P-factor) = 3HE|0] Q1] e}, A1 g
2eAkaEHY] A1 7} g o] Syl 1 AT A7) B
A 2 ET

}stXF2(Scientific advice)

TAC machine®] 4] #7) EH41<) ZFokApE-e 2ot} 42
O] AT} AFol o P2 T4 Aol ek}
& A4 e Sk, Thekx] BeHA B, Bakg A
Aol €A, A7 mandated science)?] &4, & 1}817]
ol eIEle] Sl wholc. o] 1970W) it
EU9] ICES$} wl=e] RFMCO] SSCoflA] H|EEgl oW, &
SHAA ol digt oA R el E =AM Sk UNFSA (UN,
1995) B o] F7HE ol el ahEigict. olelat HetAE
Gdoh= AFx] 7} 73 A 2 2] (boundary organization)©|™, ¥}
% 53 A2 750 oleid 752 SrhGuston, 2001
Zhang and Marasco, 2003; Nielsen and Holm, 2008). 74 A =
212 TAC machine®] 1 ©HA|o]| 24 A Z)H|50] 258 =
=S HE 9 eloh, st =g BA A o =3
7] X5 nteshs 5 ekt ] BAE SeAfstEA dY
2 BEAE Gola] sk EAjolch,

SRR ehA| o] 7 A2 S 4l HCR 3} MSE©]t). 5
TAAE Am 2 A7 A R] o, HCRE A1 7F 2
32 ofelfpaoz Weksln, Walap, ofae} ol
ARl Fofgt S 7] A Tt 24 H A oty
Zolth =3 HCR-E A A| A} 7] 5 :31k0] 9ok oY
A ]z o2 = sk WA Y Folth(Kvamsdal et al.,
2016; Holsman et al., 2020; Free et al., 2022). MSE+= 3] &
3 tfH] HCR /52 B716k= oA E3Eo|th(Restrepo
etal., 1998; Punt et al., 2016; NPFMC, 2020).
oz

n| 9] MBI ThA| = RFMC AFs}2] SSCoF APE 1A =
ul, o5& 717} Bkl FAH AAZH 0 7). SSC
= oldwol weh iAo ® HAE F4] A7 |F2A, 2EHA
270 7)ike AR S Aok WA AAzH ot
(Guston, 2001; Goodman et al., 2002).

SSCE= A7t AZ"oe] 2H4d3t SAFE HI1A(SSB, F,
MSY )% AEsh, 7 el 423 Al e nhet 5
AAE 25k, HCRE 2850 ABCE AH tH(Restrepo
et al., 1998; Methot and Wetzel, 2013; NPFMC, 2020). ¥FH,
AP= SSC7} 273 ABCe} 7|4 ol thsf Abe]-AA1 4 -8
7Fe/d< AESHL, TAC 4], A& A A 114 5 A=A <

LT oox Mo Y

-z

Lo flo

Tejgto] sl AFE3tcHGoodman et al., 2002; NPFMC,
2020).
=3

AFMA A13le] RAGse} olgizte] AE9I25I(MACS):
TAC machined|A] ZAAZA 02 7]5351th RAGs= ¢17-7]
T F A A4, sk NGO, RIZH 127} 5 chofst 9hsiah
=2 AT, o]& - A A|(harvest strategy framework) <
29| A4 7|F A o] T AL IIEIAE AESLAL, AHY
AFe) 2 7B, Fypy 5 220510 HCRZF MSES 5
sto] o]FH AlEsHA 38 o] e (recommended biological
catch)S 43l A} ofl Hargtch(Punt et al., 2016;
AFMA, 2018). MSE+= o] gl gfA|Al|of A HCRO] AA 2 &
=9 I pbolth

MACs+= AH B 7F159] 248k Hil s vl o &2 AR 74
A Q8 7, W A -89S T HESH] TAC
AT 2E A2 Haeks gttt RAGs2 MACse]
TAAES AT B4 9 olsits Bl VEe A8 e

r
O

A8 o xR o
o, o83} SRS e B4 AEe Baa
(AFMA, 2020).
U

Y2 Fpstakit dAo 4= FRA 4Fske] ABC 9]7) 1]
WSARE, 183l FRA 4151e] RMCEF 4Ry A4 0]3] 2
Pe| R Y57l AR S8 WA, FRA-ABC 9
A15E FoHA AR} A o2 4] ool v
2t ABC,,, = ABC & AHEQIT} ©]o}A] FRA-RMC+= ©|
ABC g} 7|8ke &2, HCR¥} o] ZHAHA| = A U] 24 A
Efjo]Hof met F<=2] TAC S4-& A3t o] ol A
A, ol B, 22 T ARIEAAY a4aE HESH=
o, ol Tekd R4S A Teje} gkl £1H4 A7
Z A (hybrid boundary organisation) 24 E4-S HojZt}
(Okamura et al., 2020). o}R|9} 0 2 AP A] 0] 5] 2}l 2]
B39IUBIE FRAZH AIEE TAC FHOLS o0 2 A}3]- 7
A 5, &8 7V, ol EA oA S S AEelo] 2%
TAC A4S 13t BAAES Al5skaL, o] & TAC A7 399
4| Z3HCHMAFF, 2020; FRA, 2023).
o=

2h=12] TAC machineol|A] TFehabt-2 WA A-L7]el =
Haatapeh o] iAol wef, TAC {7153 TAC A
I EE7E FEtaL AT AT 50213,
TAC ¥7 152 &5 A7t oA £4, 7459 i<
Fsto] A7) W ET 249 ABCY AdAS HE
3= 1}ekA A2 Aotk TAC AR Y3]= g Seatalst
A AR} e 5o) AL 7L HZ7Heol ofshe w4 29|
A2, 2eka HE} FAAA 7he] St wi7iA} HgkS 43
gtk oA AAxA & 7|53kl & 4= It Guston,

=



2001; Nielsen and Holm, 2008). ©] 9] 3]+= A28l o] 52 #}
g7 Aaret ABC AP A S Al s, 20244 7], 157 5
8 ofF DAY i o Fofl thsl AHE 7 AaE 7|Hke = oF
ABC AHg(Qhy& 274 SFTHNIFS, 2024).
HHMZAM™(Decision making)

TAC machine®] Y] |7 @A 1 A4, THaHE 4] o]
A|AZFABCe} 2] ~= H7F AvpE v o2, AAAH A=
o] AFS]A- A A - A2 A AL ARFE W ste] TAC 422 €} 0]
£ ol3¥st7] §1%F FMP2 S she T ot} o] @A ¢] A
A1 TAC 2] = e Aol Al= 42 =2k 3 9] i, of
ARl A= AL (HA E-5)9] et F4=0] thAd, skt
Ale A 7] Ak, NGO A= T8/ A4S 55t
+= thAto] Etk(Star and Griesemer, 1989). T T2 75 A 1A 01
FMPi=TAC =4] 9] o] 3§ A 22 3315 TAC machine 2] A1)
A180.2 A, At o153 o], €7}, ABC 44 W TAC 2
g AL AR A T AR, e U E S A A A (R}
22:7]) 52 ZFFITHFAO, 1995; MSC, 2014). 0] 2|3 FMP
= AL, o141, AL, o s A A} 5o Al TAC machine
O] & il dolAt 4= A A AE L] AT gt
o=

TACE 3t nl=9] o943 A%7]7= REMCo|tt.
RFMC+= 38} & o|slatAALe] Fe 2] g5 4tel 7]Rbs}o]
FGE T, ThgFeE DAOIA o142l NGO, 8HA|, LRk A[R1¢]
Fol7b Aed o2 HAETh 8 42 OFAA =4S
fo} ARR Ato] sk WXt f1ASIEA), @74 + %
NOAAZ2] NMFS2] FRoj3£(F4)), 123 @sfgu|,

LR o] 7ol E-E=H(U.S. Fish and Wildlife Service, US-
FWS) 59 1|9 Z (non-voting) L2 F/J=ct RFMC=
4FsF SSC7F Ag gt ABCE] gHe Wol|A] Alst A 71 A€
El(stock assessment plan team)¥} AP 2114, X ALS] Q] &
3] 2 oA 1 AAE AA o BA|, A, A 8 5
< nefste] AA| TACE A74gttt. £33 RFMC= TACS] o]
73191 EMPE S-9gteh. o7lol= of 5, ofel, 53414, 7]
s MSY), HCR, TAC 4074, o]2j/e] uja, of7-of
A AL SAH 2 2O o), 8 o W vl g sl 4
o] gHEITY.

S5l TAC FMPO] Q12 4H410] 415}5], NOAA
o] Y=ol AaYgtt. oleigt Aa= 1eh2 e)Aa Frtof 7|yt
gk elAaa whe] F4lo) A A7 ok Al ske] A F ARl A
g o]m, Zpstat A Ato] o] A7} R A o & Heks] A E o]
QltH(Goodman et al., 2002; Methot and Wetzel, 2013).

23

N

jabd

iz,

TAC machineol|A] & 2] AAMAA 2 AFMA 9|9 3](com-
mission)7} 3ttt o)== o¢] 3 W (Fisheries Administration
Act; Parliament of Australia, 1991)°] wje} 425, Ao

[*]
x
M 4o oX rio
jo R
flo =
P4
r
X
i

S
i)
1o
=
Mo
ox
=
i
jiacs

BAAA 7o) g wH
89| vl 91943} CEO= +4
, o1, ElA oY, et BAl, HE,
A& AT AR FEH, oY

A o] kA & A F Tt

8= RAGs?| HoHAHHABC 5)3 MACs2] A2
< ol TAC® FMPE 24 stn, o] ate| 4 ¢ CEO7} ol &
2 33tct. FMPol= HCR¥} 71# 4 (B, Fey)» TAC A3,
o2 Hlj &, of - o Algt, A IR, EM T2,
VMS, 2715 O, o8] =9} ] 3|4 g7 o] Z3Ert
(ANAO, 2021).
U=

TAC+= 4P 7o] TAC A7 3]9& FA5}0], ABC 4],
TAC A e Ay e, A4 213] A de] 23t 3]
o 343 oA A A3 2 AS Foh e = TACE 2

o o Ll Hr
o Ho
ol o
rir %
fE D ox
L)

(oo it
Jo o

flo

A4 013 Al e, AR JeAt so'
Au, BE T 9 o)1) A S AN R B0 &
P} 7152 AP A a Eete, 278 TACE 3
oj= 3} 97l FiEelo] £5 4 ik

Q110] TAC o|s§ 4|2} 1|} 550 FMPRi= 22, it
o] Ardte] A3l o)A A E T2 I E 29 ol
2] ThA|(Fisheries Management Organization)”} 24ttt
T B ARE R SSB tH], J3E 7|52, A 718, o1
A 714 9 H-55hs 47 ofgAE (RS ted s
27J8h= HCR A|AIE BAISHL et T3 o5 A7 717Kl
1040) W AHelo] 2 &7 5 2ok FHE(50% )= H3E
2 Sz AR Sl AU 25 ZstaL Qi) o A 22 of ¢
Sua S, o2l B3 719 TAC 2] o8 3
&= AR, R Al 5 ol HiAUSS £3ekL 9lo],

31 ofeje] olaASle FE=sl, 44 A5 B4 $AH0
2 AEA AR §Eska ok,
o

Hgl4e4bakeel TAC 15912050 ABC WIS ajorsest
ol A2 1L, Blef4ARE ofof Tgt 7|2 gHA| o] 0% 4
Rtk o] F SSAEL o] F uiRto R FSALEY L

3ol 2% A12]-2J 2 W, 49| F APRARE TACE 2

el

9B ot Apeto] 1A, HOIUE Sapear
09135, 7|5 A9 2P ERTF Y] A gaks
AFQJol A1), 4=5garol AE7HHT 5
), )3 AEA AL S A9 olglel (AT 11%)08
THHHESS AR 8] LA A32).
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B
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TAC A= &< v 797

2024 TAC A A 2 of| w21, 32 FMP= ©1%, 1%,
3, 71Xk TAC Hil2e 12| it o] e} 927 gl A2t
A5 DA o2 0] JITHMOF, 2025).

0

TAC machine®] uFA|a} @Al o] 3§ (implementation)> I}
skt 43| ©9)0 2 AAE TAC 237} ol el 2 S
of ojglF o g L= THA ot} of THAof|A] A A1 FA
WA= A AA DA A 521 FMPE J3sh= MCSe|ct
(Cochrane, 2002; Garcia and Cochrane, 2005). ©]+&= 2158,
oA, SAMZRZ I, VMS, EM =219 59 735}
£ #20kE 7| A 24 FMPE] i eg BAstn] S -vw
11-4]5FA (illegal -unreported -unregulated) © 93-S ®A| 5= Al
A g 22 A-skck(Nielsen and Holm, 2008). ZF=+
of MCS o]3-& Sl 8 ol o8 W e 54 24
£ &3l BYUstA gelsh= ZlolH, o]«= TAC machine®] Atz
A dAF Ad =
H

TAC machineo] &40 &2 AFsleH Ary 243
oAb E A A oo R o]ojR= o] gAY I
2]9] A% dAZE WA or HAkEofof gIth(Nielsen and
Holm, 2008). ©1& $18ll UNS|eP #el, UNoJ&A1 21314, 1
231 FAO 3572 MSY 44, HCR 24, TAC 442 3
A Belvhom s, oA A2 EAPMS ekt 1
Qsl=AE) W MCSAATE WASHE A RTTTHFAO,
2018). T3 TAC machine®] T o8] {42 4E50] 47
AAE F23HE 97| A= Al AR ) whejnt of
Yzt oA a9 9 o] #ste] tfg-ste] YddlolE
wofof gttt o] gt A S sk AAEA 9 dFeF Ut
& 5oz Rojgojof g,
o=

u]=+-2 MSA (United States Congress, 1976)= EEZ W =
Aol wskA els WAStekgich ol YA EETE
W A2x= ALY A&7EsTE o], s} 7|NE A A, o] st
A e, A4 18 5 107H] f7hEEE HEsksto]
TAC machine®] £t S A5ttt of PARARZTR Al
7} (Magnuson-Stevens Reauthorization Act; MSRA; United
States Congress, 2006)-> 755 A1 ¢ L3 & A =2] 01 HA
A7 |2 A o] HRhS Fofk o =M, SAFES Hig e =2
ABCZE A3}, RFMC: 0|2 74k 2 TAC % FMPE 2
ggte} ol gt dA Ha=s HER W] Y EH, 34
3]9} FolE 3l @HA S5k Al=glRit), v]=e of ¢
AR ERER A= AR - E— AW A g ol
ol f714 oz AZH Afo|Hug AAElS BASH: 2

ol

s

SFE= oAX LT W (Fisheries Management Act; Parlia-
ment of Australia, 1991), ©]%I3)4 ¥ (Fisheries Administra-
tion Act; Parliament of Australia, 1991)2} o]&] 4 2F4 A (har-
vest strategy policy, HSP; Australian Government, 2007)2 &
aff Zst7|uk ] 9 53 B85 Al =3tskal gict. HSP
= ABC-HCR-TACE 25 7|51, 214k 712(BM,,,
Fl o) B4 252 913 BaA ox(buffer), T =325 ™
5] ARl et S41 Q) AL 7 LET ol suAA 5
o] A7 |7 A g 7ret AR BdAdS HESH, o
o] &4 9| A5 ofefl B =P H Tt oA M FMP
7t A= kA A-ol A IS Adske A=A 25
ol @UA T ALY 78RS A

ol

=1

-2 19499 A oGRS 201800 A 74 5to]
TAC 7]4E o] Jte] A|A|E A 2FsEai Tt 2018 7H7 o ¥
S A2 (AR ] HE 9 we))E Aldsto], Ao MSY
T AL R @ AL A 5 TAC machine]
=gl ozt ARRE ST EB3, AR S|
(FRA)7} TAC machine®] ¥4 ZAA| 22284+ ABC ¢
g, AR Al e v BEd 4 Sl WA
TAE AFStaL ok B3t 4P A 0] 3= of R whel,
TAC machine®] ¥}3}AHE A 7|WEe = gt Apdke] 7]
W79 Ao] W TAC A% Aol olE WAISHL Sl 424t
o] AR A W of| wheh AN E e 2 of Gk 2 A (R4
A R 5 YY) o]F} 3|9 E TAC AaAES 24d5tH,
ol= YPAHEA=A A S 2=t
2

S AR O] BET S 93 WA= Ak R
AT e g o]tk o] Stk o] 57}, HE, Al
AL, oA, FEAERE1EE], e 2 A 4t
A1) A AL, L, B E, B, TAC 9 24
Akl ol A] S Sl et e B
ol i o AEA) 7] pkelol Thet AT el 2
3} 24, o) A E S T 91X kot kel Bkl 7]
, WS EARB7ha AR (EEA Te)) o] QA7 A S
S1A) gkt 71 AT TAC HESIU 5 HeAE 2AL 3
TAbtel o W g of| AR HI A 22| o2 SR A
Psto] Bz5}c}. E3F, ABC-TAC-FMP2] 917 W4 o 2
AlE]o] QIR grom, 2R T HF 9 Bk pukel FAH
Z 2717, E-monitoring, VMS 5 73 A1 4 A 5] A 2] 2} -G ol
et o] gick A2 2 2 TAC machine?] &%of B2
o AAAA S| AT AAE AlolHUE FAH APak 22
Ap5SHA] FstaL ik

flo

o

jin's

i

flo
4>

<
=<

S

>
2%

=

Kl

ot 2 N



798 YT - T -

2

i

TACo| Ot SAI A2 A7 Rl VPAS] =Qjo=
Ax=sl7t 2= AckPope, 1972; Nielsen and Holm, 2008).
ol Mo eIk 24k 0|8k oS ZIFreRM HHZ
A& A 8l =AU Aol A4 FUo| ATHICNAF, 1969; Ja-
sanoff, 1998; Nielsen and Holm, 2007; FAO, 2018). o|&{3t
VPA 2El2 Z53t AIA| G| A ofsle, AF- A=,
AFAANGEM), oA, a4, AL Al 5 B
T st AUt A RE Q& gt

29 ol2fet w7t g E ] ko, TACH =& wejdd
T =71 ol it T2 ‘FEE wpEhA H '} glrt= o] f
2, BEFE 225 4] GAU o]F u|FolA tEtt = A
o] o8k M o] (precautionary approach to fisheries
management, PA)o|t}. 0]:= UNFSA (5=, 6 2 5454 1)l
ofs AP AISEI L0 o), CCRE (6.5, 7.52)0] o) Autat
5]9i}. olo] e} ulate] NPFMCL= 19904 e] o, Aj=o] 3
=3} 2 223 et Bepa BAS et e A
=79 o AlSA of P+t (tiered-HCR)O| 2h= 554
A|(tier system)2 1195} =] 5% tH(Mace and Sissenwine,
1993). Tier A|A|= tlol €] 7wt dof whe} 42 TAC 4
Q7 Mget Bele 7hssk SHthRestrepo et al, 1998;
Goodman et al., 2002). whe}A], A7 7} Bl1oFst A% S5
Az B pelete], 320 R BEL PApA7|E Ho| 2
O] th(Punt et al., 2016). =35+ HCR-2 e 4 Lol 7]
SHste} e =g E2H4/4dS TAC machine © 2 ¥+| 7}
59 dtk(Kvamsdal et al., 2016; Punt et al., 2016; Hols-
man et al., 2020; Free et al., 2022). TAC machine> == 2 ¥}
s}a} PNSe] ufe} %ol 4], o]l 2} 25 71e} ] ToflA] kst
3} %)) @7} 424 7] g A|mshete 24 A4k
oL 71531 k= A o] th(Funtowicz and Ravetz, 1993;
JasanofT, 1998; Nielsen and Holm, 2007). t}2}A], & 1=
TAC machine®] TAH -8 #s}a} 12|11 71 252 SHH
Sh= WA Aol wstod, v, S5, U2 Ab|9} 70| A%
< vlarsto] A ARl arzksgiTt.

Atz T

282 offeler B4t of%
FEEDO] DA Tl HA . o
A A, 5E Aol o] Fs 21k ZUlS 285}

3 O 10502 ATSH k. weba, 428 o]
28 T o] 15 BEYOR dof siul, 714 gL
=A| EE2HE 20| 4 W8S 29tsljofF ghtk(Brander,
1975; Pope, 1986; UN, 1995; FAO, 1995, 1999; Bishop et al.,
2008). =4, 2159 WY AEH =e AtdE s FA

23} OPHERE o5l glom g we|gatyt WA skt
=0 A5 A& ofoF gt

Al Fol ZIARL A% HSE Sloll I Fof WtEA] AlE
ofo} gk, A, ol QAR AL Hojg Bg7] 8 2o
ofl 71ukslof e, 2700150 AU -8 o1 BREET
9} FAO s=ARel 9 o] A H A AH](aquatic sciences and
fisheries information system)i} $2F7153t 7 F=3}af|ok
ek dA, A AW Z RO 2R 7| S0t A @
FE A5 W BAskAL, Aol 7] 557 of 8% F=(ETP 53
e 54 5)9 ARSHE 9I3 BeAl 5940
ot FAlH 9] SAlo] o]l gt g o] -, EM 22
138 323)sle] A HE A7) < (information and communica-
tion technology)& &-8-sld Atm5=29] HOle} 588 37
FAFAZ = QMo AFR 9] 718-A(availability) - 2 (quality )=
TACAH =] AA| 2ot wehA], 208 F4H o= 5 &
AW IO EM 213 VMS, SR 1, ok g
ZHA) KB A1 (inspection report)S A% WALH A= AR HSA|
A\ (data verification system)E z-a=0] A72.2] 71841} A2
Rafjop BItHUN, 1995; Lee et al., 2021).

4T} B
o] FAE 0 ol S5 e 4BVt A2kE B, o

S 3T ofste] B T o2 E5 5l 3tk(Zhang
and Lee, 2001; Zhang and Marasco, 2003; Sohn et al., 2013).
20189 3 A= =3t sEAAE 4 Ate=Eel
719elal 9l o, o]i= ul=k NPFMC2] 1996¢ 3-2 1998
FMP 7§ A #H(Goodman et al., 2002)-2 I 2| u}7) 3t A o2 H ol
c}. FPEMCS] FMP o452 th 8 31912.9] 41go] 71 A4]
o Solch. W, 3 Aol o] Fa hAES Thie 5
wol W 1A 2 HolRSo) wrh. wea, At ofd Al
H7}o} ge) dere] S (tered HCR)E 91 o} 47} 4
29 Aejste S48 nesto] AN B et ok Bk
T 2 75k} PNSSI o YA H 712 5 A Al(tiered stock as-
sessment)2} HCR-2 ¥}o}2], A3}A, =444 7]&2ke] 4o
of| F-atsfioF ghet. T3k, o el, e A}, #EkAE, NGO 5 o] 3l
AR} oA o|si7F A” wAlo| B2, i 9] HZ7H TAC
machine®] 7 A 24, 01¢1Ql, NGO, A4 F-2ke] F744 21
EEN HES AA restoiof gttt

IO -

ko] ISR A 21L& TAC |4 G713 44t
vpsrelojeh (it de Al 50% 19)). = HAatatel
Y2 U FH 22 TAC 97 153 TAC A9 99 E &9
Btk TAC A9 98] olaeiabgol 23] Syt
Ikt A7} ARSI TACH 5ol 219k A3 7t
HIAE HESl ABCS 248, YAtz et
|5 HeIsto] skt TACE 24T 4 == 4




TAC A= &< v 799

HAES et e SRR Usle] FHUL B,
ABCE 2712 547] 92 B30} A18], ) 2 el 202
Hhedsto] MSE Al&Ed|o] 4 Fofl o3t 549 HCR &2 TAC
24& vl sH= AR 1S (Hilborn, 2007)3} 2o 7} @i}, whet
A, PR (A TAC HESI 132 ABCS] #4o] o
shof, /e A, AR E A Ql 8425 WFFSE o2 HCR &
A7} A s Aere] §41 AJA) Tej3 A Al Aol 4
Blo] A% 7154 4y AEshe Bal, JAAE 240
7]-5-3lloF $tth(Zhang and Marasco, 2003; Punt et al., 2016).
A2 A& T3, TAC machine®] o2 A A Z9] 245t
o] 215 7FaSHA RrAlsllof shat, of 9 o] 2H w53k wsto] wh
2t o] & Eofof s, H oA 2 FANAE Aldslof
g}, $haro] ) 011 2] TAC machineol = & Z a3t 77
A 50l WA YA v dol ALt =2 WA o] Qe &
S, 19634 AR lE s o2 YAshE 2a%o] 6040]
Ak @A) AA A A 2] 71 5-% 544 B4 9lek. o] = Tpet
I A& AZsks AAREGA T 2HE5HA] $EoE7] wiE o]

AL, kA AR g 2] WS ser ek B A
4 Sl ¥ A 9le} A7} o)) Fo}9l] thel Holck.
x =

Xe| Aol A Aggh vke} o, =i 3= TACY 24
olgjo] o]&s}x]o] gtk H Al of YA Y7t
gotaL A d=ro] o|sigitt. U2 O] 79, 44 %0] TAC
AAstH, APy o] weRlo uhel, g vk =AY
o] offHe|xo] AdHe] o|PA S 49 A&}
, O] Alglo] F4] A 7]=o] FTHMAFF, 2020, 2023). v
=3} 9] FMP+= MCSZ =k} TAC machine®] 7 ©HA] 4
EAFME 3235111 9t} U29] 9= 257t A, el &
F(MSY 5)2 E3 9 ghA4 e, HCRY} TAC =4, A1)
5 A= Fol7|, A 1AL ol Al 5o A 225
Alst, A7)0 ZAIA A, ol U, A& E I vk
7kt =4 AaLE 2SIt W, St kAl A
TACE 275k, TAC A% 9 e]of gk Al A LA
S35to] AlYgitt. o] gt AlPA o= 0]F, o]¢, =9, 7]
74 TACO] vilEeg, o] ¥t TA 27| W Al 5-& 235
a1 Qlk. 1Eu TAC Al A8l Ahm =3, A7t 2hst
A5, AN AA(TAC) & o] H(MCSHZF)S xE35}al|of st} u}
2hA], 3H12] TAC AlA|1 S A3 FMPo| A3talof &t
t}. o7]oll= ol A A, LB 7L SaAIA, HCR (A3 &4
2, EAFM), TAC, &97]50} v, MCS #2-g g},
FMP= 2E P eAL, o9, 8}, NGO &)l
ol Al o] IA, AA, vleh o] m&(H 2 B L HA)E
£ 5 QA Sk AolH, Frofot FS figt Aol

HHA SH

o= Sf o S =AY ¥A3) TAC machines 7]

B ooft i
N

il

sk

e
Hl © o o

WO 2 AR ITE UL 2018W o] Y (Government of Ja-
pan, 1949) 71785 5-5Fo] MSY 9} PA & =AW 2]} TAC
machine®] 2- ol L 23t Ak o W A274ol| A5tk
g 5719} W3] 52 424 H(Republic of Korea,1953)
of AR B, 35 8l 24 52 Akl E] ¥ (Republic
of Korea, 2010).2.2 o] i8]0} Sle}. 24bAjlke) ol 7
2 R5E 95 AFEAE S, 21e ofs} 4] B2 e B
o2 TAC EAI9} 240 W el A2 Hlo] olch. ufeA
g2 TAC machine®] &2 $13F 722 A4 7)ol &
I, AR} 4AM 217 9 & B 4H}ol, MSY, PA 9
EAFMS Y] %27} 50| wheis}is, 4 2o] 1w o]
T3+ A (chapter)2 41’435} TAC machine®] %42 3+ 2}
AR, AAZRA, BANA L} w231 wj7] A of] it
2 ZAE nrsfof gtk ol ek Aol uA A 1t 55
k& A =2kstr] 913k A4 dgkolet g 4= Qi

A F7HA| TAC machine 7l'dol &gt g o] AR ] €]
A 2 A A H I o QAR | of| A TAC ma-
chine®] THAME ZAAAA|, A4, 23 7| A= A%
7FeoldE 8 AAtshs Al IR0 th(Star and Gries-
emer, 1989; Guston, 2001; Nielsen and Holm, 2008). £3],
ol gt AAMA7} 7|58 sz BAIZRA], & HetAbERA]
I HAAEZ AL TAC A2 ‘W9t 22 7]5-S it
(Johnsen et al., 2009). ©17]A], TAC A =9 & 22o]& 7]
-2 Latour (1983)7} 9123} ‘laboratory of fish counting ]t}
= A F (o] APE=F), SSB, 7= (recruitment) & o]-8
7hs ol2lake Akl A1 B7) Q1Fsoltt, ol ipke) A7)

52 TAC A=E A2F51HA| ‘laboratory of fish counting’
o] 8714 FA= sttt vl= NOAA] 67 RFSCs, 25+
CSIRO, EU 3|9 91749} ICES Y| E9) =, 7t 424
- (Department of Fisheries and Oceans, DFO)2] 57 2]
WEHAlE, A e o] ¥4 tf) 7] 7L 4 (National Institute of
Water and Atmospheric Research), Z12] 11 Q0] =4k Ly
$7179] AL AMIE 7 T folch 20044 7202 B
Il A7 A A2 wlsto] oF 5007) AHAH(NOAA, 2023),
52 4807)(FRDC, 2024), EU 2407)(ICES, 2023), 7uith=
A F7F hAF 1957)(0] 2= chd 7k Ad s 7H(full stock assess-
ment) 4} 12671, $1015F SMU A 2); DFO, 2024), FAH=
1287](MPI, 2021), U2 847H(FRA, 2023)& epdt} 2
TatR| W2, 3e 2028\ 7HA] BE A o] YS o
Ao @ TAC A2 shtfale}i uhs] 1 QK MOF, 2025). I
2, 7t QlaollA] olg] S0l Al Mgl 2 §-8317 B
4Ej= off 272%0] o2 A0 B o] QLNIFS,
2024). o] wiall, @A §=19] Tier == A Tier 3 <=
£ 7%, Tier 4 =52 7% 9 Tier 5 5 4502 o] Q)
THOECD, 2025). AH{H7F A3} BALE]7] oF2 250955
SHAAR H 715kl (tiered stock assessment), 3l 2|4
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(tiered HCR) 2.2 | =|ojof ir}. o]= UN SDG 14.49] 3
&5 3EO|tHUN, 2015). o] 23t 5-52] F3gsto] A4 o=
A7 2= 21-9l(data-poor stocks)]] A= SHAAES A&
skaL, o]of] dEH Sl WAl Sl Hefske Aol ¢
HEA O] THNOAA, 2023; AFMA, 2018; Okamura et al., 2020;
ICES, 2023).

QoF & oy AXl=E tinl, S0 o AR E 7}
Thejof] et we ol =Ryl By A o2 m U E " AA|
O 7N uf A AG 7} 91 o] BE5 2] AlskaL ok A 1552
TAC 0]F-2] A+ 7}l Tl == AHAB7F mely Fof A+
Ab= 2-37g 0l Efsit). ey f§-8-01F 2700 Fof| s,
35 F719] AL 7H AT 700 F)E A8l ARG, mEl
B B2 AlEYolA 5 laliAE Aolk 20-3078 9
A7} el (modeller)so] B astrh. A& w7l
(A, 4%, =)ol et A G AF A A= 3-5
| F712] 2457} AZHA g of] whet HhEE|ojof Sh= TR E 2
8}t PNS weho] 1 mpsto|tt, o] of 282 TAC machine®)
Abm e A 7E ARke] Y Al AAIxA o] A
Ao A st 2] o] PP & FAYAFslof gtet whebA, 7
Az2lo] o] 9t -2 TAC machine®] 214+ k-2 & 4= 9l
5 11 221 7 9 HghE A stelof gt

URR[ELO 2 it §3= AN A o8 747t P
£ 715Q1 REMCS} o] Akl ¥e] % 9193](commission)=
o g dajshal glet. o] B A 222 TAC 24t of
U2t FMPE 281 A L 5218k, 37 77 ZLFMPE 35}
= A& BUE st Bristo] A& e g st ghE, 8
71 (T 22 A7)0l TACE AAsh= 4, v,
I =] 749, Al ae] Eof P4 HES A5 Bt
wrom HZ 7|7ko] 15-30d .2 A7kl v g+
2-3d o]l E3StHMOF, 2025). o] 23t A2 i = 2 75F )
PNS #2+2] TAC machine 2459 24 Zefi3ith. o] gt 74
-, = o] Ak ef o] AR S ARl A 24
< Aok W HESH: AS A gAY
7F RS Argstal Jgske AAE A, Yt
ApAke] Fofe] YRSl 8t A1g strjete 3
A AFE T = TAC machine®] 2h5of THdo
5 Sl A A7 ook gtk ghE, A FAR A 91
319 WA 7]52t 444 9 2] +-%+= TAC machine®] 7 #| 2]
A7 Qleh A2 9] b= 1 7ol 2 HelxA
& 1t e 27| R, o] B AARA FHAHEE Sh=
FE7FHE R, o] AL HESoF & ARt}

A NGO= 259 TAC A2 44 5442 2ss
A= d 2 JEE e A o & FrhethKimetal., 2024).
TAC A=t -&F=]7] A& 19709 off o], 2|47kt =
e EomA AL 2Ll Bl o]kl AEA T2
ol Ik vAE AR HolF(boycott), A&7

™ oox [

fl

>

BN o =0 0= Y
H1 ofn

N
(e

O:

iy

T:h= 9] vho| 3 (buycott, A A] 5, X&7Hs014 7]
Z AH(MSCEFFAO), 18] 2L o] G7RA A (fishery improve-
ment projects) 7FO| =&+01 Al F- 502 7]o5FF tH(Kim et al.,
2024). o]t At AF o] Al AollAl, NGO 7
o afjo] ¢l ol A TAC Machine®] U & o] A S(AA A 52
245, w238 H71A)0] Lule 4ET 4 J=S ey
S92 5 98 Aol

1o ©;

Al AL

o] =22 20259 % Ocean Outcomes?] Korea domestic
fisheries AFQ(O5 Korea G-24-2142005)2] x| - wo} =3
o Al
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