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EXECUTIVE SUMMARY

A Study on Institutional Improvements
to Secure Foreign Crew Members
in the Fishing Industry

Myeong-Hwa Jung - Chan-Yeop Park - Jung-Mi Lee - Choi Soon -
Kyung-jun Cho

Korea's fisheries industry is facing a severe labor shortage due to
demographic shifts and population aging. Statistics Korea data
indicate that the fishing household population declined from
170,000 in 2010 to 83,963 in 2024, representing approximately a
50% reduction, while individuals aged 60 and above accounted for
67% of the total fishing household population. New domestic labor
inflows have essentially reached their limits, intensifying structural

risks to the sustainability of fishing production capacity.

Under these circumstances, foreign fishing crew members have
become an essential labor force for Korea's domestic fishing
industry. While demand for foreign workers continues to grow
across coastal and offshore fisheries, current employment systems
are limited to short-term stays and repeated worker replacements.

This constrains skills accumulating and long-term settlement within

Xi



the industry. As a result, skilled crew members frequently leave due
to visa expiration, leading to accumulating burdens on vessel
owners, including increased retraining costs and disruptions in the

transfer of technical skills.

In this context, this study empirically examines the labor supply
and demand structure in Korea's fishing industry and proposes
policy directions to improve the foreign fishing crew employment
systems. Based on quantitative estimates of domestic fishing crew
demand and Korean labor supply, demand for foreign fishing crew
is projected to reach approximately 40,000 by 2035 and 41,000 by
2045, with over 90% of this demand concentrated in coastal and
offshore fisheries. In contrast, new domestic entrants through the
fisheries education system - including fisheries high schools and
fisheries-related colleges and universities, as well as the Ocean
Polytechnic and returning fisher programs, remain extremely limited
and are insufficient to offset the rapid retirement of existing crew
members. This indicates that maintaining fisheries labor supply
through domestic workers alone is unsustainable, making expanded

utilization of foreign workers an inevitable necessity.

The study examined responses from other domestic industries -
such as agriculture, livestock, and shipbuilding -as well as major
foreign countries that have already experienced similar structural
challenges. Based on SWOT analysis, it established strategies for
securing foreign fishing crew and organized policy directions into

three key implementation pillars.

First, this study suggests the need for a shift in foreign fishing
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EXECUTIVE SUMMARY

crew policy from a recruitment-centered approach to one focused
on skilled workforce development. To achieve this, this study
proposes establishing career development systems for foreign
fishing crew, creating models to attract foreign students to fisheries
high schools, supporting visa conversions for skilled workers, and
developing ODA projects to strengthen crew capacity in developing

countries.

Second, the study suggests the need to strengthen the legal and
institutional foundations for ensuring a stable supply of foreign
fishing crew. Proposed measures include establishing a legal basis
for transferring responsibility for the management of foreign
workers in the fisheries sector under the Employment Permit System
from the Ministry of Employment and Labor(MOEL) to the Ministry
of Oceans and Fisheries(MOF), introducing a labor inspection system
for fishing crew, and developing concrete measures to protect the

human rights of foreign fishing crew.

Third, the study proposes strengthening cooperation between
central and local governments to support settlement of foreign
fishing crew. This includes introducing region-specific fisheries
visas and providing enhanced support to local governments that

pursue immigration policies.

To operationalize these policy directions, this study presents a
phased implementation roadmap. Short-term measures focus on
building institutional foundations and stabilizing labor supply.
Mid-term measures expand infrastructure for working conditions,

human rights protection, and settlement support. Long-term

xiii



measures aim to establish foreign fishing crew as skilled,

permanently settled workers through formal legislation.

Concerning legislative enactment and revision, the study proposes
establishing the (tentative title) Act on the Improvement of Working
Standards and Welfare Enhancement for Fishing Crew to structurally
address labor shortages in the fishing industry and secure a stable
supply of foreign fishing crew. To reinforce educational frameworks
for foreign fishing crew, partial amendments to the Regulations on
the Designation and Operation of Employment Education
Institutions for Foreign Workers are proposed, including expanding
foundational competency training in the fisheries sector from two to
minimum of six hours. In addition, the study proposes amending the
Ministry of Justice's Guidelines for the Operation of the
Region-Specific Visa Pilot Program to address regional depopulation
and labor shortages. Specific recommendations include adding
fisheries as a pilot sector and establishing new provisions to support

the roles of the local governments.

Finally, the study proposes the creation of a Region-Specific
Fisheries Skilled Worker Visa (E-7-5) by amending Annex 1 of the
Enforcement Decree of the Immigration Act. This new visa category
is intended to address limitations of the existing Region-Specific
Skilled Worker Visa (E-7-4R) and more effectively reflect the unique
working conditions and employment characteristics of the fishing

industry.

From on organizational perspective, the study proposed

establishing a Fishing Crew Division within the Fisheries Policy

Xiv



EXECUTIVE SUMMARY

Bureau of the Ministry of Oceans Fisheries to enhance labor
supervision and enhance the effectiveness of foreign fishing crew
policy. This division would integrate management of labor, welfare,
visa, and education policies for fishing crew - including foreign
crew - working on vessels under 20 tons. By clearly separating and
specializing policies for maritime crew and fishing crew within the
Ministry, this organizational reform is expected to enable more
systematic workforce management, more effective recruitment, and
sustained improvements in working conditions in the fishing

industry.
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PEES 3 9w S wwo L o)
RO | N ~ oL
_SmHs g S e g NG T
o Kol on = ! i = @r =H i ol
BEm@sSs £ - 09 BOE il
EAmESS S o om R o om O Ko
Taog gl Y o Mooy B Mo 3l
K Y &5 8 _ oI O\ X T 1
ol — | N 21__,._ 1,|.|,q S
W} RnSS S i o B o S
sl EarSs S @l o] F o Sl
SSHRZZ g T X B o) gm Bl
e o o o o & o Moo m oAy o vy S
K = 2o Pws T §
o 7 9% e e J
=3 o7 I\ —_
z S WS Il o Xy
R RS N - i |
=3 R K- Jo " o o

2.3
2.2
2.4
2.4

2022 2023
1.7
2.0 2.2
1.9

1.7
2.7

2021

1.9

2.1
1.8

2020
1.9
2.9

1.9
3.6

2019
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6= O/t
A E

6= 01y
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t
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= 2019 2020 2021 2022 2023

25 0gt - - - - -

2E~AE 0|3t - - - - -

AE~pE O|0F - - - 1 -

6E O1Y 3.6 2.9 2.7 2 2.4

HA He 1.7 1.7 1.9 2.3 2.0

25 ojgt 1 1 1.5 1.7 1.3

otEY | 2E~4E 0|t 1.1 1.4 1.4 1.3 1.3
AE~pE 0|3t 1.7 1.5 1.8 1.8 1.7

6E 01N 1.9 1.8 2.1 2.8 2.5

A B - - - 1 -

otorzar | 22 0 - - - - -
=T 2E~pE 0Dt - - - 1 -
6E 01N - - - - -

A Hdt 1.7 1.8 1.7 1.9 2.2

25 ojgt 2 1.6 2.3 1.9 1.8

HOIXIY | 2E~4E 0|t 1.4 1.7 1.4 1.6 1.7
A=~6E 0|3t 1.6 1.8 1.4 1.9 2.0

6E O1Y 1.8 1 1.9 2.2 2.6

A 1 - 2.0 - 25

A=Y A 0|2t - 1 - - -
4= Of4t 1 - 2.0 - 2.5

A Hdt 1.6 1.6 1.5 1.5 1.7

25 ojgt 1.8 1.6 1.5 1.5 1.4

oor=St | 2E~4E 0|7t 1.8 1.7 1. 1.3 1.6
A=~6E 0|3t 1.3 1.5 1.1 1.3 2.0

6= 0|4 1.3 1.6 1.7 1.8 2.0

Rt2: SHE4AKFZE(2020b, 2021b, 2022b, 2023b, 2024b), HR IO AAEIZRAL

(I 2-23)°) AXNE B2 =0l ojdY 118 FFS AHEY, ofA
9] E47} 245 9=} ojdY "t 18 Qo] T +
st UeRdth 201995 E 202187HA1E 6E ol49] ojxdAl <=1l
o] Ht 18 Yol 1.8~1.9% FFol o, 202213 20231
OF 2.7 08 JF7Ft. o= iy oA

7F =oAL Qe F&2F WHIkE Wrgoks AR AT 4 ik
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12H2019~2023)

E|-0|

10
ron

(B 2-23) AU ESE A=l 0f B 1801

T 2019 2020 2021 2022 2023
2= 0)2t 1.8 1.7 1.7 1.5 1.5
2E Ol&~4= 0|2t 1.5 1.6 1.4 1.6 1.6
AE Ol~6= 0|2t 1.6 1.6 1.5 1.9 1.9
6= Ol~10= 02t 1.9 1.8 1.9 2.7 2.7

A& AR EEZ H(2020b, 2021b, 2022b, 2023b, 2024b), HRO|IAEZEAL

S, (H 2-24)9] 242 =l ojAY 1.8 FRol| W=, 3 A
QrolQlol Al thatt 3] 2}l ojdiglo] TEHT Y A Led
o 20239 7|EL R T =29 ojAddo] AT Bt 2R TP w2
18 U182 Hylo, ME, A} BERE FA9] ojugle 242
Hi 1.980=% FE otk

L=

B 2-24) A191019] FEH Q01 0fM2 WR TEQIP H8K(2019~2023)

7= 2019 2020 2021 2022 2023
HES 1.4 1.4 1.7 2.0 1.9
QIE=HA[O} 1.6 1.8 1.4 1.9 1.9
SEEE 1.9 1.6 1.6 1.9 1.9
A7} 1.5 1.5 1.7 3.8 1.6
3= 1.9 1.8 1.9 2.0 2.0
7|Et 1.3 1.0 1.8 1.9 1.9

X2 H=AREE (20200, 2021b, 2022b, 2023b, 2024b), AR IAERZEAL



Q=0 (MY TR I 545+ 02

%, ofg) 1E0| 71), $4 7t 59| felo] B0 2g3 A
s,

B 2-25) G001} I - 95 QJ=01 018 R F £01(2019~2023)

B~ o
Cof: H 2

= 2019 2020 2021 2022 2023
i S Ay 23,668 26,628 20,897 29,584 27,841
ALY 25,575 27,029 27,506 21,242 32,073
AASY 23,025 27,527 21,041 23,629 27,566
AR - - - 27,600 25,000
ALY 21,439 23,425 20,239 25,242 26,513
A=Y 20,000 21,000 22,700 - 26,400
ARt=gS 20,693 22,265 20,532 22,651 25,746

|

[0
O
o

>
u
ot
Hi
ns
|

EXt f(2020b, 2021b, 2022b, 2023b, 2024b), HLO{IAENZEAL

E dF 52 AFEY, old R S5 =9l o499 F
o JFo] Z7FR= Aol ERIF I 20234 7]& 2E b|qt o]k 9]
T+ 2 9F 2615 Y, 2& oA 4% mlgke oF 2689 ¢, 4E o4 6E
Hjqk o] A oF 2759 Y, 6E o]iofA ok ol Y oF 281
o2 yepttt o]#gt A= ofAd FRIF E4E 2 WY U 7]71o]
Zojz|al, old] wet F A U AFLT) FUH] mEt dF 50|
ASohs 324 EAE whgsitt

H 2-26) HOH0|Y ETE Q20| 0jMY TA A2 $ig
ool M Y
= 2019 2020 2021 2022 2023
25 02t 15,000 21,138 16,721 25,343 26,101
25 0|M~4E O]t 19,892 22,276 22,441 24,979 26,826

AE Ol~6E D|2F 21,449 26,580 22,987 24,080 27,490
6= O0l4~10& 0|2t 22,591 26,184 20,447 25,152 28,157
XR: BHR4MRHRETH(2020b, 2021b, 2022b, 2023b, 2024b), HTHAMENZAL
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2. Tolio{de] 2j=Ql HH 1F i

Zefolge FES 108 ool Felolie A ol o Holum,
gl ofs) $E4 108 Hgte] SeloldE HyE 4 Uk 5 ¥
A2129] wet Zefolgte ozl g Aol d, HolhFA oI,
So 7ol FRAAoY, HHESCIY, ATl 5 217 9%
o= AEseo] ek

23 597 2ejolgle] 52 ojiisk 20194 % 2,67740014 20234
235240 oF 129 H45tAc). ol raATtslol ] TR 8 Ao
B3 W0 ) FH FA 243 Age] 7]91ska Siek. 20234 7]
2 95 o7k 2 2ejAdlolde] g mekor] oAk, 2eidis,
|ddEgo s et

H 2-27) Zelog S8 - EEE 0fd #2 0

oln

N

o9l 5

2= 2019 | 2020 | 2021 | 2022 | 2023
23H012] 2677 2613 2392 2372 2352
Q0| RIY 46 44 44 39 44
WZO|CH BRI} 72 74 72 75 68
SoiTE0|SAAY 39 32 29 28 32
HsE= 52 53 42 43 38
Al HBH;Q';%O'%%X 12! 48 40 40 42 43
A 1%”?@%0'3 el 13 16 16 15 19
CHas 1) 151 11 1 110 102
SHTIEHES 38 37 35 34 34
ABNY 90 81 51 42 34
] 443 404 403 404 396
Zaforzy 210 205 202 197 198
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901 Oj4R NEFH 3

o0

ro
okt
o
N

T 2019 2020 2021 2022 2023
7Y 363 360 314 271 240
Dotis+Y 3 3 2 2 0

ol Aty 419 406 405 373 379

Sl 220 223 223 208 236

Zollsd 132 131 131 132 134

oA ESY 0 0 0 0 0
oY 44 68 52 41 44
Zolis 227 261 262 260 261

oS 59 55 49 47 42
otz A 8 9 9 9 8

Nz SAY, SEOHUSAH(ZAY: 2025.4.24)

Lol dut oz 10 o9 4R E 100E°] de oAd7HA
A 7t gl E2= 0] Tt o= U3 L0
E ol o= TAEH LY A8 Tl ERQ20E VR o= A8
2] Far et o] 23t ARellA BAACIA Alsdhe d=AddsATS
ol &3l <=7l oAl RS A HH 208 vt ojd o] A2 FEH
: gA517] l8h & Aollde =il
o] Zafolyd Ae2AF A=E B3l A=l ojdle IS AuH A} S,

=
o
2L
o X
W
N,

H 2-28) Zolold HEE #2712

= e e
QB0 ALY T2
WBO|THEMRIY 100& 0|5t 100E~130E 0|2t 1305 04
SoITAB0IZ MY asois
MEsiTAB0IZEMRIY
METYS0ISAMIY 50E 0|2t SOE Ol
HAEES TEeZ
ST SHES 40 0|2t 40E Ol%f
Ch&sMaf 100 oot 100€~120% 0|2t 120E 01
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e EEET
ABMY TEUS
TollRHH 7|
E%Hgi* 35€ ojet 35-65< 0|t 655 014
ZHYoSE
22| TEES
U 35= OJ2t 35=~65=0/2t | 655 OjY
S 20= 02t 20E~35E& 02t 35& 01y
EREE T=US
7|8y M 200 0|2t HT 2002 O
7| =S

A& SRS TH2024a), oI HAEIZAL

PFIEE JRE 27 A4S Bk 53
B4, ATIHIAAY 5 Y oHoIA 94l of 1Y 18 A ]
Fo] @A3) &4 Uehgth. ol t olio] 29 SH4 B4 Qo]

o
7= 2019 2020 2021 2022 2023

Y 4.5 4.5 4.6 4.6 5.7
QIE0|HAXRIY 4.1 4.4 4.6 3.8 5.1
YB0[CHIX I 10.8 10.8 9.8 10.8 11.4
SoiAB0IS™ARIY 5.3 5.2 5.1 5.1 5.6
Mol Z0l5dMI Y 4.3 4.1 4.2 35 4.7
Mo 4E0IEEMIY 9.5 9.8 10.3 10.2 9.8
HSHE=E 4.3 4.5 5.0 4.5 5.7
SHTEHES 2.9 1.0 3.7 3.5 4.0
ChaMey 19.1 17.3 18.9 17.7 22.9
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901 Oj4R NEFH 3

o0

ro
okt
o
N

T 2019 2020 2021 2022 2023
Ay 53 5.9 6.7 6.1 16.0
TR 7| 3.7 3.7 3.8 3.9 3.8
oAty 5.7 5.6 5.3 5.6 6.1
oYY 5.7 55 55 55 59
oS 4.2 4.4 4.3 4.2 53
ZolE A 2.5 2.3 2.3 2.2 2.7
Zollsd 5.2 53 4.9 54 59
Zoligis 4.1 4.0 4.0 4.0 54
ol gy 1.3 2.0 1.7 2.0 3.1
7|HAY 16.0 16.3 18.5 13.0 20.3
7| - - - - -

Rtz sHa4 AR}

rio
Ok
o

f(2020a, 2021a, 2022a, 2023a, 2024a), oHO{ LA ENZA

(H 2-30) Zoli0{g] ESE A=0l O B 1 201A 34

2ol 3
e 2019 | 2020 2021 2022 2023

20% Ojgt 2.4 26 25 0.3 35

20E O14-50% 02t 5.3 5.3 5.4 5.5 6.8

5OE 0[4~100% OJet 5.1 4.7 5.2 5.1 5.8

100 014 10.1 10.0 10.0 9.9 13.8

Az =2 MAREH(2020a, 20213, 20223, 20233, 20244a), LoHIAENEAL

LAY 18 S AW EY, 2019~202080= HEH Q| Ao}
29| ojAdlo] FE5 o]FQloL}, FToE FF FF oAU o]
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27K 2418 Rolw k. 20234 71, YKo} 4 ojAlglo] 3
& 7.1908 71 uston % 509, WEY 567, 78 24 1,59
sow Rt
B 2-31) 25101 FXME =721 oMY B TEQIH gy

ool g

T= 2019 2020 2021 2022 2023
HEY 4.2 3.4 4.8 5.1 5.6
QI=L|AJOF 4.1 4.1 5.9 6.6 7.1
3= 3.0 2.9 7.6 5.6 5.9
7|EHZAICL E2H &) 3.4 2.5 2.0 2.8 1.5

X2 BHE4AFRRCH2020a, 20218, 20224, 20238, 20244), ZHHOIRIAENZAL

91410 olxgl % 01 oF SSOUP °J_E 7?* E%oH, FejAs(eF

3097t 9), FoHAPG(F 3089 ¥), HPEZ(SF 3077 ¥) =& YEh

o}, 9, AFAG2 oF 1907 Yo 7P Worow, A Hapt 7Y
Z FFo= gRlEIT

(B 2-32) 230l ZE A0 OjMR WA U g
£ro: 9
72 2019 2020 2021 2022 = 2023
QIBO|CHEAQIY 22530 23856 23,881 24995 27,148
WBO|CHRIQIY 21546 24,153 25681 24574 28,449

ST S0ISYEMAUY 20,358 22,186| 24,513  22,386| 28,271
Mol Z0|=& oIt 22,122 23,421 24,8301 23,501 27,066
A

MEBITYE0ISEAIY 22,067 25712 27,333 27,000, 28,140
HYEE 22,276 20,343 23,230, 21,792 30,694
SHTSHES 17,135 19,632 22,069 16,960 | 23,275
MY 20,859 22,622 23,520 22,819 24,925
AUY 23,520 45495 20,727, 38,201 18,998
ol | 19,902 21,976 21,972 24,980 24,734
ZoliAted 22,605 23,554 27,246 24,014| 30,773
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e
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9l201 oMY TRHHY

ol 25,586 28,436 31,418 29,336 34,974
oY EY 26,958 26,048 26,159 26,496 30,496
Dotz HEHA| 17,2560 25,450 33,200 26,114| 29,967

ol 23,088 24,447 25887 25,092 28,606
ot 22,171 23,596 25665 24,079, 30,911
oYy 19,2000 23,000/ 29,900 22,800 27,638

7| Y 22,797 23,166 22,230 22,800, 27,980

Cand - - - - -

Az SrRLMAREE(2020a, 2021a, 2022a, 2023a, 2024a), ZoHHIAENZRAL

=5E 9=l ofdld Bt due BY, 5 2 ¥ A= Aot A4
gt 202349 71E0R 202 WRk oF 2857t €, 20% © i
Bat Uer oF 2899 4, 50 oMd~100% vt B+t A== oF 286%
¥, 100€ ol F 2784 Yoz A9 vl Ao yehdt.

(2 2-33) Zalioig E5E A= oA Fd U5 g

ool H o
72 2019 2020 2021 2022 2023
20 Djgt 23,114 24520 27,457 25470 28,527

20= O|4~50= 0|2k 22,597 23,965 25,307 25,128 28,851
50Z 04~100& 0|2t 22,743 24,519 25,719 25,481 28,589
100 0|4 24,600 22,066 23,954 22,756 27,765

A= st ARHEEH(2020, 2021, 2022, 2023, 2024), ZoH LA ERZAL

3. §10i2ie] QB9 OMY T FHHI
POl MAFAATHH ) A2z ool weh dietil= =1lo] s

oA BE T gelit o SAIEAES 1 Ho}— A1)
% S0z Auss

31) YA HMAIE BN AEIEAL K 71740 SYSH7| |a 2024 Aa= MLl
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20234 7|& 5% 5|71 7]&20 & F 191302 o|= 20149 tiH] 48%
U ZHASH Atk E5] YYEE 4F9] gaZo] 7P FEFAY, 2014
W 112394 20234¢ 14202 FZot9t. 458 7 A4E AHE
H, 9UgSo] 7Y B F7F ALE 7=t 9o 1 HE olo] YF

A, APAA, APEE 202 ERITh B KA 7e 2

£rol:
7 2014 = 2019 2020 2021 = 2022 | 2023
20| 368 211 199 192 194 191
HYAS 141 125 120 117 117 116
doE=S 112 19 14 13 15 14
Iopuay 45 31 29 27 28 28
AU X}t 3 - - - - -
plopmany 5 6 5 5 5 4
AUTHT| 49 29 30 29 28 28
AorEst 4 1 1 1 1 1

~
o
©

Nz SAYE, SEOMSAH(ZMY: 2025.4.24)

TE 9Folid2 20% oo R AU, &8 tiidol sidsh, A4
o] Wiid RAtE|o] T AHUFTAE Bl =L U AT F

Aol M, AX YFold HAY S+ 20199 5,238%A4 2023
4,949 0= °F 6% #AASIITE o] T Wi=el A 4= 20199 1,369
oA 2023¢ 1,104HLZ oF 19% 7rAstct. vhd oj=lAde 7
m Qt 3,86978°1A] 3,845 0 & AZ TFAstAY I 52 A5
o, 2021493} 2022491 4,000 23sH= Q=91 oj4lfio]
% Ao Yeiyth. olgdt A= W=l A9 ojgE <=l A

S0% HAlstL Qe 724 HokE & HojFal Sl

>
o

}:1

9

1

=



929l ofiel 1

e
oot

g, 43792% 11

4,022

H 2-35) Y0 L=l Y Q=01 MY 18 g
— 2019 2023
T2 ®) 2020 2021 2022 ®)
ojor Li=0! 1,369 1,232 1,151 1,157 1,104
a; 2=l 3,869 3,824 4,324 4,248 3,845
- A 5,238 5,056 5,475 5,405 4,949
A2 SAH, S=EMYSH(BMY: 2025.4.24.)
SAEE AHEH QILUAlof Aol i oF 3,043 7P =2
H|S-Z ZFAokaL Qlom dejgy HEdo] Bt 4769
g 9z 9l
(B 2-36) 2L ZXE Q=01 MY 18 g
=) 2019 2020 2021 2022 2023
QILEH|AO} 2,664 2,844 3,416 3,334 2,957
e 523 472 603 558 225
HEL 583 436 268 326 574
ojQrot 68 39 9 - 43
= 14 8 5 - -
7|E} 17 25 23 30 46
A 3,869 3,824 4,324 4,248 3,845
A2 EAN, SHRMYUEH (HAMY: 2025.4.24.)

59



H3E AZ

r

B T o o o W~ o W
T =y R e o5 B
& o Sk P RGO B A _
o @&z 0T N o— OF N S
o o T = e_éﬂl N 5 _
W o < b B gy g § o oL ]
ooy 2 g 8N L ey E g =
B X PR Mmoo o
- R i A I Y
~ = mﬂVLLmo.Wm.omumE?m,olE. LN
Ak o B8 &= Mo B 4o : Ak
o oo o} mﬂdlu_l & =
M o ﬁnmﬂm_ﬂg_o O G 2y &
) o MU T e L 2| |-
Thoo . HEAETRET L NE
TR iy T o e S oo of il
j%%ﬁ G S - R = bl L]
R N R I N A TS 2| |
e, T REy D N || ™
RS R o_LPﬂﬂmﬂAﬂwe%P.__on_uw
— Moo N8 M N o0 |wl| o
of h x e X1’ N I 7 N = HIE o
Mo M R do - 1_]_1_ o T oy @ — © ~ |&
:.T_ 1m|J| _L|1r_!__00 7|.I_l|_
o O o ,_mw.__ll_o_hAlﬂ.Wolo,m.o,maﬂ o_o%uﬂAl
e Wy Ao PRPRED &F W
ﬂ%ﬁmo%E %ﬂ_ﬂ_%._ﬂmﬂﬂw@ 5
oy <% 2o ﬂmo,h mimﬂ.l,ﬂr‘_HLﬂA_l_ u._|.ﬁ
L N 2
G BT MO kw X e
o o uﬂudhﬂ_ﬂ_%duq:_o% !
SN RerEgpRTERE D A
SoH o R W E TR T R U

o e |
0 — Rz

<)

A
A

* Q= E (K|
(&)

o LLARBIO| — BfiE(

60



—

91201 oMY 1T U 33 02

=
=}

7= 126{7tK|(E-9) QIZQIMRIK|(E-10)
o 20E 0|0t HA QAN
s2Yzs %O“ |l o, e * 20E OJA} OfAd
* U M4t U QIR
HMz7i1Zt e 3E(1E 1071 B 7HS) o 3L(14 1070 SI%l T1S)
A s SUBHE R ES]
oL oo o

(Mz=Y, 5 S EF 201t &0 28) | (M3 7AA 2, o= H 1] HA)
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Al o Hde Bt 1§ FFES AT = YA, ol EERAIR

ojAdol S=olAd HA 95% ol
de 19T o, FF e A 7IzAR] A= &

£, 91591 o £YUL SIF WEA 7wk unA 2 vaAslo] 9l
L 7oz WrEt rASAnEN oL AT AN, 8% 145 44
2aA AY S8, FATS AN 5 WAL glo, Tiud 3
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2UH OfAR £t QO O £ HY

A3golA= S ool o1F & HSkE AlFAog A6k 9
=9l oA 89 7] FolE Ayt . ol A & A=
AFEATH 4 71¥ TS E Q1¥(cohort component method)<
A 8519t ASE QoML 7|2 AHY Q7S AT E 1HE &

A 4 ol 8919 el $5& 7HIste, AR HAIYA 7H,

olgka}t ZHDS urE Hgstoay njE QTS AFels BRF QI =

A ol

&
(Fol-EA% d)ﬁr 1YSY 25 RS FEH2R At Y=<l
A

ol ALY FFFS Aottt HFAH R AA ofdY 29 =<l
79 AelE %6H 9=l oY 85 =&
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