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Abstract

This study constructed a Social Accounting Matrix (SAM) model to analyze the economic importance
and inter-industry linkages of Busan’s seafood and related industries. By disaggregating these seafood and
related sectors into 13 sectors, it compared backward and forward linkages and identified key sectors. This
level of sectoral separation represents a clear improvement over previous studies and is the first to be
conducted using a regional SAM-based model. The results show that Wild Capture Fishery sector
contributes to regional consumption through relatively high regional value-added and income distribution. In
contrast, Fishing Net & Rope sector ranked lowest in both backward and forward linkages, indicating its
output is driven by exogeneous demand and value-added in outside the region. Key sector analysis
revealed that Aquaculture, Seafood Processing, and Retail Trade sector have strong linkages in both
directions. Wild Capture Fishery sector was identified as having strong forward linkage, while its
normalized total backward linkages were comparatively weaker.

Key words : Input-output model, Social accounting matrix model, Seafood industries, Linkage measures, Key sector
analysis

—

LMEZE 9,596ﬁ <, Oiﬁ%}%oﬂ dos dAAE Artst
A

-

Tk 20228 7)E S olAdAIEY 385% 417900 9 a3 Al
(205,294%), FFALE

=
3L

eHEe] 55%(16838E). T8 3 g2 w A3 HFgom Xﬂl%é}t—]é%‘ o
2 FAETREE AR 30.1%C858B3E)E A o) AT 14z 74119 AL 47 A3
Askar = wEvkete] b diEAQl S £ 3 oltBusan Metropolitan City, 2023). A1 ok
Alo]thBusan Metropolitan City, 2023; National al obug}, 4eaF RO 9l FAlA}
Statistics, 2023). At ZQl 7|Fo® o &} F2 2,4067N Ak} 6,605

A<
T 4

3, T W A 21147041
T TS AAEE @ AEET g e, awm AW B e 2164170

T Corresponding author : 051-629-5954, delaware310@pknu.ac.kr
s o] EEE FYRANGE AT GEATFU 04l J3to] ATHE.

- 1386 -


https://crossmark.crossref.org/dialog/?doi=10.13000/JFMSE.2025.12.37.6.1386&domain=https://english.ksfme.or.kr/&uri_scheme=http:&cm_version=v1.5

ALE|E A E 0|ZF FAX|Y 4t

AT 77,6865 0.% L} gl ALYl Qe
by & wee) g,

A HEI AT B9 Akle A4 0 o
Qi 4k FE AR ANFA 4T A

% &(Economic impact)2]
o= ﬂ'“oﬁé} 27t 9l

1=V

o By

lo
% 4
(o]
=+
BN
He
=
(o3
K3
T
>
o

4 o
oy 1
oo il g
L o o

+

oS

1o fio

ME

rQ ol rf 4T o
o,
2

e ool

2 3,

N )
o%
il
[e3
3
o
i)

¥ S8 A dl
Elo]| Z(LeontieH)7} TFF FYAFE(Input-output,
10) 23 7]4e] AtddTiio] AdFHos 9y
AREE T QlTh 10 B OIA AREEE kA
EE AA U 7 A BkET R B oA
AlEH, o]& o]gato] thket ThFE T Ao
7bsstek =, U AR e AFTL 199 St
9} & A FF(Exogenous sector)?] AAZA T
Aol diste] 2k F A 2AA AL T
WA F-F(Endogenous  sector) FHAFEO] Awpit
H3le=A S(Multiplien) S 0] 8-3t] S48
SItH(Clouse et al., 2023).

A 7F AFABAE BT
of tjste] A AtY F-Eel o
$atato] ‘?ﬂ»ﬂ
. é N8 Akdo] AHF A
=9 duads zeA A

al
=

=]

24 Mool

= =0 =
A Medol MEE ciMET 24

2 Z Q2 7d(Economic importance)s H71E & 3l
TH(Hirshman, 1958; Miller and Blair, 2009).

ki, 7129 10 232 AAE TH ®ks-s)
o] ARl Hne] FYAE TRl A
gEo] BAA A (&A5)7F vE BA SEH,
JH)Z o|H = Euia I (Distribution effect) S
zshskA] Zsha E}(Holland and Wyeth, 1993).
webd, oleld 10 B8] #AZ I 9
A= 9]%?—?_—(7]—74] e AHe WATEed 2
shsl= #4] ¥ (Closed model)S ©]&3FAL, 9
AR AAA wgk ARE BEF ZEsto] o]
= WAsket AF3) 3] A3 E(Social accounting matrix,

r1r

SAM) B4& FEafelo} dith

2 oATE oled RHEnE Tk Ao
W99 SAM 23 FHFOEA FAAY £
Q1T B ARle] ThE A vAE FAH
Fee FAROR Mk WA, A3

oA Akl WE3 A A Aol A
© FAETRE AV By, A5 Adan
(Backward and forward linkages) #|3%<9F 2 Ak
] Aol =915 247 vaskity 53],
A= SAM BF djellA MdadtETt 2
TOE A #E FiEs
ato] Mg Beskyin
A (Total linkage)s Hlwst F A
(Key sector analysis) 25 &7 A|A|g o]
AT} AEAE S Zheth

TS bl

33
3
e 843 w1

b e

A& 3H(Disaggregation)
o2 Jon T

hYA
T
kU
.

10 2% 74 A7
Morrissey and O'Donoghue(2013)
2014)= 22t opd A=) =

i

2 Tee and Yoo
3 A

7

AAN F2Ae WA Adel 10 Rdew
A A aIHE 543 E Garza-Gil et al

(017)= 2~¥Ql ZEA]

of Aoje] olz W 4

Aol et AAH Feye
)=
T

A7) sl

10 285 o]&33laL, F7h7FA](Value-added) 2
I &(Employment) F-ol tist 7| =E A X

- 1387 -



B
Ho
ol

3}3} 1 tH(Closed-I0 model).

Park et al.(2019) & Park and Park(2021) 3h=r
<33 gAY AFYATIEMulti regional input-
output table, MRIO table)S ©]-&3fo] 2 x| H =z
sleptele] ek B Jelws) AAA

Fa8%E 10 280 F B w3t} Johansen et
al.(2019)¥} Sakurai and Shibusawa(2021)2 10 &
o7 7M5Z7](Hypothetical extraction method,

HEM)S o] g3te] 747} w2 glolsgl A= A o]
A Fakg]l FBEo] 21| EH= 7] 9 E(Contribution)

= H7hsksih

Arita et al.(2011)=
I
SAM Eg2 o] &stglon, THAHE o
E % H¥kel uwel st mlus
Kim and Seung(2020)> 73491 SAM
TESL o2 8l FA]] FEe Felsto]
AA 71AEE 7 LA s o]} 2o

AT g2 10 ¥ 7|Rke

-

P

atelo] A Ael EH'

Y AdEnEs
[e;

_mv
_0|L
LN
zi

= b
[Ea o

oflt 32

Hr_tl*'
912 19 o o flo

o

Hﬂ
_1
0811‘
L)
32

B SAM 23 ) QATE SAHGA, S
A HE AR oz 4, A ped

e

o rle j”T Sl
[Tf

2

A TN e
of FAe] A9 F& 7}kl
A, FAN T oA FYAN G Total forward
TFL)®} 32 &7K(Total backward
1. =4, AT lA

Ay 9 o9 vl
TAME RS A

2
3
A

linkage,
linkage, TBL) A¥}¢k ©
SAM R¥3¥ 10 23 %

CEREREEER R

A71E vlwsks Y AlS(Impact coefficient) %!
-5 = Al5(Sensitivity coefficient) Bl ZA3}E X

ek,

nm. o4

H e
o -

o
H
ol

re
-u
0 o
i3

~
-
2
4z
0
Hﬁu:
o

fe
2
-
=2
X

Mooh foop
£
¥
=
hin's
rJ
e
2
ot
ol
2
in's
[o

(DA

ME oML oo T
_O|L N—
R N

AN
pre
ool f
2
2
i
&
=)
g=)
=
S
=
g
=
E:
&
Wl
2

=2
w
N

==

3} 1070 A%I—Erﬁ}% R e
4471 AFA

2l
ol
S
N
:=
L o
o
N
N
=
o
N
N
)
ol
i)
2
ofy

(o3

;% Uh(<Table

4z
r{ln

RN
)

M
2l»—t
@

r—{u
rlo

e
\11
o e
=
2 |o

ox o
(98]
N
L o

t?ri

(Seafood) S }

k3 (Seafood industries).©.
2 Y3 ‘?i

Pl A o9l AEEe]
HTQUE A At

L

2

-{n: 2
_O,d
;1
M
o,
=
4,
T
2

PO e

B9 QAHE $E ke 1 Asuside

(1657 FF)ollA %3] 7hse #E AlS F
FTA O 2 A7 tH<Table 2> Fx0).
A A AAE(1657]  F)elAE o2

(Wild Capture Fishery)@ 2 o] $d(Aquaculture)©]
o] ¢](Fishery) 0.2 E3two] Ql7] wjio] o]5 &
g & Qe FHA A vlEo] dasitt o
£ fste] 2 ATl = 20109 TE FARA Y
AF A% (Busan Development Institute, 2012b)e]]
i l"ﬁ:ﬂ%] A AR BlEE o] &3l

and Seung(2020)°l] W=, FAHRES] &
Ao s wEA wskA] ¢kor 2013

wae

- 1388 -



MBS AIMHEE 0|25t FMX|A f4t Ak Mofo| Mo dafjFn 24
<Table 1> List of 44 industry sectors in Busan SAM
No. Sector No. Sector No. Sector
1 Agriculture & Forestry Products 16 Primary Metal Products 31 'Storage & Warehousing Services
2 Wild Capture Fishery 17 Metal Products 32 'Restaurant Food & Pubs
3 Aquaculture 18 Computer, Digital & Optical Equip. 33 Lodging Service
4 Mining Products 19 Electric & Electronic Equip. 34 Telecommunications & Broadcasting
5 Seafood Processing 20 "Internal Combustion Engine & Turbine 35 Finance & Insurance
6 PFeeds 21 Machinery & Equipment 36 Real Estate & Leasing
7 "Non-alcoholic Beverages & Ice 22 Transport Equipment 37 Professional, Scientific & Tech. Serv.
8 Other Food & Drink 23 "Ships 38 Business Support
9 Textile & Leather Products 24 Other Manufacturing 39 Public Admin & Defense
10 "Fishing Net & Rope 25 Electricity, Gas & Steam 40 Educational Services
11 Wood, Paper & Printing 26 Water Supply, Sewage & Waste Manage. 41 Health & Social Services
12 "Wood Product 27 Construction 42 Art, Sports & Cultural Services
13 Coal & Petroleum Products 28 "Wholesale Trade 43 Other Services
14 Chemical Products 29 ™Retail Trade 44 Others
15 Non-metallic Mineral Products 30 Transportation Services

Note: Bold-labeled sectors mean disaggregated seafood-related 13-sub-sectors. Additional superscript ‘f” and ‘b’ represent forward
and backward sub-sectors on 3 seafood industries (Wild Capture, Aquaculture, Seafood Processing), respectively.
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T OHErF AA g Fog HuHdUh B o (52x52)% TEHIIGTE I FAkx o] x-S
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<Table 2> Disaggregation of seafood industries for Busan SAM

Busan ﬁShC'I”ICS .1ndustrles Bank of Korea
classification 165-levels classification (2015) Remark
(Busan Development Institute, 2012a)
Overseas Fishery
Coastal & Offshore fishery Divided into ‘Wild Capture Fishery’ and
Freshwater Fishery . ‘Aquaculture’ using the previously
. Fishery . . .
Mariculture investigated ratio (Busan Development
Institute, 2012b)

Freshwater Culture
Fish Hatchery & Seed Production

Aggregated in ‘Agriculture, Forestry &

Other Fishery Services - Fishery Services’
Fishing Vessel Building & Repair Ships
I 1 ion Engi
Fishing Vessel Component & Repair nterna CombusFlon ngine &
Turbine
‘Fishing Net & Rope’ was extracted

using the previously investigated ratio

Fabric Product
(Busan Development Institute, 2012b)

Fishing Net, Gear & Rope

Wood Product

Fish Containing Box
Non-Alcoholic Beverage & Ice

Ice Production
Aquaculture Feed Production
Feeds
Aquaculture Feed Sale

o Aggregated in other goods sector (e.g.
Shipping Supply Sale ) Tobacco is included in Food & Drink)

Fish Meat Product Processing
Smoking & Cooked Product
Processing
Frozen Product Processin, .
Dried & Fermented Produit Seafood Processing
Processing
Seaweed Processing & Storage
Other Seafood Processing
Freezing & Cold Storage
Fisheries Transportation

Storage & Warehousing Services

bl

Aggregated in ‘Transportation Services
Aggregated in ‘Other Transportation

Fisheries Overseas Trade - .,
Services
Fisheries Brokerage
. g Divided into ‘Wholesale Trade’ and
Fisheries Wholesale Trade ‘Retail Trade’ usine Service Ind
T ; etail Trade’ using Service Indus
Fisheries Retail Trade Wholesale & Trade . g . ry
Survey (National Statistics of Korea,
Processed Seafood Wholesale Trade
; 2015)
Electronic Commerce
Sliced Raw Fish Food Restaurant Restaurant Food & Pubs
Japanese Food Restaurant

28 YAaE FeolW, SAM FUAIS(SAM direct coefficient)
ol gzl <9l sEE2 A(3)7 7ol yERd 4 Qi
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<Table 3> Total output (input), output structure, and input structure of seafood industries in Busan

Total output Output structure Input structure

(input) . Final demand . Value-added
Sector (13) (A) Intermediate . Inte@edlate .
(A=B+D demand Region Total mput Region Total
“E+G) (B) © (D) (E) (F) (S))
Wild Capture 1,493,079 766,141 203394 726938 234,575 596,067 1,258,504
Fishery (29) (16) (18) (30) (30) (26) @27
Seafood Aquaculture 71,281 47,090 8,314 24,191 32,813 21,760 38,468
sectors (42) (41) 30) (41) (42) (40) (41)
Seafood 1,922,570 602,638 384,614 1,319,932 1,122255 191,833 800,315
Processing 27 (20) (15) 7 (15) (32) (30)
Feeds 163,376 68,540 28360 94,836 44,990 16,143 118,386
(41) (38) (24) (40) (39) (41) (40)
Non-alcoholic 15,190 7,695 5,379 7,495 3,558 2,957 11,632
Beverages & Ice (44) (44) 31) (42) (44) (43) (44)
Fishing Net & 784,020 56,775 2,322 727,244 83,181 44483 700,839
Seafood- Rope (32) (40) (33) (29) (37) (38) (32)
b;ifvtfa‘i 4 Wood Product 191756 83,898 1,706 107,858 45,652 44333 146,104
sectors (39) (3%5) (34) (39) (38) (39) (39)
Cgﬁ:ﬁﬁilon 690,012 80,184 609,828 169221 140,694 520,791
Engine & Turbine (34 37 @D (33) (34 (33)
Ships 1,665,746 110,922 1,554,824 563,796 148,705 1,101,950
(28) 32) (25) (26) (33) (28)
Wholesale Trade 10893400 2932.639 1345048 7.960761  2,087.550 5,669,747 8,805,850
(3) (3) ) (%) @ )] 3
Seafood.  Retail Trade  H2AT867 893250 1603,194 3354617 1234501 25521101 3,013,366
o 29) (14 ® a7 a9 an_ (9
forward \sgf;iiisig 436872 167,758 14789 269,114 121,346 128365 315,526
sectors Services (36) 31 (29) (36) (36) (36) (37)
Restaurant Food 7,829,641 1,507,989 2,485,609 6,321,652 2,583441 2212819 5246200
& Pubs (3) &) (6) (®) Q) (13) (12)

181,467,332 37,296,575 37,205,503 144,170,757 37,296,575 65,599,614 144,170,757

Note: All unit is million KRW. Total final demand (value-added) contains values (labor, capital, household, government,
investment & savings, ROW) except 44 inter-industries’ intermediate transactions. Each number in the parenthesis under the
monetary values means rank within all 44 industries, respectively.

Total values in Busan

ol 77t xgETh SAM R elAE M 9 & o= ol d(1,493,079MRE 2)¥ FA o1 ]](71,281
AR Fio]l A9 o B+O)E, =% % Wk 9y BE FoF Uehgt) ojZo|e] A
AR FES A Ul FHEH o WAsEt A W FeB+C=969,535% % dh)met Ao o
(19 FE o)da5RE Estnz A 9)), 3 H(E+F=830,642W % ¢l)o] H-=ako] A o5

AA 37 A FEolM FAEHA)S A 9 AEAE oHﬂ(ROW) ol & Ao
3(1,922,5708 % @) o] bt Wokow, Ok yEpgTh B3 ofZojde FAEH din] Ao
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;13079{;1;;&74%)—; ;}1;}2 s e QA& ulo] olojA FEE SAM K
° oA e e o HE 7S oE FAAA 37 A B 107
VI gl g wnl TS TR gre v kel g 23 askreLg
BUOSBA0NL el b WHL HESE -y e w9s me Ueditk<Tabe
25 9 F75(7,829,641 9% ), 4wl (4,247,867 4 22
wiol Q) gEln By W A AH] 436,872
<Table 4> Total backward linkages of seafood industries in Busan
Sector (13) (STZ\L/D ?% Diff, (SR:“;;) 12:‘8;‘ Uli{/zzkm
Wild Capture Fishery 1.64 1.21 0.43 21 35 A
Seafood
sectors Aquaculture 1.95 1.58 0.37 3 3 -
Seafood Processing 2.10 1.80 0.31 -
Feeds 1.52 1.35 0.17 34 10 v
Seafood- Non-alcoholic Beverages & Ice 1.58 1.30 0.28 30 19 v
related Fishing Net & Rope 1.21 1.13 0.08 44 42 v
backward Wood Product 1.59 1.30 0.29 28 17 v
sectors  Internal Combustion Engine & Turbine 1.56 1.31 0.25 31 15 v
Ships 1.64 1.43 0.21 22 5 v
Seafood- Wholesale Trade 1.71 1.24 0.47 13 31 A
related Retail Trade 1.92 1.36 0.55 4 9 A
forward Storage & Warehousing Services 1.63 1.34 0.30 23 12 v
sectors Restaurant Food & Pubs 1.79 1.44 0.35 6 4 v
Average values for 44 industries 1.64 1.31 0.34 - - -

Note: Other 31 sectors were not included in the table while those results were also calculated.
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<Table 5> Total forward linkages of seafood industries in Busan

TFL TFL . Rank Rank Rank

Sector (13) (SAM)  (I0) Dt GAM)  (10)  Up/down

Wild Capture Fishery 2.20 1.71 0.49 13 7 v
Seafood

sectors Aquaculture 2.43 1.88 0.55 3 3 -
Seafood Processing 1.92 1.42 0.50 16 18 A
Feeds 2.15 1.52 0.63 14 15 A
Seafood-  Non-alcoholic Beverages & Ice 2.51 1.67 0.85 2 9 A
related Fishing Net & Rope 1.12 1.10 0.02 40 38 v
backward Wood Product 1.70 1.58 0.12 24 13 v
sectors Internal Combustion Engine & Turbine  1.15 1.14 0.01 37 31 v
Ships 1.09 1.08 0.01 43 40 v
Seafood- Wholesale Trade 1.62 1.33 0.29 27 21 v
related Retail Trade 1.99 1.28 0.71 15 22 A
forward  Storage & Warehousing Services 1.68 1.51 0.17 25 16 v
sectors Restaurant Food & Pubs 1.85 1.24 0.60 18 27 A
Average values for 44 industries 1.74 1.39 0.35 - - -

Note: Other 31 sectors were not included in the table while those results were also calculated.
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[Fig. 1] Key sector classification of seafood industries in Busan using normalized total linkages (TFL, TBL)

(based on SAM model).
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