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The government has implemented a policy to promote the use of extruded pellets in sustainable aquaculture by
protecting fishery resources and managing the ocean environment. A survey on the production status and the cost of
targeting olive flounder Paralichthys olivaceus culture farms in Jeju Island using extruded pellets was conducted. The
survey results were used to examine the profitability and economic feasibility of the test farms, as well as the degree
of increase in profitability and economic feasibility of the fish farms receiving government subsidies for employing
extruded pellets. The economic feasibility was predicted through a sensitivity analysis of prices and production,
which are the variable factors when of using the extruded pellets. Using the economic feasibility analysis, the average
NPV (Net Present Value) and IRR (Internal Rate of Return) of sample farms were found to be KRW 5.8 billion and
8.9%, respectively. The result of the economic feasibility analysis of the government subsidy showed a maximum av-
erage of about 2.3 times higher NPV and a 3.8% increase in IRR in cases where government subsidies were received.
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Y29 Alm FF= 327 AR (raw fish), AR (moisture
pellet, MP), HH5AFE (soft extruded pellet, SEP) 12|l ujjgt
FA o071 Ak MBS of7he] ol dat Al H kAl o 4 Al (extruded pellet, EP)& —F2EIThNIFS, 2016). #2714
ATk ALz O] F ARt 1L A ol whet ol 7ol A= 2 Sa AL e AR B SAMRE SRRl = Y
of Y wlAH, °1£l*”*“* A o} A E Alm SIS AXA] ot Hol Fof Al o] A EolAA =
82 FA Aihg 5 7HE 2 vl AFAgch(Kam et al., o} o] & <lsf WA= I, A T FFUB Wele] H=
2003; Khalil et al., 2019 Jwa et al., 2020; Kim et al., 2021). ABHo| ok o 2 vjEE|HA] kS 2BlA] 7= EA| A 0]
‘ijal'/ﬂ o|71e] Qb A Q1 7 Gt = S HslAl AbE A Qlth(Ma et al., 2014; Brinker and Résch, 2005; Kim et al.,
o Z 93l Sa|ubel o4 o] Bof BE| Alw BHERS 2012, 2014). AR 352 YafiAl= n]AolEo] 01@5401 &
20211—4 715 649,683 F(RYALR T1%, WTALR 29%)20. 2, o] A /\]-EQ—J O o| g5 9=y, njAo]Eo] AL A o]
% A FAlOl 7P H2 268,218 Z (AR 91%, HiRHAMR AR o] Az o]ofF 9@l o] QlthMacetal. 2014
9%)°] &=L AUTHKOSIS, 2021; MAFRA, 2021). Staples and Funge-Smith, 2005). o] o]] 5ol A= s et o
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2|o} ARl BT 5 3o A 71 A1 58 B3 A&7t
FAUE AAsP] 15kl 200437 HigAR AN S E

SHH, AR 3 Al o179 AR =S BIRRE dAtellA=
HiRALR 7} AJALE S} H L sto] 0] Q1 Zpol7} gl= Ao w
UrebLE B gRakE O] FFA] 7EA]7F gl E HE ek(Kim et al.,
2009a, 2009b; Kim et al., 2012; Son et al., 2013). 3} A2+ 4 5
O] &2 Q1 vl kAR ARE HAL} AbmFE o] ek Ao
=oAL oA 3] viRkAbR OJE =T} Wi o] FOlH T A
Absof v vigRALR Y] T7E7E ot Aol 7oAl AL H
ol thgt Fezta oFAlof7F Hejaso| i dAbR Hok AR
E 3 ud AF o] o wETh= Q1A 0 = HikALR 3 Al
ol 9 AV S w1 7F 256y wfiEo|ti(Kim and
Hwang, 2009). %ol-& sigAbm ARES A7} A &2 0% =
O 31 Q= Al ol A AP ALR O A vl AR ARE-O = A 2HE G
= 735l thet AR AAM] -, g=old el BAd S
ok} A4S Thorah 1 vghAk R AHE-0 2 ok 2ol of]
A2 gia ek malg Bavt oo,

Qpolatme] tat AAXE ke HAATES Amne
Kim et al. (1998)& )22 ohaho AA)R, Hpul, of
B 29T oA E Bl B A4S ML BHsRe
™, Kim and Hwang (2009)2 g *| & At 2 v ghal= o} AY
At Sgoll w2 A S vl a2 A 5El T sEA|RE o] &te]|
A= T FA A AL RS A RS SaT A A
o] whE EEI ALRHEREOZ AAYS Bkl o
2ol AR SFoll w2 AA| Aate]-8-S uketstr] of 2lg 3|
o] A5t Song (2011) HA] FAo7H tde= Al
AL, viRkAbR, TLE|aL AALE O AR S Edte] S5t
= o7 R & FHEsto] Aol o A5kl Grimm-
Greenblatt et al. (2015)2 724 & A O 2 Wl StAla 33 F
Alof7to} AALR S FA o 7H] AA S vl a2 A8

olof] & Aol A= B A= TAH S st} 2020
T v AbR AlHARG of) Zroldh A=A o A A o 7HEA
PAFE Z517H2] 100% HiALR S ARE-Sl= oI 7hE 22
& AAstlet. wheba AA) siAbE R 355k Aol
O FA| A48 Theto] 7Hs33iTt.

2 Aol M= AR E S50t FA FAo7tR R E A
A PR ARE o2 AR, iR E Sathe o7
o] QIw], A7 & 5 ARHA Q] Aihv8-S EAEI T =4,
AR 3 01729 ol AAIE BokeksiTh LY
AL AR A E AL Q= K e ARE AR HiRA LR A E
A A LAY AL A-goto] AEaS ALdLUS 492 &
ot A o] o= A= FFFE Aol iRt A H &
Askoieh x|t e 2 wigAte S ANSRRe =N HsE 4= Q)
= 82l So7HA, Ak Z1E| A vigAkR Tl A=
W e £41E 5oto] A S skeiTt.
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A A S AF S 15-18°C)2 $-85}7] wf2o] of
2 A9 Rk 2] Aol B2 o] o] glof WX AR $I3t
#9] o] 24glo] JILHNIFS, 2016). |2l #244) ol
o= 3 QFAIIA) AVARRFe] 514%E A8l olrh2021 4
71%: KOSIS, 2021). Al o] GFA g 29| 8 AAkA o0l
A2 mefsto] AlFA oS HEA|O 02 AR o] HE o
A7k 2020 AR o] Wbk AlEARel ol
o7bE2, MolQAIRE E5PIA] WRAIRT Bt of7hE
2 Agstedct. Teim A od Saot g 7R E Teste]
1] 2 FAJof /b TAFO 2 AR Bl H §2ALE AAJ5HS
ok 2AP|ZHE 20209 99N 1297H4) AE gl o
HAE 3] AT SR oFAlol7he] Aot e A3 L),
FEAAL), A1 2), T3 BAHEAL)0lH, FA T
2= 1,500 m2of|A] 13,300 m2o|t}.

MAFSISE KA}

oo

FE FAo]7k] Hit AL 6,287 mEE ZAFE QoW
4 1,500 m*ofl 4] 2t 13,300 m*= Uepstth. m*d Hat 44
G2 37.5uk 2, Ha A 10l A Hdf 60ute 7]
AR Aoz Yepslth. 21015 Y Ashe o7k 117 o7t &
97lolu, 271 017k FXHE 1S AR A= 2ARE ATk
oF 127) 7 Fdste] &t Al I R A EEL
61% ZAFE| ek 2]A] AEE0] 40%2] A= 270 AR =
m’tg Aol s5ute] ol A 60nfe] 2 HaA Akl Wl
= EeRL W2 AEES Bt a2 8-308)71/14 L
2 gt 22514 02 AT Fe AR md 219 ke
oln], &4 6.5 kgoll Al 2t 46.2 kg7hA] Aitshe= Ao 24
=3

A EAE flsto] YA FAlof7te] Ak & 117] -
ZAFFGIT 27| B8-S Jwa et al. (2020)2] HFA] Y m?
T Ht oF 610 U B Aol Hgalict B o7 A
bt 5 A8 ok 1149 Y 0 2 AbrH|-go] k4.0 ¢

Table 1. Status of olive flounder Paralichthys olivaceus production
for farms using EP

Item Average
Farm size (m?) 6,287
Input (fish/m?) 375
Survival (%) 61
Water turnover (day) 22

Production (kg/m?) 21.9
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T2 AA AAEE-9 352%F A5 oo T O] HA 3} AgAbegol whet a1-8-¢l o] Aolghd], &4 290l A

77 1.999(16.9%), A7]1= 1.4919(12.3%) 12]aL <l 2|t 147G 7HA] GARIFE 2188k A 02 ZALE T} oF%

18] 1.399(11.6%) <22 YEFGTHTable 2). H) ofokA| Wl AR 52 el Zolo @ mrek Wit 10,7739
Rz 017]—594 _/,K_u:};ao] /K}-o]fﬂ— PSR 334—5—].04 u]_g_ SR tﬂ ] _,__9_5]1— Aoz H@'Q%q

HAT A7F A8 AFESlo] v s EOPQ‘(Table 3) - HISIALE 22 515 XA}
Q0L RO A EH mPY B AR H]E-269,854U 0 &

2] 4 ¥]-8-2 20,4970l 4] 2|31 113,997¢ 4220 2 Lpelgt FEol7hs Bk AAhEE 123423 kg O 2 YRt on, e}
Aol ARSI A2 et S50 wigaiRs QL ARE] Bk S 152,605 ke, Rk AN 122 Ut
o WighAlR SAME, AR oL, AL, AT s WU EBEoVES ARASE 113 1.30] 7MY ‘55‘8 HAOR
02 714 2jo|7} Qirk. AR R HE oj7}So) ujgtalm elek UERHTH(Table 4). Al=E= %‘—L 29 A, A2 4
7F= 13220 kg) 715 F 4 35,0000 4] 2 12 62,0009717] A 7|7ko]| whet Zpo| 7k glo, 1 Hat oF 2.73] 355
chokel Ao AE| QL i Bt A7 22329908 = AR UETH

Ul olAnlE my Bt 24,8780 4@ E0] oFAlof7} x| 57t

Feo7hao migd e A% A2 S A=Y

Table 2. Average annual operating costs for farms using EP AN AFA Y JA] AR7HE EARA RS 2851
ltem Cost (won) % o} o729 Bt E6t7]= 1 kg2 RAFE| O] 2| A
Total cost 1,135,112,727 100.0 T 51(2017-2021'd) B+t =871 & 2-8-5H3AH
Feed cost 399,869,091 35.2 RIBIASAS MAIX| S ZIEF|
Seedstock cost 92,031,818 8.1 SIS AR 0] 2] B A EE A A = X3
Electricity cost 139,727,273 12.3 (ﬂ;; ZCM uﬂoswé:*}&a}::qo °Joﬂ7ﬂ 1 g L%h;]
iR 8 S SR
Food expenses 17,109,091 15 . A7 A}E_%‘ 3 7]%“]_ GCAA Hﬁﬁwﬂ— A8
o SR p4folztel thaf 1017he Zef 23919 B ol M AL
Office expenses 8,963,636 0.8 &t Zo)(20 k)T 5,420-12,390910] %] ZHEICHMOF, 2021). v
Tax and publish charge 20,709,091 1.8 ‘;/\]'E‘C‘ E2)7)Z0| ufe} vk vjakabe, TER wjgALR, 1
Selling expenses 10,322,727 0.9 23 LEE AR R FEE ) AbR 3 2020 ke)d 2H2H
Medicine cost 71,000,000 6.3 54209, 8,9009], 7123 12,390910] 215 EICHMOF, 2021),
Depreciation cost 191,761,818 16.9 B Ao A 2 AL B ZF o] 7ol A] SLuljE HiSHALE Tk

71E0R sto] Al (20 k) 27 54209, 89009,
83 1239099 AR FS WE A0S A Este] AHEHY

Table 3. A 1 ti t ? by facility si . _
able 3. Average annual operating costs per m? by facility size Tk Al AT}, o SRS RS A0 EHol S )

ftem My g™ Aleege SR AL B 41uneloln], DEA MRS A
Total cost 71,897 305,164 194,888 ?jf j’li ;é;‘; 6fﬁuu L/\P E]Qoqr/} SRS AR BT
Feed cost 20,497 113,997 69,854 Toew e o=
Seedstock cost 3500 57,600 19,492 24 gy
Electricity cost 500 46,667 22,329 20IM HA
Maintenance cost 0 20,000 7,552 2:0141S 715} 7] O3t HPHLO 2 T2 aH220] O] B (return on
Labor cost 8,945 66,240 24,878 sales, ROS)0| Qlth ROSE mjZaHo| jgt so0]e]e] v]ga
Food expenses 100 5,510 2,990 A ()7} 2k
Office expenses 0 4,800 1,551
Tax and publish charge 200 6,391 3,035 Table 4. Number of farms for FCR
Selling expenses 0 6,000 1,934 FCR* 05 0.8 11 13 15 16
Medicine cost 5,200 18,722 10,773

) Number of farms 1 1 3 3 2 1
Depreciation cost 30,500 30,500 30,500 *Feed conversion ratio=Feed fed/Wet weight gain.
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TR, &N
TC, & Hl&
Ay 24
B Ao A= gl 35 0171e] AAAS Hrsl] $
5to] &F A 7FA] W (net present value, NPV} U 74205
(internal rate of return, IRR)- /\}513} t}. NPV+= AR 717
Eo]- al—xgo]_‘— UWH—J Aol_L} H] Q E ‘_7\H H/d /\]7@1 oz o]—O]
&H= 7|0 2(Liu and Sumaila, 2007) 2] AI7H 7122
TLefahe R BeI8-S ol B ZHShLol w23} A
DA 2 AT M A AR 24 ATNA AT o
o8-S 2549 01 (Kim, 2012; Jwa et al., 2020; Kim et al.,
2021), 712144529 “ofaletehy] 24} 523 F LA o] 27
ato] 4.5%5 A-8-5to] EA8HTHMOEF, 2019). =35 109
717E59ko] WEHEES 7hAsho] BASIATE NPV 4241 4

(2)2} Zrh(Ngoc et al., 2016).

NCF v,
NPV=-INV+} " Ty (1+j)T .................. Q)

INV, 7] £2H]4-
T, AF4 713k

NCF, (=9 d5-7-du7=
v, TARS 271

L, ARl el

4
A1 o] Lot AHBIA BAIES ooz 24
e m RO EF2EE 005 et

%ol xmaz *Etﬂ PR AoR Xulau} IRR 421 4

Table 5. Sale price of olive flounder Paralichthys olivaceus per kg
in Jeju (unit, won)
Year 2017 2018 2019 2020 2021 Average
1kg 13,496 11,916 8,887 11,560 14,747 12,121

References, KMI (2021).

Table 6. Average governmental subsidies (11 farms)

Governmental Minimum Maximum  Average
subsidies (won/20 kg) (won) (won) (won)

5,420 10,850,840 113,820,000 41,356,078
8,900 17,817,800 186,900,000 67,909,427

12,390 24,804,780 230,000,000 91,794,534

(3)} ZtHEngle, 2010).

NCF \%

— t T it
O INVE O IRRY (17 ®

INV, 7] A&

T, A3717k

NCF, (A=9 da7d-daf7s
v, T*l Ho JE7HA

A /\}Qz e

RS 242 54 W] vistol uteh AR 249 At
A ZlHeleh 2 At 22
%ﬁh 7h, A AveE 1] a1 kAL
S| AABHATE vleiA 2 E &
gk 93] q Bk 9} gro] Wolxl
sl71A ol 2ol vy 0}31 ol(Maet al.,
FEOR SR A

A el &
2014) @A H2 Esp7H oM 1,000

@ A9 7Pgstol AANS Bk TEl3 GFAlolto]
A 2] APRA A THE AN S AV Sefshn gl
ol ool ) F2jo17ke] arael Al 20% 4 0 = stetat A

5 %52 /Hstol BANE WSk vhAEro R opy)
o17te] A R AR 9 F7HOIA 20% 20 % Sl A

58498 71gstel AR S B ot
g o

A O =
e Ig T'__A—|

o|7H59] A 71Tl whE et #91*3 4 A= Ta-
ble 794 Hi=ufe}l Zt. wigila 2 E
A= g 5201401 21.8%2 A H 9] U%, 2 A 2.3%01|1 4 |
1.47.3%2 Br7LE gtk ujahata R B2 vk A0 olu) uj
UL/\}E’A 79 B 429140] 23.9%, 1EA HH?:,U\}E 25.2%,
T3 EEE AR 26.4%E BAEo] AEFS W] oF
=8 EE} 2t 4.6% A5oH= Ao BAET.

Mg 24

l:Ll

FF 10397 da55] ek BA4
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Table 7. Results of profitability analysis

Governmental subsidies ~ Minimum  Maximum  Average

(won/20 kg) (%) (%) (%)
0 2.3 47.3 21.8
5,420 5.4 47.9 23.9
8,900 74 483 25.2
12,390 9.2 48.8 26.4
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Table 8. Results of NPV analysis by governmental subsidies

Hoj7te) A4 685

Governmental subsidies .
Minimum (won)

Maximum (won)

Average (won) Number of companies

(won/20 kg) with economic feasibility
0 -3,141,490,063 3,997,929,497 582,966,469 6
5,420 -2,989,927,643 4,898,555,080 910,205,460 7
8,900 -2,892,614,503 5,476,816,524 1,120,314,628 7
12,390 -2,795,021,727 5,817,854,677 1,309,310,744 7

NPV, Net present value.

Table 9. Results of IRR analysis by governmental subsidies

Governmental subsidies

Number of companies

(won/20 kg) Minimum (%) Maximum (%) Average (%) with economic feasibility
0 -9.6 48.0 8.9 6
5,420 -7.7 49.7 10.6 7
8,900 -6.8 50.8 1.7 7
12,390 -6.4 51.9 12.7 7

IRR, Internal rate of return.

= WA] o= 20| A iEO7HES] Bt NPV 5.89 4, 1
2L IRR2 8.9% 2 ZA = it #2017} 5 571 ©17H= NPV
9} IRRO| mfo|U A(-)2 SA o] AHAdo] §li= Aoz 4
%] ItH(Table 8, Table 9).

HjgkAt g E27| ol 2 HEFS W= 4L NPVE o
wh eahAse] 5 9.1019), 1 HiRiAle 112019, 1

Table 10. Results of sensitivity analysis by olive flounder Paralich-
thys olivaceus sale price
(unit, won, %)

Number of companies

Item NPV IRR with economic feasibility
-1,000 -393,642,789 3.1 4
-500 94,661,840 6.1 5
current 582,966,469 8.9 6
+500 1,071,271,098 115 7
+1,000 1,559,575,726  14.0 7

NPV, Net present value; IRR, Internal rate of return.

Table 11. Results of sensitivity analysis by production
(unit, won, %)

Number of companies

Item NPV IRR with economic feasibility
-20% -1,5655,951,162  -3.9 2

-10% -486,492,347 3.0

current 582,966,469 8.9

+10% 1,652,425,284 14.2

+20% 2,721,884,100 19.2
NPV, Net present value; IRR, Internal rate of return.

N N o A

3 2EE jeiAE 1319902 BAEQITH IRRE 10.6%,

11.7%, 18] 31 12.7%= Z¥Z} 24 =] I th(Table 8, Table 9).
AR S AR S 1) o7k AEaS a0 BN 7
Al go] ol A(-)oll A EH ()= Aeke A= F7hE S
1:]— 7:1;(1]/\40] 7H WA B E o7k mPek 9] Algko] 7hak A
, ool w2 itk uj Sl g=3Eo] Yol A o] WA

%7}% Aoz BAH,

T 24

A 0 G 2 sl Sl g g b
A A3, B F51014 10009 SeE 49 B NPV
S}IRR] 3,991 127 3.1%z BAEIich Wil 5712
o] 1,000 A5 4

49t NPVE} IRRO| 15.69)¢ 12]a1
14.0%% AE2e v Aorr} ¢ 28 ARAS FHsl=
20 & BAE| 9 THTable 10). BFALR T3 A] AJAL S0
SE HghE A A3, B A 20% ghaoh A
NPV} IRRO| -15.691 ¢ 12|31 -3.9%2 24 =] it} vt
Abeko] 20% 57Fe 749 Bat NPVEFIRRO] 27.291 ¢ ;La] 7
192%2 Ao 2A = AEFS e F9Eot o
£ AE PRk Ao R BAE T Table 11). HFHAF
= W7h o wiztE 24 A3 @A widAbE - D7l A
20% 7H43hd Wk NPVEFIRRo] 122919] 123 12.4%%
BA gk vk @77 20% Z7Fe 49 Bt NPVeFIRR
o] -591¢1 T18]3 5.1%E AAe] Yk AR BAH
(Table 12).

6
%
A

ot
i

FE
O::‘

o g

B Lo M= AlFEA o) 117] g2 sigiz 35 ol71E
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Table 12. Results of sensitivity analysis by EP sale price
(unit, won, %)

Number of companies

ltem NPV IRR with economic feasibility
-20% 1,215,776,754 124 7
-10% 899,371,611  10.7 7
current 582,966,469 8.9 6
+10% 266,561,326 7.0 5
+20% -498,438,161 5.1 5

EP, Extruded pellet; NPV, Net present value; IRR, Internal rate of

AL, HigRALE A Eol| o
L [ B5S W] o= 2
PVE 5.891¢ 121 IRRS 8.9%=
A= QI v 2B B S AAIS At apgt
AFRE AHEE A9 ek NPV IRRO] 2124 9.1994, 10.6%
olw 11FA WiFARE ARSE A9 112994, 11.7% L2]aL
ZEE iR S ARSS A9 13,199, 12.7%E B4 %9
=g
AEF2 WA o= 2715 7|20 2 st Es714, AAkEF
)31 B FhAbR Thotol| ti et gt e FAS AlAl At &5t
7} 0] 1,000 A3 NPV7E 15,6090 2 BA Rl o
o, FHo|7H5 9] Ao 20%714] Z7FgHE NPV7E 19.2
olgo® FA et wigtAbE @717 20%714] sheketetE
NPV7} 124990 & BA = Qict. o] & Fatal B W, &5171H4
Al YAt Sotol| 2 AAGL A BT aTte o w2
Aoz g7tE Sl

Jwaetal. (2020)] 4= B+t =2/ 0] 23.1%, NPV+= 2F 18.0
o] 12|31 IRR 16.0%= HA =] Qlc}. o] = 2 A1) £
oj7kEo] Mgt R AEFS W FSET H 52 o)tk
Jwa et al. (2020)2] AJF=2] S P A AH]-8-2 195,8809 0.2
2 A9 iRALR S o7 P A8 AHE]-8(194,888Y)
|3 A7 EEE QAT

AR S-S ol Bk ARl kA HDE ¢
O 7 A AstE Faskslr| 91gh k) 7 gu]E- Aol
I asirt. ggAstdol s wiRtAbE S Al EiEARR
ARGl gt AP RE 5o 2 ALR gl o3t o Fo] &
5, AR 12| al Aro] WSk 7 A 4 Qe
U, #igAbe A 3 3145 15°C ofstollAl= 1Y 13],25°C
ol 9= 230l 13] AR E FH8HES HASkaL itk
(NIFS, 2020). 3HA|FF 1 A-29] ol 7k 1Y Bt 2.73]
Saokal glo] ofA| 27] W 2 Fof whet A4 Al FEEE
5k Aol Fashy, 53] okAlol7hd e Q b= uig
ARl tigt ] 4] 50] DA Aot whehA] Aba S Aok
ShHA o] 7ol AHS oistal AFRE THEOo R 3 ¢

ru
oM,
=2
ox
filo
Ao *
1N
_O|L
2
z &
=)
>
1T
e

i

> o

ot

s

r

i)

oF T U A Brhd A= RS HUE 7 Aotk

AT o7 el Sera2 83097/ 1 4 0. =2 et 22
sHoR yehget AlFAY Saeao] 15-42.63813/142
2 ot oF 263]491 ZA(NIFS, 2019)7 B wshd stz s

RF§3E 739-2] hengio] of -15% W AL oF %= 9ck

g Al AT} kA 3 52 L sto] BHgol| w1 x| = Pk
of thgt A7 At Ao & Helrt

HiRkALE ARS- B 3HE QoA = AR witALE A Eae
A ot 2 gt E S Zart ok A uigAkE A1
TAF YAIRE S37HA] 100% HHEFAFERE ARS-SE o 7ho]
o e Algstal Y=, HAtEe vigAitaE &85t

A8k o) 7hof| thaljA| = v gkALE ARERFll thEt 2l S

|5oto] HiEAbE AME-S A &H o= el U 2 avt
A A gt o] A9 A 2] Y FAE Foto] o] 7}
3ojdoltt. o= f=HA o] AL ARSEFO] W2 F4lo7}e]
3% HA o] A2 gAYy H]gf| AbRH|-§2 wo] A L
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