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The Research on the Cost Analysis of the Abalone Aquacultural
Management in Korea
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Fisheries Outlook Center, Korea Maritime Institute, 526 Haeyangro 301beongil,
Yeongdo-gu, Busan, 49111, Korea

Abstract

The abalone aquaculture has been very rapidly developed in Korea. Annual production quantity was less
200 tons before 2000th, it have been increased to over 9,000 tons in 2014. Also Abalone export amounts
have been over 20 million dollars. The reason of rapid growth of Abalone aquaculture in Korea is due to
high level profit ratio. Then now many fishing officers and other aquaculture fishers want to participate with
abalone aquaculture newly.

However Recent Abalone aquaculture in Korea is faced some problems. Aspects of production
environmental status of fishing grounds are more aggravate, and then abalone aquaculture is exposed to various
disease, and death rate of young abalone is higher. And aspect of management, the aquaculture cost is more
increase. The demand of abalone also is depressing recently, this cause to come down the production price.

In this viewpoint, Management analysis of abalone aquaculture in Korea is helpful for decision making of
general aquaculture fisher want to participate newly. The analysis is practiced two aspects. One is index
analysis, and the other is Break-even-point(BEP) analysis. The result of index analysis, average net profit
rate has shown 28.0%, however the Regional difference has excessive. That is, Wando(major) has shown
39.4%, and Haenam province has shown 14.2%. On the other hand, the more scale has shown higher profit
rate by aquaculture scale. And the result of BEP analysis, average has shown 93 cage number per abalone
aquaculture household, and Wando(major) has shown 56 cage number, Haenam province has shown 131

cage number. The lower production abalone price of recent means higher BEP level.

Keywords : Abalone, Aquaculture, Come down the production price, Index analysis, Break even point

analysis
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Fig. 1. The change of abalone yield and export in Korea.

Source : Fisheries Outlook Center, KMI.
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Table 1. The change of regional abalone yields in Korea
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Section 2009 2010 2011 2012 2013 2014
‘ Total 7,580 8.578 9,224 8,819 9,282 9.409
it‘zgs Wando 5,964 6,921 7,392 7318 7.204 7.078
Others 1,616 1,657 1,832 1,501 2,078 2331
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Others 213 19.3 19.9 17.0 24 24.8

Source : Fisheries Outlook Center, KMI.
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Fig. 2. The change of abalone price in Korea.
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Table 2. The Regional area, cage and households numbers of the Abalone Aquaculture in Korea
. License area" Cage number” Estimated Cage per Cage per area
Region (ha) (number) aquacultural household (number/ha)
households?
Chungnam 38.0 3,150 20 157.5 82.9
Junnam 4,902.5 760,546 4,375 173.8 155.1
Kyungnam 14.6 838 5 167.6 57.4
Total 4,955.1 764,534 4,400 173.8 1543
Source : 1) Fisheries Outlook Center, KMI. 2) The Committee of Abalone Industry.
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Table 3. Sample Size by Aquacultural Region and Scale
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Region Household Average cage Scale Household Average cage
number number number number
Wando(major) 38 369 300 cage under 34 197
Wando(other) 5 253 300~499 cage 27 375
Haenam 16 373 500 cage over 18 603
Jindo 11 315
Shinan 9 329
Total 79 351 Total 79 351
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Fig. 3. The conceptional diagram of Break-even point.
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Section Intercept Coefficient R’
Average 93,741,873 0.4745 0.5765
‘Wando(major) 55,762,949 0.4875 0.7345
Wando(other) 90,158,445 0.3893 0.7850
Region Haenam 80,707,033 0.6812 0.7084
Jindo 106,543,064 0.5466 0.5734
Shinan 124,222,052 0.3479 0.5963
300 cage under 92,804,821 0.4161 0.4762
Scale 300~500 cage 267,941,750 0.4476 0.4034
500 cage over 392,599,421 0.6079 0.4985
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Table 5. The Cost per Abalone Aquaculture Household by Region in Korea

(unit : cage, thousand won, %)

Section Average XZ?::) \(Z;r:;()) Haenam Jindo Shinan
Cage number 351 253 373 315 329
Revenue 371,674 391,562 268,413 395,279 334,216 348,886
Feed 59,769 41,681 53,883 96,651 80,763 48,187
Feed 76,710 81,510 58,449 81,410 63,815 73,993
Cage 14,024 14,775 10,128 14,915 12,611 13,1644
Boat 6,414 7,724 4,097 5,025 4,854
Depreciation Nets 8,570 6,189 9,115 7,707 8,045
Shelter 8,181 5,908 8,700 7,356 7,679
Sub total 37,189 40,411 29,949 36,828 32,699 33,743
Cost Self 44,172 41,674 33,900 54,502 46,036 39,781
Labor Employ 13,967 4,080 31,725 13,091 25,600
Sub total 58,139 46,963 37,980 86,229 59,127 65,381
Oil 15,304 11,691 9,198 24,259 24,282 7,060
General Other 23,703 24,403 6,000 27,750 28,550 17,588
Sub total 38,293 36,094 14,398 48,859 52,832 24,304
Total 241,482 215,277 170,899 322,261 264,244 219,910
Net profit 130,192 176,285 97,515 73,018 69,972 128,975
Net profit ratio 28.0 333 14.2 16.2 16.4
Income ratio 42.7 47.6 29.8 33.4 38.5
Income 174,363 217,959 131,415 127,520 116,008 168,757
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Table 6. The Cost ratio of per Abalone Aquaculture Household by Region in Korea

(unit : %)
Section Average War.1do Wando Haenam Jindo Shinan
(major) (other)
Feed 24.8 19.4 315 30.0 30.6 21.9
Seed 31.8 37.9 342 253 24.1 33.6
Cage 5.8 6.9 5.9 4.6 4.8 6.0
Boat 2.7 3.7 4.5 1.3 1.9 22
Depreciation Nets 3.5 4.2 3.6 2.8 2.9 3.7
Shelter 34 4.0 3.5 2.7 2.8 3.5
Sub total 154 18.8 17.5 114 124 153
Self 18.3 19.4 19.8 16.9 17.4 18.1
Labor Employ 5.8 2.5 24 9.8 5.0 11.6
Sub total 24.1 21.8 222 26.8 224 29.7
0Oil 6.3 5.4 5.4 7.5 9.2 32
General Other 9.8 11.3 3.5 8.6 10.8 8.0
Sub total 15.9 16.8 8.4 15.2 20.0 11.1
Aquacultural cost 100.0 100.0 100.0 100.0 100.0 100.0
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Fig. 4. The Comparative Regional Cost ratio of Abalone Aquaculture per Household in Korea(%).
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Table 7. The Cost of Abalone Aquaculture per Cage by Region in Korea

(unit : cage, won, %)

Section Average XIJ;?:S \()Z:;;()) Haenam Jindo Shinan
Revenue 1,058,899 1,061,143 1,060,922 1,059,729 1,061,002 1,060,442
Feed 170,283 112,956 212,975 259,117 256,392 146,464
Feed 218,547 220,894 231,022 218,257 202,586 224,902
Cage 39,955 40,040 40,032 39,987 40,035 40,014
Boat 18,273 21,649 30,528 10,985 15,951 14,755
Depreciation Nets 24,417 24,469 24,464 24,436 24,466 24,453
Shelter 23,307 23,357 23,352 23,326 23,354 23,341
Cost Sub total 105,953 109,514 118,375 98,733 103,805 102,562
Self 125,846 112,938 133,992 146,118 146,147 120,916
Labor Employ 39,792 14,335 16,126 85,054 41,558 77,812
Sub total 165,638 127,272 150,119 231,171 187,706 198,727
Oil 43,602 31,683 36,356 65,038 77,086 21,459
General Other 67,530 66,132 23,715 74,397 90,635 53,457
Sub total 109,098 97,815 56,909 130,989 167,721 73,873
Total 687,983 583,407 675,489 863,971 838,870 668,420
Net profit 370,916 477,736 385,434 195,758 222,132 392,023
Net profit ratio 28.0 333 14.2 16.2 16.4
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Table 8. The Cost per Abalone Aquaculture Household by Scale in Korea
(unit : cage, thousand won, %)

Section Average 300 cage under | 300~499 cage | 500 cage over
Cage number 351 197 375 603
Revenue 371,674 209,242 397,610 639,584
Feed 59,769 40,375 64,791 88,869
Seed 76,710 41,904 81,953 134,590
Cage 14,024 7,895 15,003 24,133
Boat 6,414 5,953 6,257 7,520
Depreciation Nets 8,570 4,825 9,168 14,748
Shelter 8,181 4,606 8,752 14,078
Sub total 37,189 23,279 39,180 60,479
Cost Self 44,179 36,173 46,593 55,650
Labor Employ 13,967 7,567 17,804 20,300
Sub total 58,139 43,740 64,397 75,950
Oil 15,304 9,564 18,389 21,520
General Other 23,703 22,188 24,716 25,215
Sub total 38,293 30,574 42,596 46,420
Total 241,482 161,418 262,907 360,577
Net profit 130,192 47,824 134,703 279,007
Net profit ratio 28.0 17.2 322 423
Income ratio 42.7 37.1 44.2 51.0
Income 174,363 83,997 181,296 334,6575

Table 9. The Cost ratio per Abalone Aquaculture Household by Scale in Korea

Section Average 300 cage under 300~499 cage 500 cage over
Feed 24.8 25.0 24.6 24.6
Seed 31.8 26.0 31.2 373
Cage 5.8 49 5.7 6.7
Boat 2.7 3.7 2.4 2.1
Depreciation Nets 3.5 3.0 3.5 4.1
Shelter 3.4 2.9 33 3.9
Sub total 154 14.4 14.9 16.8
Self 18.3 224 17.7 154
Labor Employ 5.8 4.7 6.8 5.6
Sub total 24.1 27.1 24.5 21.1
Oil 6.3 5.9 7.0 6.0
General Other 9.8 13.7 9.4 7.0
Sub total 15.9 18.9 16.2 12.9
Aquacultural cost 100.0 100.0 100.0 100.0

2582 A= Bol 2.7% =], AAI300 o2 51.0%, 1 FIFE 44.2% % UERGT ©]
Uk 37.1%2 7h WA e L, 5007 & S e & ) 3007 | Rke) Bl A 22 g n
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Fig. 5. The Cost ratio per Abalone Aquaculture Household by Scale in Korea.
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Table 10. The Cost of Abalone Aquaculture per Cage by Scale in Korea

(unit : cage, won, %)

Section Average 300 cage under | 300~499 cage | 500 cage over
Revenue 1,058,899 1,062,142 1,060,294 1,060,670
Feed 170,283 204,951 172,777 147,378
Seed 218,547 212,708 218,542 223,201
Cage 39,955 40,078 40,008 40,022
Boat 18,273 30,219 16,684 12,471
Depreciation Nets 24,417 24,492 24,449 24,458
Shelter 23,307 23,379 23,338 23,346
Sub total 105,953 118,167 104,479 100,297
Cost Self 125,846 183,617 124,247 92,289
Labor Employ 39,792 38,411 47,479 33,665
Sub total 165,638 222,029 171,726 125,954
Oil 43,602 48,547 49,038 35,688
General Other 67,530 112,628 65,909 41,817
Sub total 109,098 155,198 113,591 76,982
Total 687,983 819,379 701,085 597,972
Net profit 370,916 242,763 359,209 462,698
Net profit ratio 28.0 17.2 32.2 423
= 709F 179, 5007F o] 2 SORk 7Y o= & of| A

Apo] g o1 9ct. AGAHE AT 5 Ak RO spepe,

web elole AH FEAFRRAAE
Ao et & o) o]0l go) Aew T T o)
3002k Wl uke] 49 17.2%0 e W3 5003k ol 4 1) xjeld BA A}
£ 423%2 UEhUbe, O B2 320%E Bo|  £oEr)d BAe nAue WEu o ug
L Re ghol A & uhe} ek olof mls) AL F Eo] vl Fastrh ulg TR WS ool
29 49 A7} QAu] Hlgo] ot o] PYAEE AW E ule} o] ojg] 7HX 7k o), B ol

Table 11. The Separation of fix and variable cost for BEP analysis by Region
(unit : head, thousand won, won)

Section Average Wal'.ldO Wando Haenam Jindo Shinan
(major) (other)
Wuantities 144,626 152,364 104,445 153,811 130,050 135,758
Per Revenue 371,674 391,562 268,413 395,279 334,216 348,886
House- Fixed cost 93,742 55,763 90,158 80,727 106,543 124,222
hold Variable cost | 176,359 190,896 72,057 269,247 182,693 121,386
Net profit 101,573 144,903 106,198 45,305 44,980 103,278
Price 2,570 2,570 2,570 2,570 2,570 2,570
Per Fixed cost 648 366 863 525 819 915
Abalone -
head Variable cost 1,219 1,253 690 1,751 1,405 894
Net profit 702 951 1,017 295 346 761
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Table 12. The result on the BEP analysis of Abalone aquaculture by Region in Korea

Section Average Xf;?:r(; X?l?edr()) Haenam Jindo Shinan
Quantity of BEP(head) 69,414 42,341 47,956 98,520 91,444 74,128
Cage number of BEP 93 56 64 131 122 99
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Table 13. The Separation of fix and variable cost for BEP analysis by Scale

(unit : head, thousand won, won)

Section Average 300 cage under 300~499 cage 500 cage over

Quantities 144,626 81,420 154,718 248,875

Revenue 371,674 209,242 397,610 639,584

Per Household Fixed cost 93,742 92,805 167,942 192,599

Variable cost 176,359 87,067 124,976 213,710

Net profit 101,573 29,370 104,692 233,276

Price 2,570 2,570 2,570 2,570

Per Abalone head Fixed cost 648 1,140 1,085 774

Variable cost 1,219 1,069 808 859

Net profit 702 361 677 937

Table 14. The result on the BEP analysis of Abalone aquaculture by Scale in Korea

Section Average 300 cage under 300~499 cage 500 cage over

Quantity of BEP(head) 69,414 61,847 95,306 112,552

Cage number of BEP 93 82 127 150
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Fig. 6. The Change of Abalone Sale Size in Korea.
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Table 15. The Change of Recruit and Alive rate on the Abalone aquaculture in Korea

Year Recruit(A)" Sale quantities(B)? Alive rate
(thousand head) (thousand head) (B/A % 100)(%)
2006 birth 240,000 240,000 46.3
2007 birth 310,000 310,000 44.7
2008 birth 346,000 346,000 47.6
2009 birth 397,000 397,000 49.6
2010 birth 488,000 488,000 42.2
2011 birth 562,000 562,000 41.4
2012 birth 504,000 504,000 41.7
D @abd QA Ee A 90U e Fa el SUTkA) QAT
2) 74 EstEgS At YA TS A e Est@lnte] o] 4av]), Gl dE~dd e S8k (11~201t] 27)), e

Fst(lone] vjea )R FReke] &
Source : Fisheries Outlook Center, KMI.

Fohutel £8 2%

Table 16. The Annual change of Abalone Production price by Size

(unit : won/kg, %)

Year 10 head/kg 12 head/kg 15 head/kg
2012 52,833 40,333 34,667
2013 46,833 36,833 33,667
2014 52833 39,833 36167
2015 44,000 37,000 34,000
Decline rate —16.7 —83 -1.9
Source : Fisheries Outlook Center, KMI.
ot Ao Yrtoz oo AetE 2l A ojef T2 7HA skt AE AP &Y &
mol gy Wojmel Yelo] ek AAE  s)gol 2 YIS v XA ek M2 7HAL 7]
A A AR BE, 20008 Syl ds  FOR 207 HL ARo] 2HA AL o
~50%9] JERS BYo AT o2 A TolAY EojRs YL 2 Hfol 2 Kol I
L 40%t] 2 o}z 11 glthTable 15). t}. = Table 170+ 2| 7}2 (20159 49)S 7]
ob&e 7R W= 27 AR R SR ARE EEHE FET AL, o
Sol WAstAe Y Habk av7E goido] uhet o st s M=o Eo) Y] b A
obg mThe Thoksl AlE O] F FRZ A4S Solud Bk & 2AF gA 9] ol iy| Huct
£ o] ol feka & 4 girk ojeh e £ 8 swe] A 3000] 7k, =] B9 1209] Zho|
ol Wshis A 7hA wWeke ehtm i, o SojubAl fk ol AolH dE g4l o] 4
BFEe HRo AHOoR Y AFS . GAHs oS Aol stk 22 ojulstA ®
ol Q= b, gE HE 7hA P EL o ojol 2-E Aol o] Yl oj A o] uh2 YA
27 B3 Utk = Table 162 A= A 27 o] HolE QAo B wo|7} B wofo]i}
W AFA b Mg ol S eI T, B chAuke] AT W A 7L ok E SAE
AT AN o] F 39 T AAHA MBS 7FFE A G Ae] Aok WY B,
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Table 17. Estimated Regional BEP level under Changed Abalone Production Price
Table 18. Estimated BEP level by Scale under Changed Abalone Production Price
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