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Abstract

Due to red tide and abnormal currents that take place every year, the damage of inland fish farms that
takes sea water is increasing frequently. Also, the households of inland fish farm due to the increase in the
cost of fuel and electricity are struggling many hardships economically. In relation to underground seawater
for it's farm analyzed economic effect based on the actual conditions for 1,700 inland fish farms, from this I
have deduced policy implications for direction this project to be pursued from now on.

The saving rate of costs of the fuel and electricity through the development of an underground seawater
were approximately analyzed to decline about 3.4~ 9.7%, if utilizing only about 5% of the undeveloped
farms, it was estimated effect of about 61 billion won, if 10%, it was estimated effect of about 122 billion
won. Consideration in selecting the developer of underground seawater will be selected an character of farm

method. It is expected this study will be helpful for business analysis related government in the fisheries.
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Table 1. Management of Inland Fish Farm
(unit : places, %)

Classification Content Remark

Survey: 2,148
Operation Operation: 1,683(78.4%) —
Non-Operation: 465(21.6%)

Inland Farm : 632(37.6 %)

F t
arm type Inland Seeding: 1,051 (62.4%)
Oxygen Supply: 1,488
Liquefied Oxygen Supply: 941
Facilities Water Filtration: 1,051 Data on 1,638

Save Water: 683 Normal Operating
Underground Seawater Availability: 67

Pond Culture System: 481 (28.9%)
Race Culture System: 509 (30.5%)
Water Recirculation System: 604(36.2%)

Water Circulation
System

Source : Korea Rural Community Corporation. “Analysis on the Development and Usage of Underground Seawater for Inland
Fish Farm,” 2011, 335 —340.

Note 1 : Numbers of Water Cycles from the Seawater Requirements is the Average Value per One Day.

Note 2 : Seawater Requirements in Estimated Seawater Requirements: Water Tank Volume X Height X Tanks=Seawater
Requirements.

Note 3 : Raceway Culture System in Cold or Warm Facilities does not Need Separate Facilities for Cold, Warm and Added
Heating Facilities.
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Table 2. Analysis on the Development and Usage of Underground Seawater for Inland Fish Farm

Classification Number

Total Numbers(A) 1,667

Sucess(B) 32

Development Failure(C) 158

Development Status

Total(D) 190

Undeveloped(E) 1,477

Use(F) 67

Status of Use

Unused(G) 1,600
Development Rate(H)(H=D/A) 11.4%
Success Rate(I)(I=B/D) 16.8%

Use Rate(J)(J=F/A) 4.0%

Table 3. Development Status by the Scale of Underground Seawater for Inland Fish Farm
(unit : m*, number, %)

Volume(m) Development(Number) Success Development | Undeveloped Total
Success(A) | Failure(B) Total(c) (D)(%) (E)(%) (F) Q)
Less than 250 4 13 17 24 6 278 295
250~500 2 18 20 10 6 298 318
500~750 8 15 23 35 10 216 239
750~1,000 5 16 21 24 12 153 174
1,000~2,000 7 44 51 14 19 216 267
2,000~3,000 0 17 17 — 13 113 130
3,000~4,000 0 14 14 - 18 64 78
4,000~5,000 2 4 6 33 13 39 45
5,000~6,000 0 5 5 — 13 34 39
6,000~7,000 1 1 2 50 13 14 16
7,000~8,000 0 2 2 — 13 14 16
8,000~9,000 0 3 3 — 33 6 9
9,000~10,000 2 0 2 100 25 6 8
10,000 o] A4} 1 6 7 14 21 26 33
Total 32 158 190 17 11 1,477 1,667

Note 1 : D=A-+C,Note2: E=G + C.
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Table 4. Underground Seawater Utilization by the Sea Area for Inland Fish Farm

(unit : number, % )

Using Underground Seawater Unused Underground Seawater Total
Classification
Number Rate(%) Number Rate(%) Number Rate(%)
Northeast 1 1.5 42 2.6 43 2.6
Bast g utheast 0 0.0 95 5.9 95 5.7
Coast
Sum 1 1.5 137 8.6 138 8.3
Northwest 5 7.5 50 3.1 55 33
West g uthwest 8 11.9 79 49 87 52
Coast
Sum 13 194 129 8.1 142 8.5
Southeast 3 4.5 350 21.9 353 21.2
South
Southwest 50 74.6 984 61.5 1,034 62.0
Coast
Sum 53 79.1 1,334 83.4 1,387 83.2
Total 67 100.0 1,600 100.0 1,667 100.0

Table 5. Development of Underground Seawater for the Farm by the Sea Area

(unit : number, % )

Classification Responses Rate(%)
Reduction in Production Costs 1,426 68.0
Increase in Production Costs 258 12.3
Reduction of Disease Damage 287 13.7
Other Effects 127 6.0
Total 2,098 100
Source : Korea Rural Community Cooperation, Inside Data, (2011).
II. X|otalls 7St 20|12 Aoz ket A shafa e 7t a <l
N Avnw, AEEA A3 AR SHA
SR INEEIN (L6677 2, 4-35)2] 68%7} A AHs
I 71L& = AolalT otrslol o © o0
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Table 6. Awareness of Farmers Due to Underground
Seawater Development

Classification Responses | Rate(%)
Reduction in Production Costs 1,426 68.0
Increase in Production Costs 258 12.3
Reduction of Disease Damage 287 13.7
Other Effects 127 6.0
Total 2,098 100

Note : Answers Were Calculated the Total 2,098 Cases
Including Multiple Response of 1,667.
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Table 7. Effect of Underground Seawater Development
for Inland Fish Farm

Classification Contents

- Mortality Rate Reduction(High
Temperature, Etc.)

- Improvement of Fish Weigh Increase
and Growth Rate

- Quality Improvement of Farm Products

Increase in
Income

Reduction of
Costs

Savings in Fuel and Electricity Costs,
Reduction of Drug Use

Consumer Surplus | Safe Consumption of Farm Products
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Fig. 1. Cost-Cutting Effect of Inland Fish Farm.

Estimation of Underground Seawater

Business Analysis of the Farm

$

Business Analysis of Comparison

Development

Inducement of Percentage
of Total Income Differences

Increased Income Effect

Comparative
Analysis

Group(Similar Size Etc.) Fish Farm

Differences Between Power,
Fuel Cost and the Total Cost

Cost Reduction

$

Estimation of Undeveloped Inland Fish Farm and Scenario Analysis

Fig. 2. Flow Chart of Effect Estimation.
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Table 8. Estimation of Increased Income Effect of Inland Fish Farm due to Development and Use of Underground Seawater

(unit : m®, thousand won)

Classification Less than250| 250~500 | 500~750 | 750~1,000 |1,000~2,000
Total Income 114,500 156,625 203,214 268,800 348,182
Income 37,800 69,125 98,214 111,800 169,091
sum The Average Volume 142 391 606 866 1,373
Number 10 8 14 10 11
Total Income 135,000 136,667 212,000 304,667 312,000
Underground |~ Inland Income 35,000 76,000 | 100,000 | 114667 | 138,000
Seawater Fish
Development Farm The Average Volume 144 441 607 870 1,348
Number 2 3 5 6 5
Total Income 109,375 168,600 198,333 215,000 378,333
Inland Income 38,500 65,000 97,222 107,500 195,000
Seeding The Average Volume 142 361 605 859 1,394
Number 8 5 9 4 6
Total Income 89,095 153,812 192,827 237,183 286,517
Income 31,801 55,682 53,588 72,472 88,568
Sum The Average Volume 151 367 611 858 1,395
Number 285 310 225 164 256
Total Income 102,639 142,587 183,839 222,534 279,064
Undeveloped h;liﬁd Income 28,917 52,441 31,821 59,259 81,355
Farm The Average Volume 144 361 639 855 1,427
Number 36 72 56 58 110
Total Income 87,137 157,208 195,805 245,198 292,132
Inland Income 32,219 56,663 60,801 79,702 94,004
Seeding The Average Volume 152 369 602 859 1,371
Number 249 238 169 106 146
The Average Growth Rate of the Production Amount 28.5 1.8 5.4 13.3 21.5

Note : Ground Water Development : With the Project, Undeveloped : Without the Project

7) AR A 2 0.01 529
A Q7 — 249 (Pearson AT A4 0.41)).
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S 7tENE 1T SIS FH 5,
250m* o] slof| A] 28.5%9] 429157+ A1} e
wrom, I 8o &= 1,000~2,000mof A
21.5%91 Ao @ BAEQul. A 2oz oF 1.8
~285% A= Qo] T Ao R BEAES]

TH(Table 8).

29 2 Aol st 250~500m'of| A —9.74% 2 7}
2 ko ¥ @ 7kA Gauvf BHAEQon, 1 ohe
0 2L 500~750m o Al —6.0%<] A o Z mob
= ok

AA Ao &2 A, A 9 §7u]e] &
ZH) &8 F3.4~9.74% A e FA4d Aoz B
A gl o] 2] 5Fa2s A e S AFoFAlRFo] A o o
2 £90] ¥l A 0 2 ey tH(Table 9)

Table 9. Measuring of the Reducing Cost Effect According to the Development and Use of Underground Water

(unit : m*, million won)

Classification Less than250| 250~500 | 500~750 | 750~1,000 |1,000~2,000
Total Cost 71 88 105 157 179
Sum Percentage Ratio of the Fuel 38 34 37 41 37
The Average Volume 142 391 606 866 1,373
Number 10 8 14 10 11
Total Cost 100 61 112 190 174
Underground | Inland Percentage Ratio of the Fuel 34 32 36 44 35
Seawater Fish
Development | Farm The Average Volume 144 441 607 870 1,348
Number 2 3 5 6 5
Total Cost 71 104 101 108 183
Inland | Percentage Ratio of the Fuel 40 35 38 38 40
Seeding The Average Volume 142 361 605 859 1,394
Number 8 5 9 4 6
Total Cost 57 98 139 165 198
Percentage Ratio of the Fuel 44 44 43 45 41
Sum The Average Volume 151 367 611 858 1,395
Number 285 310 225 164 256
Total Cost 74 90 152 163 198
Inland "pe entage Ratio of the Fuel 40 ) ) 44 42
Undeveloped Fish
Farm The Average Volume 144 361 639 855 1,427
Number 36 72 56 58 110
Total Cost 55 101 135 165 198
Inland | Percentage Ratio of the Fuel 44 44 44 45 40
Seeding The Average Volume 152 369 602 859 1,371
Number 249 238 169 106 146
Percentage Change in Production Costs —5.14 —9.74 —6.00 —3.43 —3.80

Note : Ground Water Development : With the Project, Undeveloped : Without the Project
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AZAN I Y 5), sodE AHY Als2(s  TARe FAGAA ALEHe 54 FA4
o}E& ol Felst Ag) A Astefer Als AT o)A FEo] £ AL E A 2T
ZA st E) 5o HAZA skl 2010~ ks A A sk A g-oll Wit 7] 9]
2018 7HA] /S A EE Astella AT A 84 Sdo] mEdH ks Mol Alstsa
= FAsL ek & AP BH2 - =4 Ao W R HaE F 3 A A A
Al QoA FAYGErE At HAF R Al Sl E ARE S A AT v HAE
2AME T M7 AA S AT - ol gt AFHOR FAsH A st Y B 2ok
= AlA 8kl of 71222 & AlFstAtt= AolA oS 7}
A=A A, AP L6770 A Foll A # A e sekEn
stafj =S ARESAL e AL 27 a2 Y SAEANGE At ALY 2N Fe
B AL, S S FHATTE Y F80%7F Al Al - EAATE 2 SERAE gAY R 8%
stefj S dote A2 ARSI whet Ay, A A, olu] =AM A2t
A FFEARE Astslla e vl - Zast FHAR BAY - BB AR s W
o, el g a3 B4 SN A A W] FEStA] AAYGAF AR S AAedE

Table 10. Estimation of the Effect Amount by Scenario

(unit : million won)

Classification Content Estimation Amount
Effect of Increased Production 36,343
1 0,
Scenario 1 Approximately 5% of Effect of the Cost Reduction 24,700
Undeveloped Farm
Total 61,043
Effect of Increased Production 72,685
3 0,
Scenario 2 Approximately 10% of Effect of the Cost Reduction 49,400
Undeveloped Farm
Total 122,085

8) 201210 Ak g| Ale) AL A}, 166770 4715

E
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