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Table 1. The distribution of sampled milkfish farms by areas and types.

Unit : Number
Deep water Baitfish™
Shallo
Area\Type MZ te:v ono- Poly- Shallow  Deep Total
culture  culture water  waler
Chiayi Hsien 5 7 12
Tainan Hsien 5 25 " 10 5 56
Tainan City 12 3 10 25
Kaohsiung Hsien 10 4 14
Pingtung Hsien 3 1 4
Total 5 55 26 20 5 111

*The cultured milkfish is used as baitfish for deep-sea fisheries.
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Fig. 1. Changes in price, production, culture area, and productivity of milkfish culture
industry in Taiwan, 1975-1997.
Source : Taiwan Fisheries Bureau; Fisheries yearbook, Taiwan area, 1975-1997.

Table 2. Regression equations and annual mean growth rates of culture area, production,
price, and productivity of milkfish culture industry.

Annual mean
growth rate™”
1975-1997 1988-1997

Regression equation

1975-1997
Culture area A=-3.41t +169.42 -2.53% 2.14%
* *
(hundred HA) ) (-6.21) (22'49)*
r’=0.647 F=38.55
Production in Q=1.68t + 18.59 2.75% 4.54%
quantity (3.77)* (3.05)*
(thousand MT) r’=0.403 F=14.18"
Production in V=0.08t* -1.53t + 25.69 1.33% 2.44%
value (100 (2.66)* (-2.13)* (6.88)"
million NT$) r*=0.346 F=2.73"
Price (NT$/Kg) P=-1.71t + 81.57 -1.38% -2.01%
(-4.24)* (14.78)*
r*=0.461 F=17.95"
Productivity P =0.22t + 0.64 5.42% 2.35%

(MT/HA)

(5.89)* (1.24)
r’=0.623 F=34.76"

*Significance at 5% level and () was the t value

log D, —log Dy

**Annual mean growth rate= 10 n -1
D, : the date of n year, D, : the date of initial year



14 TR BB B2

(Z) BVH B TE IR AR ST
EBRUAHARMEEB T2 BPHE 55
FRESZEZET REREORE E8 B -

TR R EEE T HET TRBERE S
(Table 3) > HrhEM K FHEKE L1THER -

Table 3. Unsteady tests on culture area, production, price, and productivity of the milkfish

farming industry.

Michaely index (F)

Von-Neumann ratio (R)

Items
1975-1997 1988-1997 1975-1997 1988-1997
Culture area 8.6802 12.0696 0.2317 0.3340
Production in quantity 38.6203 68.4625 1.3814 1.7544
Production in value 29.2713 45.2005 1.3947 1.4820
Price 16.8407 23.8635 0.6722 0.8762
Productivity 38.5391 62.0183 0.8592 1.1784
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Table 4. The distribution of ownership of sampled milkfish farms.

Culture type Own Rent Own+ Annual rental
Rented (10 Thousand NT$/ha)
Deep water
Monoculture 42 12 1 3.48
Polyculture 18 7 1 2.16
Shallow water 5 0 0 0.54
Baitfish
Shallow water 9 4 7 0.76
Deep water 5 0 0 2.01
(=) BRI R RERE BENES 2.3 BR/AE  MEEFRIE TR

H - B B R B A R R
BT BTERSHBEEE —FHRE -F -4
T BT A R B YRR AL ¢ BkEE
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Table 5. The size and stocking density by culture types..

Size (inch)

Culture type

Stocking density
(10 Thousands seeds/ha)

0.8 1 2 3 4 5 6 7 Max Min Mean
Deep water
Monoculture 12 9 5 3 22 2 2 5 2 3.2
Polyculture 2 6 11 4 3 3 2 2.3
Shallow water 2 3 0.25 0.2 0.22
Baitfish
Shallow water 20 12 6.4 8.2
Deep water 5 25 20 22.3
| Fish market at production l
area ! 1
> Supermarket Processing
T |——H plant
v | » Large
Farmer |—  Transporter Wholesaler | Retailer \ consumer
T A ‘ 4 N i+
" Consumer
RE
! Exporter »{ Export

Wholesale market

———— Main channel

— secondary channel

Fig. 2. Marketing channels of milkfish aquaculture in Taiwan.
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Table 6. Initial investment by culture types.

30-50 EIT/AME) HRIESE Y R BIE A

FREB R EREIER -
T AR L

LR - A ABRERE ARG RIE
e BAEGR60-808TT B BERE AR
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Unit : 10 Thousand NT$/ha

. f itfish
1t Expired Deep water Shallow Baitits
ems period Mono- Poly- water Shallow Deep
culture culture water water
Ground water pum 10 years 5.66 4.46 2.83
PP pum b 5years  1.32 1.40 0.30 0.57 4.83
ectomotor pump 15 years  5.70 5.18 8.79
o . 10 years 6.81 5.06 1.43 2.23 10.34
Irrigation and drainage system
Aerator Syears  6.39 5.94 0.86 15.86
Automatic feeder
S e 3 years 1.46 1.33 1.41
Overwintering facilities
Others 3 years 7.29
2 years 2.24 0.89 2.82
Total 29.58 24.26 1.73 10.96 46.89

EEREERN R
— BT R BT T

1

KBTERIRE S BRI RBIERITBCRIER » &

G40 Table 8 - FABMEREE N ERE
17 - R R VBRI ER A NAIEE
BTERBEERIT - BB BT ER LIS TR R SRR R
12 RABREEERUGARERES  FRMREHIL,
VKR IR B R - BRI LA UR R - §9
BT R gk e - BT AR 2R -
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Table 7. Production cost and return by culture types.
Unit : 10 thousand NT$/ha

Deep water Baitfish
tems/Type v P Shallow
ono- Poly- water Shallow
Deep water
culture culture water
Direct cost :
Seed 7.99 7.78 0.68 3.85 4.83
Diet 29.07 30.89 0.83 1.02 32.67
Electricity 5.56 ‘ 3.45 0.12 0.31 717
Occasional labor 4.44 3.15 0.26 1.38 3.89
Medication 1.29 0.68 - 0.20 0.40
Miscellaneous 0.83 0.66 0.02 0.14 0.88
Polyculture - 1.61 - - -
Subtotal 49.19 48.22 1.89 6.90 49.84
Indirect cost
Depreciation 2.09 1.54 0.07 0.74 6.00
Maintenance 1.43 0.99 0.04 0.17 2.83
Arrange farm 1.89 2.58 - 0.22 2.50
tand 3.48 2.16 0.54 0.76 2.01
Salary 15.02 10.99 0.91 1.47 23.20
Subtotal 23.91 18.27 1.56 3.35 36.55
Total cost 73.11 66.48 3.46 10.25 86.39
Return 72.41 82.93 3.61 10.79 61.93
Profit -0.69 16.44 0.15 0.53 -24.38
Mixed income 14.33 27.43 1.06 2.00 -1.18
B-C ratio (%) 19.60 41.26 30.64 19.51 -1.37
Income ratio (%) 19.79 33.08 29.36 18.54 -1.91

Table 8. The technical and productivity efficiency analyses.

Productivity
- Survival  Culture period™ Feed
Land Capital Labor rate(%) (months) efficiency
(10 thousand (10 thousand (10 thousand
NT$/ha)  NT$/10 thousand)  NT$/worker)
Deep water
Monoculture 72.41 0.99 0.31 91.64 7.6 1.33
Polyculture 82.93 1.25 0.78 88.15 6.2 1.86
Shallow water 3.61 1.04 0.36 87.50 6.5
Baitfish
Shallow water 10.79 1.05 0.41 83.68 5.1%*
Deep water 60.93 0.72 0.25 87.33 9.6

*Culture period was the time that requires the fish to grow to market size.

“*Twice per year, one is 2.3 months and the other is 2.8 months.
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Table 9. Analyses of present value, NPV and investment ratio. ( Discount rate 10% ; Expired period 5 years)

Unit : 10 Thousand NT$/ha
Deep water Baitfish
Items/Type Shallow water  Shallow
Mono-culture  Poly-culture Deep water
water
initial investment 29.58 24.26 1.73 10.96 46.89
Return 72.41 82.93 3.61 10.79 61.93
Present value of return 301.93 345.79 15.23 46.15 258.25
Cost” 58.09 55.49 2.55 8.78 63.19
Present value of cost 242.23 231.39 10.63 36.61 263.49
NPV 24.69 79.74 2.44 -2.28 -51.66
Pl 0.83 3.29 1.41 -0.21 -1.10

*Excluding the salary of family labor.
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Table 10. The unit variable cost and fixed cost of milkfish farming.

Deep water Baitfish
Shallow
Items/Type Mono- Poly- Shallow
water Deep water
culture culture water
Unit variable cost (NT$/Kg ; tail)  27.41 33.86 19.98 0.95 2.56
Fixed cost (10 thousand NT$/ha)  23.91 18.27 1.56 3.72 36.55

4. BRSHER
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Table 11, The current price and break-even price.
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Unit : NT$/kg ; tail

Deep water Baitfish
Shallow
Items/Type Mono- Poly- Shallow
water Deep water
culture culture water
Current price 40.33 48.21% 35.00 1.57 3.17
Break-even price 45.78 46.61 37.54 1.86 5.06

*Current price for the polyculture operation represents a weighted price by all species cultured

in that system'!¥.
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Table 12.1. Sensitivity analysis of deep water milkfish monoculture type.

Variable scheme
. Variable  Fixed  Survival Expired Discount
Current Price .
cost cost rate period rate
status

Raise Reduce Reduce Raise Reduce Raise
5% 5% 5% 5% 1 year 5%
24.69 38.41 33.99 29.19 29.44 15.78 18.39

NPV (10 thousand NT$)

Pl 0.83 1.30 1.15 0.99 1.00 0.53 0.62
S ~B.E.P.
(10 thousand NT$) 74.64 67.78 67.48 70.90 74.64 74.64 74.64
Reduce rate of
S aer - 9% 9% 5% — - —
Mixed income
(10 thousand NT$) 14.33 17.94 16.77 15.50 15.57 14.33 14.33
Raise rate of mixed Income — 25% 17% 8% 8% — —

Table 12.2. Sensitivity analysis of deep water milkfish polyculture type.

Variable scheme

Variable Survival  Expired Discount
Current Price Fixed cost P .
status cost rate period rate
Raise Reduce Reduce Raise Reduce 1  Raise
5% 5% 5% 5% year 5%
NPV (10 thousand NT$) 79.74 95.58 90.85 83.43 83.47 62.85 67.83
iD/ 3.29 3.94 3.74 3.43 3.44 2.59 2.79
S B.EP.
( 10 thousand NT$) 61.38 55.18 54.91 58.31 61.38 61.38 61.38
Reduce rate of
S Tper — 10% 10% 5% - - —
Mixed income
(10 thousand NT$ ) 27.43 31.59 30.35 28.36 28.41 27.43 27.43

Raise rate of mixed income — 15% 1% 3% 4%,
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Table 12.3. Sensitivity analysis of shallow water milkfish culture type.

Variable scheme

. Variable . Survival  Expired Discount
Current status ~ Frice cost Fixed cost rate period rate

Raise Reduce Reduce Raise  Reduce 1  Raise

5% 5% S 5% 5% year 5%
NPV (10 thousand NT$) 2.44 3.14 2.84 2.74 2.72 1.76 1.96
P!
. 1.41 1.81 1.64 1.58 1.57 1.02 1.13
S B.EP.*
(10 thousand NT$) 3.61 3.42 3.41 3.45 3.61 3.61 3.61

Reduce rate of

S Tger - 5% 5% 4% - - -

Mixed income

(10 thousand NT$) 1.06 1.24 1.16 1.14 1.15 1.06 1.06

Raise rate of mixed income _ 17% 9%, 8% 8% _ _

Table 12.4. Sensitivity analysis of shallow water milkfish culture type for baitfish.

Variable scheme

Variable Survival Expired Discount
Current Price Fixed cost P .
status cost rate period rate
Raise Reduce Reduce Raise Reduce Raise
5% 5% 5% 5% 1 year 5%
NPV (10 thousand NT$) -2.28 -0.15 -0.95 -1.58 -1.45 -3.70 -3.29
Pl
- -0.21 -0.01 -0.09 -0.14 -0.13 -0.34 -0.30
5 B.EP.-
(10 thousand NT$) 9.42 8.77 8.71 8.95 9.42 9.42 9.42
Reduce rate of
S \B.E.P. - 70/0 70/0 50/0 - - -
Mixed income
(10 thousand NT$) 2.00 2.56 2.36 2.19 2.27 2.01 2.01

Raise rate of mixed
income — 28% 18% 10% 14% - -
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Table 12.5. Sensitivity analysis of deep water milkfish culture type for baitfish.

Variable scheme

Current price Variable  Fixed  Survival Expired Discount
status cost cost rate period rate
Raise Reduce  Reduce Raise Reduce Raise
5% 5% 5% 5% 1 year 5%
NPV (10 thousand NT$) -51.36 -39.54 -41.76 -44.45 -49.12 -50.64 -50.85
Pi
N 1.10 -0.84 -0.89 -0.95 -1.05 -1.08 -1.08
S B.E.P.
(10 thousand NT$) 188.70  157.25  156.57 179.27 188.70  188.70  188.70
Reduce rate of
S “ser — 17% 17% 5% - - -
Mixed income
(10 thousand NT$ ) 1.18 1.86 1.19 057  -0.57 1.18 1.18
Raise rate of mixed income — 257% 200% 148% 51% — —
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The Production Analysis of Milkfish Chanos chanos Farming in Taiwan

Abstract

This paper aims to analyze the economic structure of milkfish farming in Taiwan. It focuses on the factors
affecting efficiency of aquaculture methods. As a result of the study by using various financial assessment
techniques on surveyed data, we found that most of the farms could not obtain high rate of return on their
investment. Among the types of milkfish farming, the economic efficiency of deep-water polyculture system
seems better than that of others. The economic efficiency of milkfish farming could be enhanced through the
change of culture type, improvement of marketing channel to stabilize the market price, and the reduce of

production cost.

Key words: Milkfish, Farming, Production analysis
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