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The Agbayani Report

Economic analysis of an integrated milkfish 
broodstock and hatchery operation

S E A F D E C /A Q D  A ssoc ia te  S c ien tis t Re- 
nato  A gbayan i and co lleagues de te rm ined  the  
econom ic v iab ility  o f an in tegra ted  m ilkfish  brood- 
stock and hatchery . T he y  a lso  noted the  critica l 
techn ica l areas in its opera tion  and recom m ended 
m easures th a t w ou ld  im prove  the  p ro fitab ility  to  
leve ls a ttrac tive  to  p riva te  ha tchery  opera to rs.

T he  e co n o m ic  a n a lys is  w as  p re pa re d  
based on techn ica l d a ta  o b ta ined  from  expe ri
m enta l resu lts  o f S E A F D E C /A Q D :

• N um ber o f m atu re  fem a le  m ilkfish , 
50 fish /cage

• Fecund ity /kg  pe r spaw n ing  of fish, 
300  000 eggs

• N um ber o f spaw n ing /fish  pe r year, th ree
• Fertiliza tion  rate, 85%
• Egg co llec tion  rate , 95%
• H atch ing  rate, 59%
• Surv iva l ra te  in  th e  ha tchery, 30%
• S tock ing  dens ity  in the  hatchery, 

30  eggs/lite r.
A  15-yea r deve lo pm e n t p lan  w as  p re 

pared. The  plan  had th e  firs t 4  years  o f ope ra tion  
devo ted  to b roodstock  deve lopm ent, and  one 
10-m  d ia. floa ting  cage  w as  to  be cons truc ted  
each year. Every cage  w as to  be s tocked  w ith  
100 m ilkfish , each  fish  w e igh ing  abou t 250 g. In 
an tic ipa tion  o f the  m atu ra tion  and spaw n ing  of 
m ilk fish  in the  fifth  year, the  firs t ha tchery  fac ility  
w as to be cons truc ted  during  the  fou rth  ye a r and 
every  ye a r th e rea fte r up  to  the  fifteen th  ye a r to 
accom m oda te  all the  eggs p roduced  in the flo a t
ing cages. Tab le  1 show s the  p ro jected  m ilkfish  
egg p roduction  fo r 15 years  based  on techn ica l 
data . S paw n ing  season  is from  M ay to O ctober, 
w ith  S ep tem be r as the  peak  period .

P ro jected  cash  flow s fo r  fo u r cages of 
m ilk fish  b roodstock  w ere  com puted  fo r the  entire  
15 years . T ab le  2 show s the  p ro jected  cash 
flow s fo r the  firs t 4 years  fo r C age  1. The  in itia l 
in fras tructu re , e.g., gua rd  house, ca re take r’s 
house and pum p boat, are com m on cos ts  fo r the 
fo u r cages bu t a re  re flec ted  in the  cash  flow  of 
C age 1.

The  p ro jected  cash  flo w  o f the  h a tche ry  
ope ra tion  w as com pu ted  from  Y e a r 4  to  Y e a r 15. 
The  cap ita l ou tla y  fo r the  in itia l h a tch e ry  fa c ilitie s  
in Y e a r 4 to ta lled  P 8 ,670 ,254  and  th e  ope ra ting  
expenses in Y e a r 5 reached  P1 5 83  652 . (O pe 
ra ting  a m ilk fish  ha tchery  is d iscu ssed  in A q ua  
F arm  New s, V o l . V III, No. 3, M ay-June  1990.)

The  15 -ye a r cash flo w  fo r  an in teg ra ted  
m ilk fish  b roodstock  and  h a tche ry  ope ra tion  is 
show n in Tab le  3. P os itive  ca sh  flo w  s ta rted  in 
Y e a r  8, a fte r an inves tm en t o f abo u t P 45  m illion .

The  econom ic  ana lys is  us ing  d isco un te d  
cash  flow  a t a d iscoun t rate o f 8% , show ed  th a t 
net p resen t va lue  (N PV) w as  nega tive  fro m  Y e a r 
5 to  Y e a r 15 and in te rna l ra te  o f re tu rn  ( IR R ) w as  
likew ise  negative  from  Y e a r 5 to Y e a r 14. In Y e a r 
15, IRR reg is te red  a pos itive  4% . D esp ite  the  
negative  econom ic  ind ica to rs , th e  IRR and N PV  
show ed upw ard  tren ds  s ta rting  in th e  s ix th  and  
seven th  years, respective ly .

T he  seem ing ly  poo r e con om ic  ind ica to rs  
w ere  due  to :

• H igh inves tm en t in th e  h a tch e ry  fac ilitie s , 
espec ia lly  in concre te  ta n ks  and life -su p 
port equ ipm en t; the  h igh  ratio  o f a lga l and 
ro tife r tanks  to  larva l rea ring  tanks  (6:1) re 
su lted  in high expe nd itu res  on  ta n ks ; and

• Low  u tiliza tion  o f ha tchery  fa c ilitie s  because  
of the  short seasona l sp aw n in g  w h ich  is 
on ly  6 m onths (M ay to  O c to b e r); th e  e s ti
m ated ca pac ity  u tiliza tion  is o n ly  a bo u t 30%  
o ve r a period  o f 1 year.

Governm ent subsidy

The P45 m illion  in itia l inve s tm en t fo r  an 
in tegra ted  b roods tock -ha tche ry  sys te m  w h ich  
starts pay ing  o ff a fte r six ye a rs  is no doub t 
una ttractive  to  the  p riva te  sector. T he  N BB P 
(see p reced ing  sections) is a pub lic  inves tm en t 
in the  m ilk fish  industry  w ith  such  a ca p ita liza tion .

W hen  the  g ove rn m e n t inves ts  in a p ro ject 
w h ich  benefits  a pa rticu la r se c to r of so c ie ty  -  in 
th is  case  m ilk fish  g row ers -  the  u n recove red
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cos t is su bs id ized  by o the r sectors  of socie ty. 
T he  gove rnm en t, how ever, can  recover the  cost 
o f a p ro jec t by im prov ing  the  p ro je c t’s econom ic 
e ffic ien cy  th rough  susta ined  research  and  d e 
ve lo pm e n t e ffo rts . An a lte rna tive  action  o f the  
g ove rn m e n t in the  case  of the  N B B P  is to  co n 
ce n tra te  on  egg  p roduction  w h ile  m ain ta in ing  p i
to t-sca le  ha tcheries  in se lected  s ites  fo r re 
search , tra in ing  and  ex tens ion  purposes, as is 
p re sen tly  done. T he  fe rtilized  eggs can be so ld  
to  p riva te  ha tchery  ope ra to rs  w ho  are presen tly  
in sh rim p  (P enaeus  m onodon ) fry  p roduction  but 
can  sw itch  to  m ilk fish  as an  a lte rna tive  crop.

The  cost e ffic iency  aspect of the  m ilkfish 
b roodstock  ope ra tion  m erits  fu rthe r d iscussion . 
D uring the  firs t year, the  cost of eggs ranged 
from  P 4 ,800  to  P 13 ,1 00/m illion , a ve ry  high fig 
ure  com pared  to  the  m arket p rice  of shrim p 
nauplii w h ich  cost be tw een P 2 ,500 to  P 3 ,500 / 
m illion. The  cos t of m ilk fish  eggs decreased  
during  the  fourth  ye a r o f ha tchery  opera tion  
w hen increm enta l revenues becam e greater than 
the increm enta l costs. C osts  level o ff from  P 1 ,900 
to  P 2 ,400 /m illion  eggs. T he  cos t of feeds  w as 
estim a ted  to be about 46%  of to ta l cost o v e r  a 15- 
ye a r period . The  cost of rearing  a 5 -yea r o ld

Table 1. Projected milkfish egg production

Year 5 Year 6 Year 7 Year 8

Q uantity o f spawners 50 100 150 200
Fecundity/kg of fish 300 000 300 000 300 000 300 000
Average w eight of fish (kg) 3.00 3.13 3.25 3.38
Fertilization rate 0.85 0.85 0.85 0.85
N um ber of spawning/fish per year 3 3 3 3
Q uantity o f fertilized eggs 114 750 000 239 062 000 372 937 500 516 375 000
C ollection rate 0.95 0.95 0.95 0.95
Q uantity  o f co llected eggs 109 012 000 2 2 7  109 375 354 290 625 490 556 250
Hatching rate 0.59 0.59 0.59 0.59
Q uantity  o f hatched eggs 64 317 375 133 994 531 209 031 469 289 428 188

Year 9 Year 10 Year 11 Year 12

Q uantity o f spawners 200 200 200 200
Fecundity/kg o f fish 300 000 300 000 300 000 300 000
Average w eight o f fish (kg) 3.63 3.88 4.13 4.38
Fertilization rate 0.85 0.85 0.85 3
Q uantity o f fertilized eggs 554 625 000 592 875 000 631 125 000 669 375 000
C ollection rate 0.95 0.95 0.95 0.95
Q uantity o f collected eggs 526 893 750 563 231 250 599 568 750 635 906 250
Hatching rate 0.59 0.59 0.59 0.59
Q uantity of hatched eggs 310 867 313 332 306 438 353 745 563 375 184 688

Year 13 Year 14 Year 15

Q uantity o f spawners 200 200 200
Fecundity/kg o f fish 300 000 300 000 300 000
Average w eight o f fish (kg) 4.63 4.88 5.13
Fertilization rate 0.85 0.85 085
N um ber of spaw ning/fish per year 3 3 3
Q uantity  o f fertilized eggs 707 625 000 745 875 000 784 125 000
Collection rate 0.95 0.95 0.95
Q uantity o f co llected eggs 672 243 750 708 581 250 744 918 750
Hatching rate 0.59 0.59 0.59
Q uantity o f hatching eggs 396 623 813 418 062 938 439 502 063
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m ilkfish  b roods tock  w e igh ing  about 3 kg is about 
P 8 ,000 , us ing  1988 p rices as the  base.

T he  sh rim p  ha tchery  ope ra to rs  in the Phil
ipp ines are e ncouraged  to  go into m ilk fish  fry  
p roduction  as an a lte rna tive  to  sh rim p  fry  in v iew  
of the  la tte r’s decreas ing  p rice. The g o ve rn 
m en t-opera ted  m ilkfish  b roodstock  s ta tions can 
in itia lly  sell the  m ilk fish  eggs at a subs id ized  
price to p riva te  ha tcheries to encourage  the 
private  opera to rs .

The  investm en t requ irem en t needed to 
put up a sm a ll-sca le  m ilk fish  ha tchery  is e s ti
m ated at P 3 1 6 ,724. T he  w ork ing  cap ita l re 
qu ired  is P 3 6 ,624  w h ich  is good  fo r tw o  runs. 
The  rest is spent on  cap ita l s truc tu res and equ ip 
m ent. The  annua l d ep rec ia tion  is P 30 360, com 
puted by a s tra igh t-line  m ethod  based on  the

es tim ated  econom ic  lives o f th e  va rio u s  item s of 
equ ipm en t and structures.

The  cos t-a nd -re tu rn  ana lys is  o f a p riva te  
m ilk fish  ha tchery  can be based  on the  fo llo w in g  
p roduction  e ffic ienc ies:

• H atch ing  rate, 59%
• Surv iva l rate, 30%
• S tock ing  dens ity , 30 e g g /l

The  cost of eggs w a s  p laced  at P 2 ,100/ 
m illion  w h ich  w as the  leve ling -o ff cost. T he  cos t 
o f inputs and m ilk fish  fry  w as  based  on the  p re 
va iling  m arket p rices in 1989 in the  p ro v in ce  of 
Iloilo. The ROI is 63%  and  the  p ayb ack  pe rio d  is 
1.47 years. Feeds (A rtem ia ) cos t 9 %  and fe rt il
ized m ilk fish  eggs cost 23%  of to ta l o pe ra ting  
costs. There  w as  a d ram atic  inc rease  in the  
price  of m ilk fish  fry  fro m  P 0 .14  in 1988 to  as h igh

Table 2. Cash flow projection of one unit floating cage milkfish broodstock for 4 years

Items Year 1 Year 2 Year 3 Year 4

Capital outlay
Infrastructure

Floating cage 12 000
Guard house1 5 000
Caretaker’s house and bodega2 50 000
Egg collector 7 000

Equipment
Pump boat 30 000
Weighing scales 3 000 3 300
Thermometers 300 330
Refractometer 5 000
Dissecting set 1 000
Skin diving gear 2 000 2 000

S ubtota l 108 300 5 830 7 000

Operating expenses
Fish stock 1 000 1 050 1 103 1 158
Feeds 2 549 5 578 10 545 76 687
Chemicals 5 000 5 500
Nets 15 000 16 500
Twines, ropes, etc 15 000 16 500
Gas, oil and grease 15 000 15 750 16 538 17 364
Salaries

Technician 24 000 24 000 26 400 26 400
Aide 12 000 25 200 39 690 13 200

Repairs and maintenance 5415 5415 5 707 6 057
Miscellaneous 5 000 5  0 0 0 5  0 0 0 5  000
Subtota l 99 964 80 943 142 379 144 707

Total cos t per year/cage 208 264 80 943 148 209 151 707

1Off-shore; 2on-shore.
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as P 0 .7 0  in 1989. A  conse rva tive  price  o f P0.45/ 
fry  w a s  u sed  in th e  cos t-and -re tu rn  ana lysis. 
T he re  w a s  not enough  fry  to  supp ly  the  needs of 
b ra ck ish w a te r ponds  es tim a ted  to  be  about 80%  
o f a to ta l o f 207 ,000  hecta res. S im ila rly , the  ex
pond  p rices  o f ta b le -s ize  m ilk fish  a lso rose d ra 
m a tica lly  by  a m in im um  o f 50%  in 1989 as 
co m p a red  to  the  1987 p rices.

C om para tive ly , the  es tim a ted  ROI of a 
sm a ll-sca le  sh rim p  ha tchery  in 1986 w as 90%  
but had  de te rio ra te d  to a low  15-20%  in 1989. 
A bou t 50%  of the  sm a ll-sca le  ha tcheries  loca ted  
in sou thern  Iloilo experienced  losses and stopped 
ope ra tion  due  to  cu tth roa t com petition .

If the  su rv iva l rate im proves from  30%  to  
40% , the  R O I increases from  64%  to  94% . At 
th is  leve l o f p ro fitab ility , th e  p resen t sh rim p 
h a tche ry  ope ra to rs  w ill be encouraged  to  con 
s ide r m ilk fish  as an a lte rna tive  crop . The  b re ak
even  su rv iva l ra te  is 9% . T he  b reak-even  p rice  
is P0.13/fry.

Recom m endations

N B B P  shou ld  concen tra te  on  egg p roduc
tion  and  se ll the  m ilk fish  eggs at a subsid ized 
price  to  a ttrac t ha tchery  ope ra to rs , and tap  po
ten tia l export m arke ts  fo r  fry . (The governm ent 
dec ided  to  p riva tize  the N B B P  sta tions. - Ed.)

SE AFD EC /A Q D , on the  o ther hand, should 
pursue research  on: induced  spaw n ing  during  
o ff-season  to  ta ke  advan tage  o f h ighe r prices 
and op tim ize  ha tchery  u tiliza tion ; im provem ent 
o f p roduction  e ffic iency  rates (egg and fry  su r
v iva l and egg  hatch ing  rate, h ighe r s tocking 
dens ities); and reduction  o f th e  n u m b e r o f tanks 
to  reduce  investm en t in life -support facilities.

Source: R Agbayani, N Lopez, R Tumaliuan, 
and G Berjam in. 1991. Econom ic analysis o f an 
in tegra ted m ilkfish broodstock and  hatchery opera
tion as a pub lic  enterprise. A quaculture  99:235-248.

Table 3. Cash flow projection for an integrated milkfish broodstock and hatchery project

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

Cash ou tflow 1
Broodstock 208 264 172 389 282 011 378 377 457 804 718 661
Hatchery 0 0 0 8 670 254 1 0 1 1 6 1 8 6 12 853 459
Total 208 264 172 389 282 011 9 048 631 10 573 989 13 572 120

R evenue 0 0 0 0 2 199 654 4 811 744
Net cash flow (208 264) (172 389) (282 011) (9 048 631) (8 374 335) (8 760 376)

Year 7 Year 8 Year 9 Year 10 Year 11 Year 12

C ash ou tflow 1
Broodstock 808 246 832 313 977 823 990 823 1 233 038 1 207 765
Hatchery 15 872 259 9 494 494 9 788 120 10 3 1 6  319 11 794 723 11 526 545

Total 16 680 506 10 326 807 10 765 943 11 306 593 13 027 761 12 734 310

Revenue 7 881 636 11 458 686 12 922 852 14 504 787 16 212 609 18 054 951
Net cash flow (8 798 870) (1 131 897) (2 156 909) (3 198 194) (3 1 84 848) (5 320 640)

Year 13 Year 14 Year 15

Cash ou tflow 1
Broodstock 1 333 964 1 429 413 1 571 518
Hatchery 12 669 615 13 881 656 1  982 63 3
Total 14 003 579 15 311 169 3 5 5 4  151

Revenue 20 040 995 22 180 507 24 483 867
Net cash flow 6 037 416 6 869 338 20 929 716

1C apita l outlay and operating expenses.
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