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The goal of the Coastal Resources Management Project {CRMP) s to increase existing
_ capabilities within the Association of Southeast Asian Nations (ASEAN) region to develop
and implement comprehensive, multidisciplinary and environmentally sustainable CRM
strategies through: e analyzing, documenting and disseminating information on trends in
coastal resources development; ® increasing awareness of the importance of CRM policles
and ldentifylng, and where possible, strengthening existing management capabilities; ® pro-
viding technical solutions to coastal resources use conflicts; ® promoting institutional
arrangements that bring multisectoral planning to coastal resources development,

i - PR

The CRMP, funded by the United States Agency for Intemational Development
(USAID), is being executed by the International Center for Living Aquatic Resources
Management (ICLARM) The CRMP's Project Steering Committee, composed of represen-
tatives from each of the ASEAN natiens, is responsible for establishing overall pmiecé
policy direction and overseeing and evaluating project activities and performance.

The CRMP has two components. The first is the development of site-specific CRM

plans in the respective ASEAN countries. This component includes resource assessment‘*"

cooperative research and planning activities, e
The second component is Information dissemination and manpower developmenw
through: .
® publications: a regular regional newsletter; technical reports generated from in<
country pilot site activities, reviews, monographs, training manuals, workshop and
 conference proceedings; educational materials in the form of booklets and leaflets
produced In various languages and audlovisuals
e training activities; short-term training courses in CRM: principles; remote sensing
applications; methodologies; socioeconomic analysis; information research and
management; postgraduate and on-the-job tralning in CRM.
e technical workshops and policy seminars
These activities are” coordinated through the following national Institution® in the
ASEAN natjons: e Bruqei Darussalam—Department of Fisherles; @ lndonesla-lndone?Ian'
Institute of- Sciences; ¢ Malaysla—-Mimstry of Science, Technology and Environment;
[} Phllippmes—Phillppine Council for Agriculture and Resources Research and Development;
. Singapore—-Sccence Council of Singapore; ® Thailand—Office of the National Environment

Board.
Fo/more information on the project, contact: The Project Coordinator, ASEAN/
USAID Coastal Resources Management Project, ICLARM, MC P.O, Box 1501, Makau,"

. Metro Manlla, Phitippines.

Cable: ICLARM MANILA, Telex: {ITT) 45658 ICLARM PM; (EASTERN) 64794
ICLARM PN. Tel.: 818-0466, 818-9283, 817-5163, 817-5255. ICLARM FAX no.: {63-2)
819-3329 Makati. Attn: ICS 406 (Globe Mackay, Makati).
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EXECUTIVE SUMMARY

The US-ASEAN Coastal Resources Management Project Team
assessed the feasibility of brackish pond aquaculture
development in Brunei. More than 2000 ha are identified as
high priority sites for fishfarm development.

Designs of brackishwater aquaculture farms with P,
monodon as the target species, are prepared together with
estimates of development costs. The pond culture systems
studied considered appropriate for Brunei are earthen ponds
for semi-intensive culture, concrete-lined earthen ponds and
fully concreted pond walls, both for ‘intensive culture
system.

Feasibility analysis consists of technical feasibility
(resource feasibility, biological feasibility, environmental -
suitability, and manpower availability), market potential,
financial analysis on the three culture systems, and
ingtitutional feasibility. The following are obtained from
the analysis:

1. Shrimp culture in Brunei is technically feasible
with certain constraints to be overcome. Insufficient
technical manpower both in the managerial and technical .
levels have to bhe solved by hiring technically qualified
expatriates for an interim period, who will initially
develop or operate the farm including training of farm
personnel until they are capable of operating the farm
themselves,

2. Market potential indicates that some 728 tLons of
shrimp 1s necessary to make the country attain self-
sufficiency in shrimp supply. Excess production may be
exported, However, worid market seems to be approaching
already the ceiling as is the case in Japan, a major shrimp
importer, The price trend is also projected to fluctuate
downward.

3. Financial analysis. is based on three Jfishfarm
designs/constructions and culture system schemes. Two
construction schemes, the concrete walled ponds and

concrete~lined ponds are pperated intensively, while the
third scheme consisting of earthen ponds, is operated semi-
intensively. fll the three schemes hdve varying degree of’
profitability. The most profitable is the concrete-lined
earthen ponds with internal rate 6f return (IRR) of 15.21
per cent, followed by concrete walled ponds with IRR of
11.04 per cent, and the least IRR of 5.0 per cent went to
the earthen pands.

The cash payback periocd For ' the three schemes is
relatively slow, 6&.4 to 15.8 years. The shortest pavback



period goes to the concrete-lined ponds while the longest
went to the earthen ponds. . : . :

- Other profitability tests, such as rate of return on
investment, benefit-cost ratio, and - net present value are
“all in favor of the concrete-lined ponds. Hence, it has the

most promising prospects for development in Brunei. ’
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FEASIBILITY OF SHRIMF CULTURE 1IN BRUNEI DARUSSALAN
by

Catalino R. dela Cru=zt/

1. BACKGEROUND/ INTRODUCT ION

Frevious consultants (LLG Consultants, Ltd., 1983;
Chua, 1983; Huszar Brammah and Associates, et al, 19843 and
Primary Production Department and Specs, 1987) have reported
several frushwater and braclishwater . areas in Brunei
Darussalam to have potentials for pord ‘aquacul ture
development. The reports included sone feasibility analyses
based on specif{ic culture systems and species such as mussel
culture in raft, pond polyculture of freshwater giant shrimp
(Nacrobrachium rozenbergii) and carps, and cage culture o+
seabass (Lates calcariver). The Fisheries Department of
Brunei has already embarked on a pilot scale floating cage
farm of seabass at Serasa Bay. As a start seabass sre being
grown {for developaent into broodstoctk for future breeding.

The Ffeasibility of introducing brackishwater pond
aquaculture into the country with marine shrimps as the
target species has vet to be determined. Nevertheless,. the
seeningly attractive profitability of shrimp culture ‘as
reported in neighboring countries, particulariy shrimp prawn

.or Penseus monodoen, has probably encouraned the Ficherices

Department to decide for the establistment of & multi-
species haltchery with grow-out ponds for shrimp dnd seabess
as a support to an anticipated aquaculture industry.

In line with the national policy to diversify economy
and the desire to develop the industry, ihe Fisheries
Department collaborated with the ASEAN Crastal Resources
Marnagement Frojiect (CRMP) in essessing the economsi ¢
feasibilily of shrimp culture in Frunei Darussalam. The
study was undertaken in Gpril to June 1987.

1/ Team member [(Aguaculture Engineer), ijoint US-ASTAN
Coastal Resources Management Project/Ficheries Department
(Brunei Darussalam) Team.



2. METHODOL.OGY

2.1 Selection of sites.

High pricority sites for develupment was ; chosen among

the identified sites recammendsd in the 20 years Master lan
and that by UG Conbultdni e, Ltd (1983). The ASEANM CRMP
Team conducted - field 1nvcst19atzun,wV as:ertalned the
‘suitability of 1d9nﬁ1f19d potentlﬁl 1tev; dnu matched these
'thh appraopriate  use or cuxfurp rvctemhf such 2% sites for
atchery, semi-i ntensive or i nten*-: ve pond culture, and cage
culturp.- The selection was based on the +u11ch1nq criteria,
amnna others: 1) availabilily  and’ a:tent, of  land area,
quality ‘Df'bthklthut&' at the site, 3 availability of
freshwater for salinity reqgulaticon, 4) VE]leDnbhlp between
Jang eﬂevatimn7T'3nd_’t5ﬂal“ {lunbuaizo" Sy tent of
wvegstation, and &) T EVEIlahility of Jn{rthruciuxe (ruad,
power; etd). U Thir dedision on prioeilisaton Jon sites were
Firmedfﬂp hc lenn puiht&'ﬁhd'ra.%;ng n\ztcn{ L
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The present setbsck of the Labu/Temburang sites i= the
laclk of infrastructure facilities in the areda such as roads
and electricity. Rccess  to the sarea is through the rivers
by boat. However , it was gathered that construction of road
linking Brunei-Muara and Tembwong District through Sarawak
will sioon begin.

Although freshwater for salinity regulation seems to be
limited judicious timing in pumping water for filling or
replacement of pond water can be done to minimize the
problem.

3.2 PBiological feasibility

Shrimp prawn <{(Penaeus monodon) has already been proven

as & suwitable pond culiure species. It 3is being
successfully . raised in  entensive, semni—intensive ard
intengive culture systems in Taiwan, the Fhilippines,
Indonesia, Malavsia, and cther countries. Wickines (1%8&)

reported that Taiwan’'e production is 4-11 tonse/ha per vear
under semi-intensive cultuwre and 12.6-27 tons/ha per year in

intensive culture system with 1.5-2 Croaps  per vear. Thiz
stocking densities are 10-15 and 15-40 postlarvae ‘m=. in
the Fhilippines, : shrtmp praen proaduction from Atlac
Fertilirer Carporation’s intensive {farm may be placed at -
17 tons/ha  per year at density: of 15-20 Foastlarvae/m* and
2.6 crops per yvesar Manceba, 1966  tallk wiver &t the
Fishfarmars National Conferente pn Frawn Farming Technol ogy,
Mamila). The present profitabiiity in shrimp proguction ice
very attractive especially in countries with ches=p labor and

fishfarm development costs, as well as production inputs,

In Brunei, aquacultlure industry is virtually non-
existent. If agquaculture is to be developed most production
nputes such as {eeds ¥artﬁlizmr5, lime and othere have to be
imported. 8Seed stock mey be aszumed to be loczally availshle
when hatcheries are already eslabl; shed. Since Brunei iz &

tropical country, fish growth may be assuned Lo be same as
in  neichboring countries under normal concitione  when

culbire practices and inputs are properly admim stered. The
production scheme for semi-—-intensive and intereive culture
svstems analyveed for Brunei io aivenrn in Table 2.

i T

<.a Environmental suitability
AP Y Hater qualify.

The water quality parameiers messuwred during site
investigation were dissolved 34 VW E @ (D.0.), salinity, pH,
and temperatur e, These paraneters were measared within the
river stretches where the sites are located. In general, the
values obtained to describe water quality are:



FPerawveter Hea

D.O.. mg/si

Temperature, «C

pH

Salinity, ppt .

The asbove values close
reports. Salinity was obse

Labu/Temburong river areas +
river headwaters. Salinity
meter depth from the water
ppt near the bottom of the
pumping water at some depth
proper salinity desired to be

, High water . turb1d1t
'4Labu/1emburanq site vfallnw1n
Dbserved in .. the Batw
kind of sedxnent or
siltation. -

silt tr

Overall,

Marang.

the water queslitv in the various river

sured vajue (Jurface to buttom)
G4 - &
22,030, 2
7.2-8.5
20 - I5 :
ly agreed"with "thé previous
rved to {lurtuate widely i the
cllowing heavy raine at the

dropped to 4-35 ppt at the firsi

surface but remaine high at 24
river. Under this condition,
needs - to'be done to ocbtain the

maintained in Lhe ponds.
was also observed - at the
g heavy ' raifns. '  ‘Thig¢ was also
site.” Thie suygesis {that =ome
ap is nerded - to minimiZe pond

systems

of Brunei is within the range of desired quality for
brackish aguaculture. The desireble values of parameters
for shrimp culture are: D.O.. at least 3I-4 ma/l;
tenperature, 25-30°C; pH, 7-8.5,  and talinity, 10-29 ppl.
Alvhiouwgh freshwater .ie¢ incufficient, the situation will
probébly iapreve  when the planned constructiod of some
reservoire and irrigation systems by the government soon
,becomea a reality. o T T TR '
. 3.3.2 T:dul TluntUetxun and ﬂoil'charaCteriffic.

Tha ralatxonsh:p between t:dal

elevation
gepends on

i very important

incoming ltidal {law.

fluctuation

‘and  land
vwhere the {illira of poads

The vemi-intensive cultura

‘systien  wtudied ooerates . partly v ihig princip’e.
Therctore, the available one-vear tidel nredictions from the
Admiralty Tideg Table (1987) was analyzod and compared with

the land slevaticn of the Lsbuw/Temburang site. The analyzed
tide Jevels for Muara Fort which . is used as bacis for the

Labu/Temburung site is given

in Table 3,



Table 3. Tide levels for Muare Fort referred to chart

datum.

Tide Haight, m
Highest astronomical tide 2.7
Mean higher hidgh water (tMean spring tide) 2.2
Mean lower low water {(PMean spring tide) 0.4
Tidal range i.8
Mean lower hich (i“ean neap tide) 1.9
Mean higher low water (Mean neap tide) 0.8

v e e o e LS " o e . T e W 8 S B e e 1 e e e M . 8 s RSB WEP Ar: S MR A e M e s . Sy e} Biw A WA e A A 8 ¢ e b s S e Lo

The land elevation at the site was delermined to be 1.7
m. The tidel range of 1.8 m $&lls within the desirable
range of 1.2 toe 2.0 m., The 1.8 m. range can easily £ill the
ponds to one meter depth if pond bottom elevation is fived
at 1.0 m from the chart datum.

The soil te:xture at Lthe Labu/Temburong site is ciayey
up to one meler deep. The soil cuger available did nuwl have
extension rod o that attenpt to deleraine the coil textwe
beyvoned the Ffiret meter deptin was in vain. For Fishfarm it
iz desirable to bLaow the swild texture ur o = m. Or Lore
The <lay | =0il irn  the Labw Tesburonng sites is suitenle for
constructing dikes and  wilil i.old water esven without
impervious licgno.

The possible acidity problem &t the site has nol been

westigated. Snowld thie oocwr, aside +drom liming there

are alrewuy some techniques that can allevisate this protlem
{(FCARRKRD, 198%:.

Tho sites celected fur intensive cultwre syeter mav not
depend anvmers on tidal  fluctuetion to Fi11 Lhe ponds.
fhese sites usually are slicghliy elevated and @ay not be
-nached by incuming tidal +lew. In this situwatioen filling
s ponde  ie done by pure water pumping whereas drainage can
e effected v th ease anytime. Thus, water nansgeaent
wovides better control and ef{ectiveness.

Even sail testure in the site does nat have to be
lavey to heoldad water., Sandy <03l can be used as Jong as
there is lining provided to prevent water leakage. [PPlastic
gdning is usually provided in the construction of sewage
widation pond in Brunei.

w



Because of che rnon ¢ I mn‘ﬁédal tivuctustion and
lsaiJvtextuhafEfjshfarmg<man wmatend in gt eas convenient ly
close to commercial cEhters where inirascructure facilities
are available. -The poteatial problem om e il aciditv can
also Le eliminstedd by using pond boltom ﬁmij'leyer.cbtaiNEd
from-an orieide souwrce fres of urjpitv Dr.a:em o '

P4 Availability of H mgnﬁmwer. . )
™ - ‘.'.' '."' ..: PR ‘h. LS4 7‘~ 3

oAt present, - neither governnent. ror thu pll%aLE
cnectors have a2cquired the rideess ary cethnical lnuw—rzw in
agevaloping ard oper &ting tcommer i al ﬁ]TE‘ Jlﬁkfﬂcms.
Likewise, there ' iz ing WEFicient manpower boLh at lh&
managerizl arnd “technical lavVele. THEL meang ihaL‘ the
Quverrment has to develop sufficient care -ﬂi lechnlrh1:v~
trained manpover in aquaault4ru to be side to borvow foreign
technol ogy far - adopiicar in the country Th;ﬁ seems tu re &
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Aquaculture can therefore be harneused to help the
country attain self-sufficiency in shrimp supply. Shi-imp
farms need to produce only about 728 metric tons to achieve
self-sufficiency. 1 farms’ avérage production is a low
1000 kg/ha per year this means that only 728 ha is necessary
to be developed. This area is reduced to about 146 ha if
all farms practice semi-intensive culture with average
annual production of five metric tons; and further reduced
to-73 ha if operated "intensively with ten metric tons
production. It is cbvious that the aggregate area
identified for pond aquaculture is much more than enougn to
push the country to self-sufficiency in shrimp supply. If
these areas are all developed, then export market should be
developed. '

When shrimp supply attains sufficiency level, it is
likely that local market price will drop. Exporting part of
the shrimp produced is an alternative -to counter price
decrease, But this should carefully consider the trend in:
world market demand and price of shrimp. :

The _accelerated growth of the shrimp industry has
resulted in & growing consensus that the market for shrimp
may have been or nearly saturated, contrary to the general
belief that the demand for shrimp is seeningly unlimited.
In Japan, which absorbs a sizeable portion of the worid s
shrimp production, the amount, of imported shrimp has reached
its ceiling (Hirasawa, 1984). Such is the case, further
increases i shrimp production may result to the downward
fluctuation of prices severely affecting the econamics of
shi-imp farming. Existing culture techniques ére capital
intensive in general. Unless technological advances are
made which will result to the reduction of production costs
while at the same time maintaining or even increasing the
level of production, prospective investors in shrimp
production should carefully evaluate the prospecis of shrimp
farming in the light of the current and future economic
trends. '

S. FINANCIAL ANALYSIS

This section presente a financial evaluation of shrimp
farming under Brunei conditions in semi-—-intenz:ve earthen
pond culture system and intensive culture in contreite walled
ponds and concrete-lined earthen ponds. .

5.1 Fishfarm design.

Detziled plan/designe of fichfarms for cemi—~intensive
Cand intensive culture systems are developed. Thz investment
and operating costs are estimzted for each wystem which
served as bases for finmancial analveses.



g.1.1 - Femi-intleusive sulture system.

This consists of o 10 hectare (water area) .fi shfarm
compused  of 20 uwnitse esarithen  qr 'm?---ul-ti- ponds  wiith 0.9
hd/un.d.. © Tihe layoul "and design wf c:umpcment are’ shown in
& psnd Figures 1§ to 7. The design elevations of jrond
bpti,cm.., ol he-...’ am:l :aal.g-.f— ard fitted to the pt-'f.--vculzlu +idal
characteristics i Port ‘u. ara and lnnu @] evat1 ~on the
Labu z"t‘ﬂlbul’u 9 site. o s T

)
G012 v Intewsive cufture syaiem,
e Lt Co Vi - R L PG AR f

‘has lwo, decign’canstructiod’ schemes.. One

: pﬁr\cl ;.Jnt“*.’kflt‘h‘ made of earthen’ dikes Tined 1-'1'H|*
canc r(-‘tt::“:'kl'ul the other scheme has réinforcetd covcrdte
walls ee ' pong partitions.’ The farm @res for each schiehe ig
five hectares. " Both' schemes have pond bottom “TiREG with'
v'r-j(*r quuge plastic, which iz overlairn Ly a layer of cood
gualilv el -aye'“,-‘ sl .‘1 . '

The Tayouts and designe - of the' Ltwu schemes @ (s
Appendiy, Fi gures 3 to 10, and Figures 117 el 13)y mayv be
consiructed on site having gervions scil  ag'well &z one
slighily eleveted arcas that way not b @ffectively reached
by tid=) 1 "l.u:-.i i (\n. 5'.".":\-':' sl concrete-iined  earthen
R -"'i u_! m.-e= I ' Vil whereas the conor ete

' $i31 such as the amcuil

2
B
St

Fresented in Tebles & to & are Lhe diddpre TrEfas LA
iteme  arid thedr corresponging .:\J WS ST S -
Cang i-a. el v ‘-"\'u_t M Tiie Corhame | are

Iinte’ -~uz~pv ' able and doprecieble cateoor fes,

povid ool “ i $ b gheet!
ivcone L L

Piee monore .=t e lined  earthcne ponde
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Other depreciable items include buildings, pumps, . nets,
buckets, boxes, etc. In computing for the depreciation cost, .
the straight—line method is used where the acquisition or
initial costs is divided by the estimated 1life span.
Salvage.value of the  items are assumed to be zero. The
depreciation cost is estimated to spread out the cost of the
capital throughout its useful life and is considered a
fived, non-cash expense item (McCoy and Boutwell, 197é).

The total investment cost for the different systems are
as follows: $ 231,429/ha for semi-intensive; £ 964,113/ha
for intensive in concrete walled ponds; and ¥ 687,570/ha for
intensive in concrete-lined earthen ponds. o :

-

5.3 Estimated‘costs and production revenues.

In this analysis, constant prices are assumed for
simplicity aof presentation; and assuming that if there may
be changes in  the general price level, no changes in
relative price will occur; ‘that is, prices of inputs and

soutputs will change at approximately the same rate.

Production costs ' and expenses vary between the semi-
intensive and intensive systems. However, production
expenses for intensive shrimp farming in both concrete
walled ponds ' and concrete—lined ponds are assumed to be the
same.

The estimated annual guantities of material inpuis and
costs per hectare of shrimp culture are presented 1in
Appendix, Table .18. Expenses for the purchase of shriap

fry/seed are the major production cast item comprising about .

4% per cent and 59 percent of the total input cost for semi- |
intensive and intensive systems, respectively. Expenses for .
line (if there is acid sulfate problem) is the next maior
production cost of semi—~intensive system comprising about 28 .
per cent while feed .costs rank second for intensive system
contributing about 38 per cent of the taotal. ~ Other

praduction expenses inciude electricity (for intensive
system) , gasoline and oil erpenses and teaseed cake
purchases. Total costs for material inputs are 356,760 per

ha for semi-intensive system and £ 159,390/ha for intensive
system. In addition Lo expenses for material inputs, labor
coste, miscellaneous expenses for general. op2ration, and .
repairs and. maintenance costs - also contripute to the. total
variable ar operating expenses. . Addi tional - expense
estimates are presented in Appendii, Tables 19 and 20.

Costs are qenerally classified into fixed or variablea.
Fixed costs are those that are incurred whather production

is carried out or not. 1n this analysis, fixed costs
consists of depreciation and interest or cash operating
expenses. - The latter is classified as a fixed non-casb

expense to represent the opportunity cost of capital since



the investor’'s own money is used. Interest is calculated at
four per cent of the total variable expenses to approximate
the interest earnings the money would generate if it were
deposited in a bank savings account in Brunei. Variable
costs are those expenses necessary if production is carried
out.

The estimated production and corresponding value is
presented in Appendix, Table Z1. The procuction trend shows
an increasing pattern with the first vear’s - production
representing only S0 per cent of the full output potential
of the operations. The maximumr productive capacity of the
systems is assumed to have been achieved by the fifth year

10

when the people working in the farm shall have gained

sufficient experience.
S.4 Budget analysis

In the analysie of the three shrimp farming cystems,
the financial projections are representative of the first
five years of operation. These ' financial statements
estimate the future profitability, cash requirements, and
expected financial condition of the projects. »

. The projected income statements for the different

systems are shown in Tables 7 to 9. The income statement
lists down the income or revenue (sales: and the
carr esponding coste and expenses. For A’ll systems, expenses
for shrimp fry/seed, fgeds and labor constitute about 70-80
per cent of the. total cost. Jdt is  therefore extremely
important that high quality seeds and feeds are obtained
vhen buying these items. Hiring of manpower should alsc be
done with careful screening. The total production cost per
urit area for inteneive shrimp culture is about three times
greater than the production cost per unit area for semi-
intensive sycstem. Estimated average total coet in a five-
year operation for intengive system is about $223,735/ha
which represents an average produclion cost of approximately
§ iS/kg af shrimp. For semi-intensive system. average total
production cost is & B0,260 per ha for an average productzan
cost of about ¥ 18/kg.

"During the first vyear of operation, all systems
incurred riet losses due to the relatively low production
assumed. However, positive net incomes in succeeding yeares
are obtained from intensive system as the operation becomes

more efficient. The  semi—-intensive system still incurs.

losses during the second vyear even with a 23 per cent
increase in the production level.



In most aguaculture enterprises, large initial capital
autlays are reguired. Expenses for the different *ﬂputs are
incurred throughnut. the culture periad wihile gash revenues
tend to prugrebszvely increacse. tlhen « new, producer starte
Ms operatxon, considéeration must bc given ‘to means. of
nrDV1d1nq the needed e:penses for the operatxon until JTunds
recaime availaole from the project. An enterprise that is
=ccnom1ca11\ viable .in the long run must not. . have cash fJow
,hortages i, th@ ‘shart run.

The proiected cashfiow statements {for the di fferent
systems indicate the availability = of .cash for their
-onilnued operai:onr_ (Tables 10 to. 1‘) s The 1n1t1a1 totaL
-dbh inflow requ1remunt is provided by thﬁ 1nvestar & owned
napxtal for a 100 per cent equity. Th1 also corresponds tod
the total pro;eqt cost  .calculated by. the sum -of the totel
.ap1ta1 inves tmenf and the total Ld%h ex ptnse requlrements
for the ¥1r=t year af operatxon. yamparxeon for the totel

11

3|03ect cost ‘tDtal :nveciment .and total varzab;e cos*s)'

for -the dsz“rent systkms is shuwn ir. TablP ib.v‘

Further analy=15 also Jshows the p|o1uct ’ h1gh1y
favorzble net worth as snown by . the prmJected bqlance aheetc
(Tables 14 to i6}).

5.5 Frotitability analysis

An assessment  of Lhe  commercial profivabiiiiy  of the

wroiect is necessary as basis for the final cheice of an
investment project from +the oiven alternatives. The
finzncial mescurec are classivied into firet level

indicatore  (ret discounted) such as payback pe-iod and rate
 return o investment (ROX). While thsse indicators Lcﬁ
e used to ranbt investment a)ter nalives, they do. not meas u-g
the true profitab:lily of projects because . they +Fail. to
tonsider the timing of incoumes and expences. (S iana, 1981).

The, swcond. level, of. financial measures are hkrown  are
iiscounted indicators bacruse they take into congideration
the timing of incomes wnd supenses. The reazaons for
diecounting 1 1o take into ronsideration the cecrease in
the future value of money. that is, the present vélue of
woney-is  greater than its fuiure walue. These diccounted
indicators incivde venefit-cost (B/C ratic), net present
value (NPV, ancd iniernal rate of relurn (IFR). '

Based from the analvsis. the cash payback pericd of the
woject aiternatives are relalivel y Jong with valuese of 15.8
vears for  the semi-intensive; 8.9 vears, for tle ccn<r&te
valled ponds anti &.4. yeufn for. the concrete- I1neJ ponds.
MNe loung payuack PE”IOU {or the sam1~1ntew~1ve caftkeﬁ puncs
ie largely cue to  the cost Forteruted by upn]y:na 11mc te
correct projected ac1d1tv prablem. When thesre is no ac 1 dity
wrobklem, the caeh pavback pericd is 7.6 yvears.



The ROI, which reprasents the earning’ of the
investment., is highest for the roncrete-lined ponds at 135.73
per cent, followed by ‘the caoncrete walled ponds with ‘ROT of

11.23% per cent. The semi-intensive cystem earns only about

50 Qb6 for every: dcllar of 1nvestment or &.37 per cent ROT.

The discounted ‘measures prnvida a more accurate
indication of the profitability of investment alternatives.
Thee three projects have B/C sat:mc ranging from 1.03 Ho
i.18. The NPV,"wh1rh ‘measures’ pressnt value of the future
berefits forthcoming from the proJect including thé res:dual
value of 1nve=tment, is h1qhest for concrete-lined ponds
with NPV ‘of § 1,365,455;' followed by concreté walled ponds
with NPV of . 1,172,421; and lowest for semi~intensive
system with NPV of $ 188,239. The higher the net preseént
value, the more desirable "& project  becomes. ‘Between the
two pord designs for ‘intensive shrimp farming, the- concfete—
lined pond cesign has 'a higher NPV because ‘it ‘more

profitable via—-a-vis the initial investment cost. 'In other’

words, even with less amount of investment, it can generate
benefits the came as a toricrete walled pond dns:gn which
_required hlgher initial 1ﬁvestnent.

The internai rate of return or IRR is perhaps the most
widely used indicator of profitability because * it is a
dynamic measue. Tine IRR measures the true profitability of
a project. Enterprises  with IRR greater than the
opportunity cost  of capital is considered  profitable, the
higherr it is the Letter. The percentase in excess of the
oppertunity cost of capital  represente rare profit. Eased
fram the analysis nade, condreie~ifﬂed'pbﬂd5‘fcr intensive
culture  systen hae the  hiohest IRR (18,321 per ' tent),
followed by concrete walied ponde (:1. Ué per cent) and semi-
intensive systems with 5.0 per cent. Without'liming, the
iRR of semi-intensive system is 14.6&6 .per cent. Shown ' in
Table 17 is ihe summary of the finarncial end profitability
Lasts." Full details of calculations of ‘-nanL1n1 measures
are prerenLea i Apuendix, Table 2% to Z4.

_ Based from the analysis made. intensive system in
concrete-lined ponds is the obvious chuice for investment.
It has the highest ‘pro{1tcb111*y among’ Lhis three schemes
consi dered. The intensive system in concrece walled ponds
while profiteble based from the analysis . and assumptions
nade, does - not exhibit stable viability. In short, adverse
changes in input ‘and output praunsruzll result to decreased
pro{itability, For example., & decrease :n the price of
shrimp from 220 to  #$187kg will reduce botn the investment
Cearning by 50 per cent (40,13 Lo £0.0&) anc the IRR by about
10 per cent and & benefit—cost ratioc of 1.10.

[N

|8}



The semi-intensive system is barely ahle to pay for its
cost with a B/f>ratio of 1.07 and IRR of 5.0 per cent. A& 10
per cent “decrease in output pricss o increase in fry and
feed cost .will render the operation unprofitable. However ,
it is indicated elsewhere that the cost of dime is the main
factor that . pulled down the profitability of ‘earthen ponds.

1f the ant;c;pated problem on occurrence -of acid sulfate

soil is Quickly neutralized ‘then the cost item for line will
became minimal. end this will improve the profztab:l:ty of
the. semx—:ntensxve earthen pondq cons:defably.-

¢ . »

: 6. : INSTITUTIDNAL FEASIBIL ITY

. The . development - of . pond -aquaculture -aleo needs
government institutional and pelicy support. .’ Prospective

investors should have certain degree of assurance-and fair

chance to recover their investments from the business.

A positive indication of government support to future

Aaquaculture-.in.vest-ors:i.s-the planned construction of'multi—
-species-- hatchery - assource - of - fish/shrimp - speds.
Manifestation of support can -be further strewgthened-i# a
demonstration fishfarm for brackishwater pond aguaculture is

also. established. Likewise, technital - backstopping - .of
investors . through ' dependable and X aggressive extensicon
service hss to evolve.

. A . government policy that would very likely  deter
aquacul ture develaopment is 4ha current policy on land
tenure. The duration of Tempor ary Occupational Lease (TOL)
is three years. This is a very short time indeed since from
the feasibility analysis, the shortest pavback period on
fighfarm investment 1is at leasht 5.4 yesrs under smooth and
productive fishfarm operation.

7. CONCLUSION AND RECOMMENDATION.

The feasibility analysic shows that shvimp culture in
Brunei Darussalam i1s eccihamically feasibile. The most
profitable among the fichfarm design/ronstruction and
culture system schemes analyzed is the concrete-lined
earthen ponds. .

However, the constraint on manpower availsbiiity both
in the managerial and technical levels have to be overcome.
An immediate short-term solution is to hire technically
qualified and experienced expatriates, who will supervise
shrimp farm development, operate, and train the local
counterpart personnel on the whole range .of operation and
management of the faram. : -

2]



As a visible technical suppart of the government to
prospective investors, it is desirable to establish even a
- modest shrimp farm demonstration facility where adaptive
research/trails as basis for extension recommendations may
be conducted. The area may be 15-20 ha, which will include
space for physical facilities and future expansion. The
site should be close to existing amenities such as roads,
electricity, and water. The possible site for this purpose
is Serasa, Batu Marang or Tg. Lumut. However, these sites
should have further investigation, including the chance of
obtaining the desired area from the government.

The policy on land tenure may have to be modified in
order to accommadate the slow payback period of investment
from shrimp farm development. The prospective investors
will be .more attracted to invest money if tHey have longer
secur:ty of tenure.

The prn;ected trend on world market demand and down
fluctuation of market price should be evaluated carefully by
the decision - makers in the government. This is one major
consideration whether the country should wventure in
commercial shrimp culture just to attain , self-sufficiency
level in supply or develop mare areas for world export.

Should the country decide to venture in shrimp pond
production, this would redound to better food security and
less dependence on 4ond,supp%y from other countries.

14
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Table 1. Sites selected for shrimp culture by the ASEAN CRMP Team

Locatien

Suitability

Remark

i. Belait River

2. Kg. Seribangun
’ LA 1/58, 2/%8
Pte 4/6%9
Gaz. 5274 P&34
SL betwaen 3274
and LA 1/58

3. Seri Kenangan
Lots 3367, 1849
1882

4. ‘Jambatan Tutong
Kg Senakaran
Pte 377, 378, 1271
+ Batwaen 1271 and
41698L

8. Kg. Keramut

4. Kg. Danau

7. Kg. Batu Marang

8. Tg « Lumut

9. Labu River

10. Temburong River

Semi~intensive culture

Intenaive culture

Hatechery and intensive
:ulturp

rlnténsivg cuthra'

Hatchery and intensive

Hatchary ’ .

Somi-intansive gulture

Semi~intansive culture

. Extensive and sami-intepnsive

cul ture

Extensive and n&mt-intansivo

cul ture

‘Locatad beside the
.river about S km

from the mouthj
abaut S-10 ha for
marine shrimp

About 10 ha for
marine shrimp

Prawn and saoabase
about 10 ha

‘Shrimp. about S ha

Prawn and ssabaas,
about 10 ha

Shrtmp; about. .

- 2 hay further

investigation
suggastaed.

Shrimp, about 10 ha

: éhrimp, about *40

hap further
investigation
suggeasted

At least 1000 ha for
shrimpj presently
far from existing
infrastructure
facilities

At lsast 1000 ha for
shrimp; presently
far from existing
infrastructure
fa:iltt*es




Tahle i; Acsupptions used for the dif#erent culture cystems analyzed for Brunei Darussalam

v .

Item -

Semi-intensive
Earthen Pond

Intensive
Concrete-lined
Earthen Pond

Stacking density .

and

Water ‘managoment

Peond siza

Pand davelopment
cost/ha

* Culture period

; Harveat-mizu
' Survival. rote

.‘Produﬁtion/yaar

5-10/square meter

boamarctal
Tidal +Vpump‘

Daily exchanga of
10-20 per -cont

0.9 ha/unit

213,429

120 days; 2.5 crop
per year .

30~35 grams
70 per caent
3-6 tons

20-30/&&: meter
Commercidl
Pump + éé?ation
30 par cent
replacement and
frequency of
15-47 times/crop

0.25 hasunit

658,170

120 days; 3 crops
par year .

30-35 grams
70 per cent
9-18 tons

Intensive
Concrete-Walled
Pand

- a0 =t 14 o e o -

20-30/8q. mater

" Cammercial

Pump + aeration
80 per cent
replacement and
frequency of
15-17 times/crap

0.25 ha/unit

934,713

120 days; 3 crops.
per year

30-35 grams
70 per ceant
9~-18 tons
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10,000
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Table S. ~Investment analysis for a S-ha intensive $arming of shrimp (P. monodon) in concrete-
lined earthan ponds under Brunei conditians ’ :

L
L e

Item Unit Year Na. of Cost/uUnit Total Cost Annual?

Life Units (£ 2] (€2} Depreciation
%)

Pond developaent o . . : .
pend construction ha. - ’ - ] 858,170 2,790,850 -

pond plastic .
1ining ha. S -] 100,000 . 500,000 . 100,000

buildings (cffice,
living quartera,

starage) .8q.Me 1S5 70 ’ 800 . 35,000 2,335
_Equipments
Axial flow pump
with motor - aach g 2 5,000 10,000 . . 2,000
Padd} ewheal .
aeratars (2 hp) each S 40 &75 27,000 9,400
Nets, buckets, . . :
boxes, etc. 2 ’ mngO N‘uoo
vehicloa (pick-up) . . : i
" 4=wheealed oach 10 1 - 25,000 . 25,000 2,500
b~vheelead - aach 10 ) 48,000 45,000 4,500

se

TOTAL INVESTMENT o 3,437,850

TOTAL DEPRECIABLE .
INVESTMENT S . 6474000 . 119,235

"INVESTMENT PER - .
HECTARE : , 687,570

3 Computad using astraight line methad with zero salvage value.
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Table 7. Projected income for a 10-ha. semi-intensive farming‘o§ shrimp (P. monodon)

- ant e g et avhn s o ots vy s oo s

NET INCOME

Item Yr 1 Yr2 Yr 3 Yr 4 Yr S
Income: ) .
Sales 600,000 750,000 700,000 1,050,000 '1,200,00
Lesa: Costs .
Variable: _ :
Ehrimp fry/seed 243,750 243,750 243,750 243,750 243,750
Salaries/Wages: i ' ,
Farm manager 36,000 36,000 346,000 36,000 36,000
Technicians/ : . "
laborers 90,000 90,000 90,000 90,000 - .77 90,000
Hired laborers 27,000 27,000 27,000 27,000 . 27,000
Security Guards 19,200 19,200 19,200 19,200 19,200
Feeds, FCR=1.4:1 144,000 144,000 144,000 144,000 144,000
- Lime : 160,000 160,000 ° 140,000 160,000 160,000
‘Gasaline ‘and 0il 3,600 3,400 © 3,600 3,600 3,600
Teaseed cake 11,250 11,250 11,250 11,250 11,250
Rapair and : . :
Maintenance 18,000 15,466 13,933 11,400 9,866
Miscellanasous 5,000 5,000 3,000 5,000 5,000
Fixed: , : . '
Depreciation 25,333 25,333 25,333 25,333 25,333
Interaat on operating
. costs. (except ' _
depreciation) 4% 23,912 23,810 234749 23,4648 23,586
e , , ] .
‘TOTAL. COSTS 807,045 804,409 802,815 800,181 798,585
-207,045 -54,409 97,185 249,819 401,415




Table 8. Projected income for a S~ha. intensive farming of shrimp (P. monodor) on concrete-

lined garthen ponds

s

- - -~ o o e o e e et e 2 e e e i 2 e et et ot e o 8 S B . . B 9 08 e S AR O O s T e S, O . e 20 S e e i
Item . : Yr 1 Yr 2 Yr 3 Yr 4 Yr S
Income: ' .
Sales 900,000 1,350,000 1,732,500 1,732,500 1,800,000
LESS: Costs
Variable: _ :
Shrimp fry/seeds 468,750 448,750 468,750 468,750 468,750
Salaries/wages:
Farm manager 36,000 364,000 34,000 36,000 346,000
Technicians/ . o
"labarers S4,000 54,000 54,000 54,000 54,000
Hired laborers 13,500 13,500 . - 13,500 13,500 13,500
Security Guards 19,200 . 19,200 19,200 19,200 19,200
Feeds, FCR = 2:1 300,600 300,600 300,600 300,400 300,400
Electricity:
Water pump 74275 - 74275 74,275 7,275 74,275
Rarators : 10,575 ° 10,575 10,575 10,573 T 10,875
Gasoline and oil 1,000 1,000 . 1,000 1,000 1,000
Teaseed cake ’ 6,790 4,750 &,750 6,750 &,750
_Repairs and maintenance 64,700 52,776 41,353 29,429 18,0046
Miscellaneaus 2,000 1 2,000 2,000 2,000 2,000
Fixed: . ‘
Depreciation , 119,235 119,235 119,235 119,235 119,235
Intarest on operating : :
costs (except .
- depreciation) 4% 39,374 38,897 38,440 37,963 . 37,506
TOTAL COSTS 1,142,959 1,130,561 1,118,478 1,106,777 - 1,094,397
NET INCOME - 242,959 219,439 613,822 - 625,723 - 705,803




Table 9. Projected income for a S-ha. intensive farming of shrimp (P. monodon) in concrete-
* walled ponds -

Item Yr i o yr 2 Yr 3 Yr 4 . Yr 5
Income N
Sales 900,000 1,350,000 1,732,500 1,732,500 1,800,000
LESS: Costs : e
Variable: ' ‘ : : LorEEe
Shrimp fry/aeeds 468,750 468,750 468,750 468,750 468,750
. Salaries/wagas: ) : o
Farm manager 36,000 ° 36,000 34,000 36,000 , _§$}000
Tachnicians/ : ‘ v S
laborers 54,000 54,000 54,000 S4,000 54,000
- Hired laborers 13,500 13,500 13,500 13,500 13,500
.. Sgpurity Buards 19,200 19,200 19,200 19,200 19,200
“Feeds, FCR = 2:1 300,600 300,400 300,600 300,600 300,400
.. Elactricity i ‘ ' ‘
- Water pump 74,273 7,275 7,275 L 74275 . 74279
Aarators 10,975 10,575 10,575 10,575 10,975
_Gasoaline and 0il 1,000 1,000 1,000 1,000 1,000
Teaseed Cake . &4750 &4750 6,730 &,750 4,750
Repairs and maintenance 64,700 52,779 41,353 29,429 18,006
‘Miscellanaous costs 2,000 2,000 2,000 2,000 2,000
Fixed: :
Depreciation 119,235 119,235 119,235 119,235 119,235
Interest on operating .
costa (except - o
depreciation) 4% 39,374 38,897 38,440 37,263 37,506
TOTAL COSTS 1,142,959 1,130,561 1,118,678 1,106,777 1,094,397
- 242,959 219,439 . 613,822 625,723 705,603

‘NET INCOME




fable 10. Projected cash flow

© e e s G e e a0 o e e S it i VO ey 0 0 s S R D R s S S b

CASH INFL.OW

Equity 3,072,090
Sales -
Total Cash
Inflow 3,072,090
CASH QUTFLOW
Pond dev't = .
costs " 2,134,290
Other
investment
costs 180,000
Variable
costs - -
Total Cash
Cutflow 2,314,290
NET CASH
INFLOW 757,800
flug: CASH
- BALANCE BEG'G -
CASH BALANCE .
797,800

budget For;e 10-ha. semi-intensive farming of shrimp AP; monodon)

'600,000

757,800

- — e

757,800

-157,800

| 757,800

P L]

750,000

755,266

——— e e o e o

600,000

— s g s Bp 2

755,266

- — e

900,000

10,000 .

- 758,733

E T

763,733

136,267

594,734

- ———-

Yr 4 Yrs
1,050,000 _ - -'1,200,000
ot o e, .
1,050,000 * 1,200,000
- © 0 10,000
751,200 T 949, 666
751,200 © 759,666
278,800 441, 534
731,001 1,029,801
1,029,801 1,470,135




Table 11. Projected cash flow budget for a S-ha. intensive- farming of shrimp (2. amonodon) in concrete-lined earthan

ponds

ITEM

‘Yr o -

Yr i

Yr 2

Yr 4

Yr S

CASH INFLOW
Equity
Salan

Total Cash
_ Inflow
CASH QUTFLOW
‘Pond development
couty )
Other investment
cants
Variable
costs -

Total Cash
Cutflow

"~ NET CASH

" TINFLOW

Blums CASH BALANCE

' CAEH BALANCE
ENDING

4,422,200

4,422,200

3,290,850
147,000

g s s o

3,437,850
984,350

o s . et sy

984,350

900,000

- - e -

900.0?0

984,350

84,350
984,350

. 900,000 .

1,350,000

1,330,000

972,429

377,571

1,277,571

1,732,500 .

1,732,500

5,000
963,003

968,003

76,497

1,277,571

2,042,048

1,732,500

- e o s o st 2t

1,732,%00

951,079

- oo s e e o

951,079
78,421

2,042,068

T . e ot o o0

2,623,489

1,800,000

————— - ek e

1,800,000

944,686 .

85,344 .

2,023,489 . .

- o o e r

3,678,833




Tiéble 12. * Projected ‘cash flow

budget for a S-ha.

intensive farming of shrimp (P. monadon)

in concrete walled ponds

ITEM

Yr t

- -

Yr é

Yr .4

Yr S

CASH INFLOW
Equity
Sales

Tatal Cash

Inflow
CASH QUTFLOW

Pand’ develapaent
coste

Other investament
coste -

Variable costse

Total Cash
Outflow
NET CASH
INFLOW
Plugs CASH BALANCE
BEG‘G

CASH BALANCE
ENDINS

5,804,915

5,804,915

4,473,565

147,000

4,820,543
%84 ,350

900,000

900,000

984,350

- - -

984,350
- 84,350

984,350

900,000

1,350,000

- > d o s S

1,350,000

972,429

P e Lt

972,429
" 377,571

900,000

1,277,571

o o s o e @8 o

1,732,500

5,000
963,003

o . o o o

968,003
764,497

1,277,571

s oy e T e e e

2,042,068

1,732,500

1,732,500

951,079
951,079
781,421

2,042,068

- i -

2,823,489

1,800,000 .

1,800,000

$,000 -
939,656

2 -4 900 2

944,656
855,344

2,823,489

o - -

3,678,833




Table 13, Compariwon of inveetment roquired for sami~intansive and intansive farming of shrimg (P. menodon) under
Brunei conditionsa ‘

Culture ) Pand Shriap farm . Total ‘ Total Total

system - design N area, ha " invesment : variable Project
. cost/ha > cost/ha cost/ha -
($) %) . B
Semi-intensive Earthen ' 10 231,429 o 75,780 307,209
T . pand T : :
Intensive Concreta-lined s 687,570 196,870 .. .B84,44¢..

earthan- pand

LPR R 3

-

Intensive Concrete walled - 964,113 . 196,670 1,160,983
L ) . . pond - - .‘ . (. »-




Table 14. Projected balance sheet for a 10-ha semi-intensive farming of shrimp (P. monodon)

U Nt s B Rt 498 Y .5 BT R T DA Sk Praef LAV s LA P G e & O S Bess vl B G A B -—— o o - o 1y

- AND EQUITY

o e e

ot e ot B P S T LA S S R ) = 1 ] e S e M T AR AP e B A B4 S e el G-t Bt ey S

Item Yr 1 Yr 2 Yr 3 Yr 4 Yr S
ASSETS:
Current Assets: : o R
Cash 400,000 594,734 731,001 1,029,801 1,470,135,
Fixed Assets: - ‘ ’ '
Pond dev’t 2,134,290 2,134,290 2,134,290 2,134,290 2,134,290
Other ' :
investment S
items ' 154,667 139,334 114,001 98,668 . 73,335
TOTAL ASSETS 2,868,957 2,868,358 2,979,292 3,262,759 3,677,760
LIABILITIES AND ) | '
EQUITY .
Liabilities - ) - T - - - .
Equity 2,888,957 . 2,868,358 2,979,292 3,262,759 3,877,760
TOTAL LIABILITIES '
2,888,957 2,868,358 2,979,292 3,262,759 3,677,760

S T



Table 15. Projected Balance Sheet for a S-ha. Intensive Farming of Shrimp (P. monodon)
in Concrate-Lined Earthen Ponda ' )

o . e - -

-Itom yr 1 Yr 2 Yr 3 yr 4
ASSETS . ! . .
Currant Assets:Cash ‘900,000 1,277,57¢ 2,042,048 2,827,469 3,478,833
Fixad Asaets;: : B . ) )
Pond devalopment 1 2,790,850 2,790,830 2,790,850 2,790,850 2,790.850
Other Investment items 527,765 413,530 294,295 180,250 60,825
TOTAL ASSETS © 4,218,615 4,431,958 5,127,213 5,794,399 6,530,808
LIABILITIES AND EQUITY .

Liabilitien - - - - -
Equity 4,218,615 4,431,951 5,127,213 5,794,399 6,330,508
TOTAL LIABILITIES AND ‘ . :
EQUITY 4,218,615 4,431,951 5,127,213 $,794,399 6,530,508




Table 1&6. Projected Balance Sheet for a 5-ha. Intensive Farming of SRrimp (P. monodon) in Concrete Walled Ponde

v - - D e 0 T S T A P P e 9 S S A S 0 B B e Pt P .-

Item Yr 1 Yr 2 Yr 3 Yr 4 ) Yr 5
ASBETS:
Current Aesets:iCash : 900,000 © 3,277.571% 2,042,068 2,823,489 3,678,833
Fixad Assets: . : s : .
Pond Construction 4,173,865 4,173,569 . 4,173,565 4,173,565 4,373,565
Other investment items 827,768 413,530 294,299 180,060 ] 69,828
TOTAL ASSETS 5,601,330 5,864,686 6,509,928 ‘ 7,177,114 S 7,913,223
. LIABILITIES AND EQUITY .
Liabilitias R - ' - - - - -
Equity 5,401,330 5,844,666 6,509,928 7,177,114 7,913,223

TOTAL LIABILITIES AND - .
EQUITY 5,601,330 5,864,646 6,509,928 7,177,114 . 7,913,223

—as - B R e L T

- —— o - - - - -



Table 17. Comparison o«AnxoﬁwnmuwHuw< of semi-intensive and intensive
farming of shrimp (P. monodon) rzamw Brunei conditions.

-l‘-lnhl._HIIIII'.DI-’&F-.IKUIE"E\BIEtlll'llnllillllll!lﬂall-n,-[;irﬁtlﬂlil?kl-'.r...."vr..ila..!ilalvl!{.‘.tlf..-!-rlls!f.‘..‘t\!:.-.. atid 11 AT AL LA

‘Profitability indicator Sami~intensive Intensivea

Earthen Pond Concriete Concrete-
. Walled lined
- Cash payback perjod (years) 15.80 8.91 6.40
Rate of return on investment, | .
ROI (%) . : 6.32 . 11.23 15.73
Benefit—-Cost ratio (B/C) 1.03 1.13° 1.18
Net Present Value, NPV (3) 188,239 1,172,421 1,365,455

Internal rate of return, IRR (%) 5.00 N 11.04 .158.21

- - — - am v . " T G e G . - Y S S e Gy, g S P S i W G0 Wb o ) WA P M W S Wt




Taple 18, Estinated annual quantity and cost of material inputs per hectare of shrimp farming (A, nopodoer)

by culture system

P ]

Coast/Unit
(€3]

Input Unit

Semi ~Intensive

Gty Cost ($)

Intensive=’"

ity

Cout ()

[ — Y

e B 00 P s S SO e e S B S Y B B oo aan

Shrimp fry/seed

Fewr kg,
Electricity s Ve
Gauoline and oil t

Twasewd caile o kg

pot.

S dhe

(0, 10-0.185)

0.125 . 195,000 24,375

2.00 7,200 14,400

LR I

0. 15‘:79 MEERIG L R A AN

0.20 - 1,800

S 3.00 375 1,425,

el

-7 R

750,000

.......

93,750

50,120

e et
CUE,E70 7.

200 ..

Lime, iov, Sa0 “ton. D20 000 Y ST e Teg 16,0000 - -
‘migstelia'i‘é‘bu;'s" _;‘ R i - IS RV T -.,;E-;b‘st,.r....- . s i - . oo - —.» - ‘.4'60-‘
TOTAL et ' MR . O sa,7e0 159,390
““The shhe‘for concréte wallad ponds - and concrete~lined earthen.
. : i e - yuen
W ‘ S IR - e
' ' I IR o RN
P O BN “" .t B
[y e o '




Table 19. Manpower and salary requirements for shrimp farming (P. monodon) by cultdre system
Manpower Mo. ‘Salary Semi-Intensive ’ Intensive~s

: ($) Number An. Salary ($)- Number An. Salary (¢$)
Farm Manager 3,000 1 ' 36,000 1 36,000

- Technician/laborer 1,500 5 90,000 3 54,000

Additional Hired * )

Laborer 30/man-day 900 27,000 450 13,500
Security Guards 800 2 19,200 2 19,200

*’The same for fully-concreted ponds

and cancrete-lined earthen ponds



Table 20. Calculation of repairs and maintenance cost of depreciable investment items for. semi-intensive and
intensive farming (concrete walled ponds and concrete-lined warthen ponds) of shrimp (P. monodon)

Investmant Item

Yr 1
Buildings: Gami-intensive ‘ 50,000
Intansive*’ 35,000
Equipmants
Axial flow pump with motore- ‘ . 10,000
Paddl ewheel aerators=” 27,000
Pump and engine plus house“’ . 50,000
Pond plastic lining=~~ 300,000
Nets, buckets, boxes, etc: ]
Semi ~intensive 10,000
Intaencive~” 5,000
Vehicles ‘ 704000
TOTAL: '
Semi-intensive ' 180,000

Intensive~” 647,000
Rapair and Maintenance Cost (10% of Tatal)

Semi-intensive ' 18,000

Intensive=” 64,700

BEGINNING

e o 4140 S D S % D ot SO U e Sl e s e A VY P et A B e T

8,000
21,600
40,000

400,000

5,000
2,500

63,000

154,667
827,765

15,466
52,776

VALUE (#)

3 3
43,334 40,001
30,330 27,995

6,000 4,000
16,200 10,800
30,000 20,000

300,000 200,000
10,000 5,000
,000 2,500
56,000 49,000
139,334 114,001
413,530 294,295

13,933 11,400
© 41,353 29,429

A4 o S e S e et B S G 8 G % e s e e 8 T e 0 S e Py et YAt e i

- . o 4 W o b 0t et o et

2,000
5,400
10,000
100,000

16,000
5,000

42,000

- - g e e G o ¢

-ovey

"The same for both pond systems of intensive iarming (concrete wallaed and concrata—lxned)

®’For semi-intensive farming only

&



Table 21. Projected annual production and value per hectare of shrxmp

{P. nonodon) by culture system

Year Price/kg Semi-!ntensive
($) Prod. (kg) value ($)
1 20 3,000 " 40,000
2 20 3,750 71,000
3 20 4,500 90,000
4 20 5,250 108,000
5 20 6,000 120,000

o - am —— - - — e ey e v S s U S et B Pomp ey

‘asProduction is the same for concrete-walled pondé

“Intensive~’
Prad. (kg) Value (%)
9,000 180,000
is,soo 270,000
17,325 346,500 B
17,325 346,500
18,000 360,000

and concrete-lined earthen ponds.



Table 22, Calculation of financial and profttabil:ty measures for a 10-ha sem:-intens:
farmxng af shrimp (P. monodorn)

.
- - - - - —— - - —————— - v —

Total Incame Total Cast=” Discount Discounted Discounted
Year ($) _ (%) Factor (4)47 Income (#) Costs (¥F)
1 600,000 '3,072,09007 " 0.9615 576,900 2,953,814
2 750,000 ‘ 755", 266 0.9246 . 693,450 &98,319
3 900,000 753,733 0.8890 800,100 .;.,70,069"
4 1,050,000 751,5’00 0.8548 - . 897,540 642,126
5 . 3,407,625/ 749,666 0.8219 . 2,800,727 - 616;150
TOTAL | - | 5,748,717 5,580,478

ot s e vt ey s G e - — ——— - — —— -

a/Excluding interest and debreciation
°’Inc1uding initial investment cost of $2,314,290

- «“Including residual values of pond development ($2, 134 290) and ather
investment items ($73,330) - )

as 1
(1 +.08)"



1. Benefit-Cost (B/C) Ratio = §;769,Z;Z = 1.03
5,580,478

2. Net Present Value .NPV) = 5,768,717 = 5,580,478 = 188,239

3. Intarnal Rate of Return (IRR)

A A i s < D S TS G A S S (A e N U Al ek W A T R o e e S W P e (G S P Y S S Sy g A W e 0 S G g S0 B e S ——— T e e S s e S S S WP e O I S Ot S T B T Tl e e B D o

Year Net income.g : Discount Factor Discounted Net Income

15% 10% 15% 10%
1 =-2,472,090 0.86%6  0.9091 -2,149,729 ~2,247,377
2 5,266 0.7561  0.8264 - | 3,982 4,352
3 186,267  0.6575  0.7513. 96,171 109,890
4 /298,800 - 0.S718  0.4830 | 170,854 204,080
s 2,657,959 0.4972 0.6209 1,321,537 1,650,327
. Tatal - ‘ - -557,185 278,327
" JRR = 10 + __5 (~278,728) = 5.00%

-278,728 + 557,185



ACR°F .=
22900 =

06Z b1tz
I9F°9%T = 104
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Table 23.

intensive farming of shrimp

earthen ponds

nwuncpwnwoa of financial and profitability measures for a S-ha

(P. monodon) u: concrete—-lined

-— - —-—— —

—

Total Income

Honmu Cost=~

Discount

Yaar ($) ($) Factor (47)°7
1 900,000 4,422,200~ 0.9615
2 1,350,000 wqm.ama 0.9246
3 1,732,500 963,003 0.8890°
4 1,732,500 951,079 0.8548
5 4,651,675 939,658 0.8219
Total

Discounted
Income A&v

- e s o ¢ o A S P B i S G # S

865,350
ﬂrmam.m“o
H.mao.uenA
1,480,941
3,823,212

' 8,957,905

Discounted
Cogts (%)

— - - ———

4,251,945
899,108
856,110
812,982
772,305

7,592,450

«/Excluding u:wm1mmﬂ and nmu1mn»mn»o:

®/Including u:unpwn »:<mmnsm:n cost of $3,437,850

=/Including .residual <mwcmm of pond development ($2,790, wmov and ow:mw

investment items ($460,825

[- X4 1 §

(1 +

.04)"

- - — -



1. Benefit-Cost (B/C) Ratio = 8,957.905 = 1.18
7,592,450

2. Net Present Value (NPV) = 8,957,905 - 7,592,450 = 1,365,455

3. {nternal Rate of return (IRR)

(RS T 0 R T ST S e e - % i e D S ) WA A b WS Gt g RO SAED Gamt S e D S Se? B S S . P Yl AP B e | . S s Waf . P A8 W A o VS GRS PP A LY AR YA G Aol At A Pt s Bt it Bss et SRS SRS B 2d 4 B SRS Y VS P B B S AT o St A S WD My WC e SR S S @00 W e

Year Net Income Discount Factar ' Discounted Net Income
S 15% 107 15% 10%
i -3,922,200 0.8696 ‘0.9091 . =3,062,905 ~-3,202,032
2 377,571 Q0.73b61 0.82464 . "‘295,481 312,025
3 769,497 0.657% 0.7513 . 505,944 578,123
4 781,421 0.5718 0. 6830 . 444,814 o 533,710
S 3,7{2,017 0.4972 0.6209 ) 1,845,615 - 2,304,791
Total . : . 20,951 - 526,617
IRR = 10 + 5(526.617) = 195.21%

526,417 + 20,951



4., Cash Payback Period
| Year o zmn.nmms‘ulmﬂem
1 : -84,350
377,571

769,497

» U N

781,421
5 .- __Be0.3a2
Total . 2,704,481

.mp Rate of mmﬁ:m: on Investment mmuwv

"ROI = 540,896
M.&GN.mmo

= 0.1573 or 15.73%

Cash Payback
Period

]

3,437,850
2,704,481/5

b.36 years



Table 24. Calculation of financial and profitability measureées for a S-ha intensive
farming of shrimp (P. monodon) in concratu walled

Total Income Total Cost«” Diécaunt : | Dis&cuﬁted ' Discounted

Year ($2 ($) . Factar (4097 Incomg.(ﬁ) Costs (%)
1 900,000 5,804,915% .  0.9615 865,350 5,581,426

2 1,350,000 972,429 0.9246 1,248,210 899,108

3 1,732,500 963,003 _ 0.8890 " 1,540,192 856,110

4 1,732,500 951,079 - 0.8548 1,480,941 ~  ©12,982

S 6,034,390 939,656  0.8219 " 4,959,665 772,303
Total h » \ , : 10,094,358 8,921,929

S SEER WD ST G St s SRA SUR S G Sy L3 Lx ) Ll — e et - S e

“’Excluding intéresf and depreciation
®“Including initial investment cost of %4, 820 565

=/Including residual value of pond development ($4,173, 565)
and ather investment items ($60,825)

‘g 1

{1 + .04)"




1. Benefit-Cost (B/C) Ratio = 10,094,350 = 1.13
. B 8,921,929, SR

2. Net Present Value (NPV) = 10,094,350 - 8,921,929 = 1,172,421
3.. .Internal Rate of Returr (IRR)

B

. e, e 0.5 b o e S (9% S G VA i S Wl e SR G e W P Sinte 604 Cers B A M e G R WY e

- S G s S ) ST WA bl gt b S s SO

Net Income - 'Discou;t ngﬁur Discounted Net Income
Year. .. : - 15% -10% . 15% - o 10%

1 ~4,904,915  0.8696 0.9091 ~4,265,314 -4 ,459,058
2 377,571 0.7561 0.8264 285,481 312,025
3 771,497  0.6575 0.7513 , 507,259 579,626
‘4 781,421 0.5718 . 0.6830 . 444,816 -  S33,710
5 5,094,734 0.4972 . 0.6209 . 2,533,102 3,163,320

~492,656 . 129,623

IRR = 10 + ____ 5(129,623) = 11.04

129,623 + 492,654
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