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A Smdtrlsfic investment model was used to evaluate thl! 

prOSpt,,'ts ft>r developing all ins/torf! albacore twUl jiShCl:V 

oJJ' the Nist coast of Australia. This mmielling tcchnique 
allows the likel;v diSTribution of outPutl costs and returns to 
b(~ Wkl>f) into (Jcc.:mmt l~:tpli(.:itIYt and provides the l'(mgl1 of 
p()ssibh~ outCOIIU!S with (lssociatec/ probabiliti(1s. It wasjowul 
tl1m if the flsh(.»ry is set liP on (I si.t month se(lsanal basis, 
J1shtH·tmm Iwve (/ 7S per cent chance 01 making a Nw/rate 
0/ return to c(J/)iwl ()f 5 per emu or mort'. and (,1 40 per cent 
clUlnCl! of a real rate of return in e.tcess of J () per C(illt 

tll1C nuUmfS nrc grutQlill for Ihl! nsslslnncu of Poul Monis. Hhulldn 'rnmdwcll ond '~imJs~>' Chal\ge lit 
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Although it is kn~)wn thnt there is n potentinl to establish an nlbucore tunu fish~~ry orfthe 
east coast of AU5u:nliu; thispotenti41 hus not been eKpluited by Australian tishunnen. 
Albucore tuon (Tlttm,m,f aiatunga) is A highly roignuory speelcs, nnd the south Pacific 
alhacore fishcry is bused on n single stock. This stock is tlshed by operators from JnpuJl; 
Tniwnn, Koren. the Unit¢d Smtes. New Zeulnnd and. to n fnr lesser degrec\ Austrnlin. The 
purpose in this study is to evuhuHe th~ prospects for developing nn inshore albacore turtn 
troU tishUry orf the east const ot~ AusttnUu. 

The analysis in the paper is ulldl~rtAken using a sto(;hastio investment model. Such models 
may be n useful t()ol to nssisl decision mnkers engnged in explott\tory and developmental 
fishing. In pnrticulntt such models can be used to analyse the possible benefits of 
ndditional investment und to examine the possible effect of lllternntive policy or 
man;tgement changes on the expected t1nuncial status both or individul.\l operutors nnd or 
the t1shery. 

Background 

At present, mature albacore nre luken by longUne throughout the South Pacit1c nod 
juv(mHe albacore are taken using surface fishing methods in intemutional waters in the 
Ta.'imun Sea, in the subtroplcnl convergence zone eust of New Zealand und in New 
Zealand cons tal waters (Oarvey 1991). The New Z..ealund ulbucore troll flsherYt which 
operates from December to May each yeil'" hus unnuullandings of 2000--1000 tonnes. In 
1991·92 over 3000 tonncs of ulbacort~ WOft! Ulken over the nvc months December - April. 
with most of the cntch taken Junuury-Mnrch (Chupman, Ward nnd Ramirez 1993). About 
200 boatS are licensed to troU for albacore in the New Zcuhwd troll tishery, although 90 
per cent of the catcb is usuully tuken by 25 par cent of the houts (Garvey 1991) 

Within the Auslrruiun fishing zanet mUtUre ulbacol'c nrc taken us bycutch in the Japanese 
und domestic longline tisheriest the domestic troll fishery, nnd the domestic recreational 
fishery. From 1985 to 1990, around 1200 tl1nnes of ulbncore were tuken unnuuUy by tho 
Japanese longHne f1shery. This wus mostly taken from southeastern ureus of the Australian 
nshing zone. About 250 .. ·600 tonm~s nrc tnken annually by Australian fishermen nod 
angJers (Cuton and Ward 1991). 

to the pust, the main markets for Australian albacore have been the locnl coastal mnrkets 
for fresh fish,the Sydney t1~h market, the Melboume tish market nod the Heinz cannery 
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in EUt!n. AddiU~1rtul markets, such tl.~ t'orsillokc(i ulbucore. u.re under dovelormlt.mt. und 
there is also n Inrsc~ wurld trude in nlbuc(j",~ 

Becuu~ the dom~sticmnrkQtror ulbncore is small. thefe is [l wide vnrintion in price. The 
price received for ulbueorc delivcmd ttl the Heinz cunnery in 1990 was $L2(J....1.50 a 
kilogrJm (Cuvin 1991). DUring th~ Burenu nfRnrul Re:mutc~s study l1~f~tred to below, 
albacore (rom the study vessels wns shipped from Eden to ltu~ Sydney and ~ft!lhourne 
mnrkuts. There WIlSU ",·hie .fungc in tlll~ pncesrcccived, ulthmlgh the average SydnllY and 
1v1elboumt: prIces w~~rr,! similarutS2.341kg and S2.l6lkg tl)spcctively. ·nu~ lowcrl'.1ulboumc 
price was tm dl,Jubt purtly due to the fuct thtlt twice n..') much of thu catch wus sold onto this 
tunrket (Chapman at at 1993). 

In 1991 .. 92 the then Bureau or Ruml R~snurces (mlw the Bureau of Rt::source Suicnces) 
imUutcu tl program tu demonstrate the possibUity of un Australian albacore fishery. 
Although ulbucort! occurs alung. both the CUM nnd w('!st coasts of Austruliu, the 13Uft!UU of 
Rural Resources' study was focused Ull stocks along th~ Australian cust coust. Under the 
l)rogrnm~ the operations of two ulb{lCOre tro11itlg vessels otT castcm Austrulia were 
mcmitorud and 0pufationul cost datu and cutch rl!lUrnS dam ror these boats ware collected 
(Chapman at a1. 1993). It nppcurs thut catch rates similar to thuse obtuUlcd in New 
Zealand are possible off eastern Au:~[ruHu. The unulysis presented in this study i1.t in large 
measure based on dOllU collectud dunng. the Uurenu nl' Rural l\esnurce~ program. 

MethOd 

Development of u new fishery CUrl involve high fmutlciul nsks. Rug.nrdloss 0(' whether the 
devclnpment work is fmunccd from public or privcuc sources. it is important that potential 
(tnnneiu} hcnufils arc twuluutud against expected costs. 'the expected llnancml stntus ur u 
developing l1shcry can be reassessed as development proceeds uno moru information nn 
the fishery becomes uvuilublc. 

The effect of risk on returns from investment cun be Hlcludcd in both point csUtmltion 
models und st()chnslic moduls. Risk cnn be included in [WhH estimation modcl~ by 
increasing the u$sumud disctlunt rutu und thus giving h!ss weight to future returns; by 
upplyinS risk adjustment to the single csUmutus usud for u;1("h paramelur; or by cnn'ymg 
out sensitivity ullulyscs for ultcrtmtiv~ vnlues or thl) uncenuin pUrnmtllUrs. In thu results 
from stochastic trmdels. risk is explicitly rl!presemcd by prlJsenting the returns fmm 
invesU'mmt us n probttbHity distribution (TreAdwell, McKelvie nnd Mnguire 1991). The 



range orpossibll! ti!tUl'ns is obtained with lh~ussochu~dprl'bnbUhiesf The Ukoly probahility 
distributions or output, costs nnd pricus nrc ,-,xpUcitly included .inUlo ~nlculutions. 
Moreover. Uu~ gruphic prcsentMitm or the results {us ror cxumplu in nguru 1 )pnwid~s 
decision makers Witll u concise summury of possihle oUiC()tl1t.lSUtld thuir cstimutou 
probubUities. this is !l putdcuhlrudvuntnge in un environrmmt or limited inronn\~tion und 
high risk. A stochastio model cun be used to assess tho effect of allernatlve ussmnptiOtls 
nnd alternative pulicies on future f¢turllS. and to assess which udditi()J1Ul informutiOll muy 
have tho highest payorf. Stllchasticinvestlllcht models hnv(~ been usod in tlssosshtg ri.sky 
investments in several primury industries, Itl~ludillS livestock (Cassidy; Rodsers ,\ltd 
tv'lcCunhy 19'1()t nOw hl1rticuhuful crops <Bmwn nnd HuH 1982\ 1'l'eudwuUuud Woft\mdeJ1 
1984) «lld new nquucuhure industries (Tteudwell, fvfuKelvie and Muguiru H)U O. 

Two fund::uncntat questions mlating to nny fisheries duvulopmcm nrc whcthGI' fi!)hurmefl 
UfC likely to make retUrns from ttlc t1~ht!ry commensurule with whnt t.hey could make 
elsewhen.-. t\nd whether returns from the fishery ute likely \0 hI! suffiaicnt to WUJfant 
additional dcvclopmuntul resu .. trch. The queMion or whether l'CtllttlS to Jishunncn would 
be sufficient cun be uddresscu by using u stoctHtstic invcstmcflt mndel to calculate the 
range of expecled internal nnes of return. "M1C internal rute of return of un operation is the 
discount rate at which the cottmutcd future net benefits equal zero. Whether nddiUonnl 
investment in t1sheries ~xplorution and dcycloplmmt is v..tlrrunted can b\'~ addressed by 
using the stochastic investment modello culcuhltc the- effects of such devotupmcm on the 
expected range of possible nt.!t prescnt values of the fishery us u whole. "fhis involves 
calculating the net present value of future benet1ts and costs fur n given assumed discount 
rate. 

Expected annual net benefit for:m indiVidual fishcrmun emcritlg the ulbucorc fish cry will 
depend on the catches or aJbucon.! und bycnlch species, the prices J'cccivcd for the fish. the 
fixed cost-I) or entering the lishcry (h,r instance, purchase of bout und fishing gCiU-'. the 
varinble C()!)lS associated with tilt! nshing activity. and in I.he final year of the project. any 
salvug~ valUt! for the hout. This can be r~prcscml.!d fnr l.mch )CUI' hy thl.! fulluwIng 
equation: 

(1) 
I 

N BJt t; l: P/21Jt .... Sill ..... Cpr - elill 

t~l 

where NaJI is the net benefit received by fishcrmnnJ in period lY(!Ur) ,; Ptt is the price of 
the ith species of fish it) period t; Q'JI i.l tl1~ cutch or the ith species by t1shermunj in perind 
n SI?J is the salvage vulue of f1shcrmnnj's bout (includud only ill the linnl yunr); CJ]I is lOlal 
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tlXCdC(lSts or fisherman} itt period t (in YCL\fS when t1xt!Q CO$h~ Ut~ incurreu); und eVJI is 
total vurinble cost, ('}t~ t1shcrmunJlnpl!riod t. 

" (2) NS, ;:;; k NaJI ~ R, 
I~l 

whcre BtlS the r~~arch cust incurred in devcloptnenml fishing in year I, Dcyelopm.:ntni 
Cl)Sts. includingreseurch costs. should be includt!d llS Po cupitu.l C()st when estimating. the 
net present vulue of the lishcr}1 us u wh()I\ .. •• It is ussum~d that the cost lJt' unycxplorutol'Y 
or developmental research or {nth\structure requirt~d t11r the d~v~lol1mcm or the fishery is 
nol borne by individunl l1sherrnclll;.mi is independent of the number of o peru tors and thu 
l1perations of individual n~henllcn. 

The qucMi.on ()f depreciation docs not arise in esthnuting u fisherman's i"tumut rUle of 
r~tuJ'Jl or the net present vulue 01' the t1shcry, bocuuse both of thuse measures ure hased on 
sumtnulions of' the above yendy expressions over the evaluation pettod, with tlll costs 
entering in fuJI in the yeur in which they ute incurred. 

~ 

1"he expected internnl rJtc of return (II?R) for an. individual f1shenllun is det1ned by: 

(3) 

where r is some specified time hurizon. The net present value (NPl') or osts nnd returns 
over the whole lisheey. ror u given nnnuul discount rate (r). cun be CUlcUUHCd us: 

(4) NPV = ±(.~)t NE, 
/-1 1 +r 

The net presem vulue of the l'isht!I'Y rlluy be impurHUlt wh\!tl n.wiuwing udditionul 
developmentul costs. 

The simulution mudel wns mude stochnstic in the l1oll"dctorministic eoufficicntB (SC~ 
Cussidy at ul. 19/0) using the SAS ~1rmte Curlo simulutor~ tnlc huemul rates of return nnd 
nct prescnt vulucs obtained were theh plntted ugninst. thuir frequencies nf m:currQnce to 
gel their p.robttbUily distributions. 
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th~hlodel was fitS! used to explore PQssible differeJlcesln tetUrn\lUlW¢(!t) n run Umc 
(tw¢lvc mQnUl$)tllb:l¢oret1$herynndn$ig.mphth~usonal Oshcfyw To demortstrntf! the 
us¢· otth"modcllo cOfilp~re.tYtemntiv¢ dcyciopmctlts .. th¢ model w~s.thenus~d to r~sscss 
the likely rc(ums to th~llsheJ)' wlilichanges in marketing, wh.icl1 m.uyrcquire llolicy 
changes :md ndditl(mal capiW expenditure, 

D~\ta and assulnptions 

Full titne \!erscsse;\$onnltishf!ry 

The nnnlysis was cnrried out t)O theussutnption that Anefl1cient level or O$hing<.~rfort 
occurs - thttt is, resource rent is flot dissipated. Opernfionul catcht costundprlce dllta 
uables 1 nnd 2), wcrt,~ obtained rrom lhl! Bureuu of Rural Resourct!s nlbucore survey 
(ChupmaJl et n1. 1993). Costs nnd returns were valued at constant 1992 values. As the 
QPcrutionnJ cost.."1 ror the twt) vessels used in the 1991 .. 92 cus.t canst albncoreoperational 
survey were similar) sinsle ;wcrugc VAlues were used rrlf these costs (table 1). Variations 
in the unit cost tlf catch are accounted for in the moges (if cntch rntes used (u~ble 2). aOM' 

catch. costs. nnd returns we,'" assumed to remain unchnnged over the peri()d for which the 
nnulysis Was curried out. This time hoJ'izon wns set at SO years in order to close the 
ana.l)~~ts. The final values will differ little from those for un int1nhe time horizon. 

The cutch and catch per unit of effort during the operational survey were greatest in the 
period December ulrough June. It wasnssumed that outsidl) the six months of u se.usonal 
t1shery. the boat w()uld be operating in un alternative tishery such us rock, ltlhslcr, longHne 
or dropline fisheries. For this reuson. the cupituJ costs ussociated with the bmn und 
electronic equipmr,mt which are attributed to the six mOhth albacore rishel'Y nre only hulf 
those for u 12 month t1sh~ry. However, tllC full capital costs or troJljng hO"ftIs and 
equipment, und admiralty charts nrc attributed to the six month fishery. since these nte 
assumed to hI-we no other use (u.lthouSh ~dlowal1ce for u 10ns~r life spun is made rot 
troUing booms in the case of (he six month fishery). 

It Wa.fi necessary to u.ssume a totul annunl cutch ratC. This wns set rlt 3000 [annas on the 
bnsis thnt it is believed that shnUnl' catch rutes to thut obtnined in New Zealand win be 
possible (Chnpmnfl et a1. 1993). A discount ratc or five per f:ent was assumed. R.egarded 
(1S a mCASureof tbe opportunity CQst of cupital. this is tess Ulan the currenl real 10 year 
bond r~te (ABARS 1992). but substurtdnUy more than the Qvcrnge rute of rc,nurn mado by 
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agricultural producers from 1976,,77 to 1987+88 (Cumpbell and Haynes 1990). 1"4(, fishery 
development costs were assumed. 

Four purnmctc.rs were Allowed m Vtlry, These were the cl.\tch fines nnd priCl!S received for 
ulbllcore and for ()ther species (fAbl~~2). 11hu rnnges in cAtch rutes assumed were u SO per
cent deviation on ~ilhcr sW~ or th~ Averuge cAtch rate o(the two vessels during the H}91 .. 
92 survey. The runge in prices was bused on the ()bs(~rvcd price nmge ror llsh caught 
during thut survey, 
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l\'.urketing nUcrl1ntlvc 

An altatnutive set of assumptions was used to ex.amine tht' possibiUty of selling ulbncofc 
caught orf the Austndlnll cust coust to l>ugo Paso. Sam Oil, (shipping the calch ¢itber 
directly from Edell or via Sydney) for cunning and sule into the world canned albacore 
mnrket. 

If ulbncore arc in perfect condition und ex cued 4 kg wholu w~iUhl, n prJ\!u premium over 
other lum~ species cun bu t)bwincd bYbelHng Uu~m onto thu world market ns canning tun~. 
The price received for l"oll~d ulbutH,m in Paso Pngu, in the yonrs 1990, 1991 and 1992 
rnoged from $Z.13Ikg to S3,231kg, und uvcruued $2.6Jlkg (Chupmnn ~n 0,1. 1993). Albncore 
ct:m be directly fruight.~d rrom Ed~n to Pngo 1>«80 by intor!lisluntf re",rcr or mud frl!ightcd 
to Sydney nnd transhipped by c(lntnincr, Thu C()st "t: shipment. directly rromEdcn to Pugo 
Paao is $O.45/kg nnd that (>t·.~hipmerv LoPugo Pago through Sydn~yis $O.67/kg (pt!J's{m~ll 
!:ommunicntion. DnvidButcmufI. H¢inz Orcensens cnnncty. uth.m. November 1992). 
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ThI.!5e costs includenU handling, proc¢sslng, f'r¢QZhlg,stotase, fin"tl(!in~,crnUng't londins_ 
contrtinernnd AustrllUun qut\t1tnUneinspecUoncosts, In uddition 'it ispousiblc •. though 
unHk¢ly,thnt ttunshipm\!ntby int¢r .. isJfitld t~rcrtrt;i» aden WiUrcquin~cl1pit41 e~pund\~un! 
for whnrf improvenu.~nt$~ this hypotheticnJt.!! ,~~ WtlSlnclUdcd to demonst(ute lIn} tnmfmtmt 
()t~ developmem CO$~'i in lhe tll()del. nod wu.~ set At .$500 OOOt 

Trunshipment ()f' ulbucr/r~ from Eden would require the quantity to be sufficient to 
warrant brinsing in (lI' hH~r .. islund rc·Qfcr.8usud on cxp~ctfJd AustrulhUl cutchund cUlch 
rutes. such quantities ure unUkely to be uccurnuluteu without SUbsltlJlliul holding costs. 
rhe quantity would be surOch.mt wilhout appreoiable holding costs, howev~r, U~ United 
Slutes ulbucorc nSherlllcn Opi!futtns in inNrnutionul wuwrs in th¢ Tusmnn sau were 
pcrmitwd to hmd their catch in Eden. For this nhl!rnutivf~ to be possible n ohunge in 
Comrnonwenlth policy would be required. 

Results 

Full tinlc vcrsu seasonal fishery 

If the tishery were run full time. operators could not expect much bette.' thun n 10 pet cent 
chance of muking u nyC pur cent return on capital (figure 1). und. Gonversely. there is a 

Figure t: .~r()buhUlt)' distrlhuthHlS of opcrut()r's in(crunl rute of return 

probability (% ) 
100 -..... __ i-"' ______ -,..,.......~~ .......... ~'=".~,.,.............,.,.. ........... _ 

ao~----~~-------~----~-~,------------~ 

ao~------------------~~~----~--------~ 

20 

1140 20 40 GO 
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o 10 20 
NPV ($tn) 

greotl!f thun SO pur c(mt chunue ur flshenncn mRking nognlive relurns. Thus. ussumitill 
dmt the opportunity cost of cupitnl is five per cent, there. is tl nearly 90 pur cent chlmec thut 
this cost of cnpitat win not be met. The tcsulL~ rOt thu fishery parallcl thos~ fCH' individuul 
operators <figure 2) Assuming u flvc per ceht discount rutu. thure is llcilrly u PO t'cr cent 
chanco that the net prest\nt vuluu or thu nsh~!r¥ is nugntivc. On tho basIs or this nnnlysls, 
the albacore fishery is not commcrchlJly vinblu ns u rull time l1shury. 

The unniysis wns re .. run 1")1' 11 six: month l'ishury operuted from Junuury to June. rlor' ,1 
sensonal f1shCll', there is u better than 15 p~r cunt chunce that op¢nltors would make n 
return on investmont of S per cem or more, and fA 40 por emu chance thtH operutors would 
make in excess of 10 pc.H' cent (fi~urc I). Bascd on provimls ABARE reseArch. this 
compares favourably with the returns mudc ('min other CotlHllonwotllth t'ishelics (("or 
example. set) CumpheU. 13tllt~lglctlo and Shufron 1992). 

IThu possibilities for the nshm'y us u whol~ lH!uin pnrullcl those for individual opcrntOl'8. 
With 11 discoum rutll of livc per cent. there is u 75 per cent chunce thut the net pre,sent 
value will be positive, and n 40 per cent chunce that it will exceed $4 million (figure 2). 

MarJ(cting tdtcrnuUvcs 

For the nnnlysis of the nel benefits or tim mUf'kcting a!tcmIlUvcs. the fishery wns nssumed 
lo b~ operutccJ SCIlSOItUUy, us above. On the basis of thu unulysis. ir o "1U(.mrc nrc h'unshlppud 
r ; F;~ ~~.;jlt~ 
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J1lSUfQ, 3:Pr(.bnbUlty dlstrlbuth))1$ ()f op4'rutortslnternlll rute of returh,seUhtg t() pngo 
p;\g<t. 
~.~',-'~,!iU ~U~',I.',;f~,'.··.·. a J'" " I 

Pr()bnblUty (%) 
100 

o 10 16 ~o 2$ 
IRR (%) 

~~e" I~_~._' __ '8'~~~iI')-~~~~IiI''',~ • r 

It Fi5hl!.ryI~riulld Me MUllAlly . 

to PUgt1 PUgtl through Sydn.:y. thUt'\! is u hetter t.hil11 85 per cent chunco thut r(lturns t.o 
indivfduul fishermen will excaed S pur cent (ngure 3). 'rhe possible retui'tls runge b~tween 
zuro nud 19 pur cont. For the I1shory us n whule, if catch is ttunshipped to Pago Pngo 
through Sydn~Yi und aguin u.ssuming n five per cent discount rntl,h thuro hi U 13 per cent 
c:hnnce thllt the net present vulue of the nsh~ry wiU be ncgutive (figure 4). This i~ u similur 

FJbtUrC 4: PruhnhUity dlstrfhuthms of fWtl)fC.!rorlt vnluc of thu fishery. st!lUng to I'ur.· 'Pugo I' 

ProbQblllty (Cl/o) 

100 ~""""""---""-"""""~--~~"--~~---""""'-""-~---'" 

O~~~~~~~~~~'r~-~I~~-I~i~I~~~~~~~~ 

o 10 15 20 
NPV ($m) 



result to thUl obluined for Indivlduulfl$hernnm. The ftltlge ()f possIble. net pres~nt vl\lu~s 
or the fishery lsw$4 mUllon to $8mUUon. 

However) fIshermen could expect to do best by dir¢ctly trunshipplng ntbucore from aden 
to Pugo Pngo. Under this optlonfisharmen could expect to make n return ot' 5 p.er cent or 
better, with about n 40 per cern chnncc oru re~urn of ut Joust 10 per centtln this cnset the 
runge or possible returns is from nround5 p~r cent to 2S per cent. 

For the fishery us n whole, the apparent bahel'it or shipping t.lbucore to PugoPngo from 
Eden i~ ntH quite us good us thttl for the indivtduul t1shul'm~t\t In this onse. there is « slight 
pOb~"i)ilityor u negtUiv~ n",t present vulua~ nlUmugh there is t)98 pet cent probnbUlty that 
it will be posltivu, uno it muy be (\s high us $13 million. The slight difference betwcctl the 
outcome expected for r~~hermun nnd thot ex-peeted fot" the tishcry u.s u wh()h~ url~'C8 
beoause t)f the assumed cupitul cost of $500000 for infl'ustructurc in Eden. 

Conclusion 

FrUin nn examinution or thu rusult.,~ of the unnlysis. for htdividuul ope,'lltors und fm' fhe 
fish~~ry us a whole. tl 12 month nlbncore tuna nsln~ry oCf the cost con:-.t of Austrulia is 
unlikely tu be ecotl()mh.mUy viable. although n six month sensonnl fisher!' could be. 

Roturns cmlld be increased by shipping pwuuct to Pugo Pugo for cnnnin1;\ through either 
Sydney or Eden. Becuuse of differences in tl'lmsport nnd hUl1dlin!' costs rutlwns would be 
grcntur tor product shipped frmt\ adon thnn from Sydney. ~u~h un option is likely to 
reduce the risk of low or ncgntive ruturn~. At this stuga, however, the option of shipping 
fish to Pago Pugo from aden dOC~l not UPPOM to be fensible due hi tIll." grtHll1 quUtllilios of 
rish involved. This problem might be ovemumu H'the Austl'uUnn catch (:QuId be !';omblncd 
with n cutch from unothcrcountry's fishing noet. Hov,,'cvcr, this w()uld fcquh'o uchunge in 
Australian ~ovurnm\)nt policy governing pcwt u(.~coss by foreign fishing vcsj)cls. 

'rhe usc ot' the stochastic investment mouei to assess the likely returns (ir diffurent 
development options in un us yet undeveloped fishery wns dUmonstl'tltcd in the study. 
This Ilpprouch hus the udvu.ntugo thot the likely disldbutions or output, costs tmd prices 
nre incl~t1Jornted into the culculuti(ms ~iO thut the spread of l'isk ussooinlcd with investment 
in fish exploration nnd development QUO be culfJuluted. 
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