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INTRODUCTION 

Since 1965. the W~tctn Rock Lobs~IM' Ftcdtcry has been managed by what is essentially a license 
limitation schetrte inwl\ing rcstrich~d entry for boatsi a lirttit¢d dutation t1stung seasoo, ;.nd atrict 
control~ on the aggregate nwn~t· of pots which can be used by the commercial fishing sector. These 
core polioy instruments have been .supported by a tflllge of' oUter regul~ons* sttch 48· prohibitions on 
~1king benied or setose udultst controls on pot design, and 9ther gear restriction~. Many ot the 
additional regulation$ hav~} the ctTect, at least .iu part, of rcin(btcing the ctfectiwtt.~$S of' Uu~ license 
timitalion scheme in. CfmtroUutg Jishirtg eflbrt by limiting catching pc>wer of licensed pouh 

By most measures, management: <>f this tic;hery has been highly succe$sfut DioJogic~t o.ver-exptoitauoo 
of the fish stock has been p~ventcd, at least: until l'Ccentty. 'l'be level of compliance With fishery 
rcguL1tions has also improved significantly over the pa$t twenty-five years, and has been achieved with 
relatively low levels of entorc.emcnt: co$ts. How4.-vcr, by tat lh¢ most significant ach.ievertten~ and on; 
which is still quite rare in the m4lnagement of ii'heries around U1e world, has been the get\eralitm and 
presetvation of slgniticant resource tents (i.e. the long run n~t returns to ownership ot' the rcaource $lock 
net of all ~4real'' ~atching costs other than those ~elated to aceessing the fish stock, &Uclt M po~ boat, and 
quota license costs). Gcttcration of potential resource rent has been driven primarily by increase& in the 
price of the product tront subsL~tencc to luxury lt,wels~ bUt it h~ been the tnanngement of the fL~ibery 
which has been t'Csponsible for preservation of a significtmt proportion of the potentialt¢nt. the 
tangible evidence of this rent is the prices paid. for pol licenses~ which are freely tradeable;. The 
aggregate c:ipitalised value ofpotlicen.t;es in the fishery ttow exceed$ st,OOO milliort; which at,~ 
discowtt. rate of 5 t1er cent~ implies that <>ver $50 million in resource rent is generated annually. 

Notwithstanding these achievements, there is widespread concern, that the future pl'ofitability, and even 
the viability ofth~ industrY is under dtre~t uttle$s the current, managemettt prac\ice$ ate rctbrmr;d. For a 
number of yearn, there fu\s been continuing increase$ in nominal fishing dfort1, and even greater 
increases in effective fishing eilhrt despite continuing attempts to tighten regulations governing the tevet 
of use and effectiveness oft1shing gear in the industry. As a rcsult, exploitation rates have been higher in' 
recent years, which m tUm ha.~ led to marked decre31;c$ in the estimated sit¢ of.the breeding stock. 
Growing concem over the level of the breeding stock has .ted to art c..>tttetgirtg consensus that further 
changes to the methods used to mao;tge the \Vestcm Rock Lobster Fishery will h.ave to be m!tde in 
order to protect iU; long t~rtrt profitability and viability, 

In broad terms. there :tre two optiottc; which could be adopted tnlllat4igc th.~ fiShery on a sustainable 
basis. One is to ~ontinu~ to rely on. a modified version of the cu.r.-ent manag~rt:tent. scheme, the essence 
of which i~ a License Lirnitation Scheme <license limitation F!cherne$ ) irwolving rc$tricted use of key 
inputs (Le. pots). If the primacy objective ofre$totation of the breediug stoQk to a vi~ble level (artd 
subsequent preserv~tion at thi$.lcvel) iS to be achi(Wed using this optiotl, then the average ann\W catch: 
an1 exploitation r11te wiU need to be tcduecd by fhrther reducing· cffcctiw cffor.t $6 that 4 higher 
proportion of recruits ''escape'' into the breeding stock. Available means of reducing notnirtal effort 
include further reducti~ns in the ~umber of li¢ensed pots andlot extending the dutation of the ctosed 
season. Independent reductions in effectiVe effort also could be achie'Vcd by tUrthet teshicdons to the 
effectiveness or pof use (¢,g. by changi$1g minimum size limits, and by batltliJlg tecbrtologie$ which 
enhance pot "catching poWer"). 



Economic tbeorf sugges~ that reducing Qatch by reducing licCMed PQt numt>m i$1ikeJy to.~ tlae 
average cost of elfort lx:~use it ~ncourage$. increasingly inefficient combinations of licensed ;md 
unlicensed in,puts. As a. resul~ reali$ed resource rent will be less than potential rcSQutce rent~ 
Fwihennore, :my regulati()fl$ which impede r•tionalisation, of boat nUinbers Ql)Crafjng in th.e &~itt 
order to meet socio·(!conomic policy ~oil$ will ~x;tcerb~ thiS problem .of.rent di$sption. I.Jlcewise, 
regulations which restrict U•e -etfectiveneS$. or "catctt.bility". ~f .licens¢d tis~ gcN Will alse>. dissipate 
potential rent. \\lhere r?Ut!h re~tiollS restrict the duration or firning of' fishing eff~ they ·may. r¢duce 
the average t·etum per unit ofc~tch as well as i~tcr~ing the ;i.VC..Ta$e cost of etfot\ thereby filrtbct 
dissipating rent. Fin~, ifp;tst hist<>Q' tepeab .itself; thc:re will be a continuing need o~ time to further 
reduce the number of licensed p<>ts to otl.set th~ impact offishennen's ingenuity in ~;tplaiting 
technological change to further raise the etlective level of eff()rt. Such on!Qing change Li. th~ regtda~on 
of the industry would involve additional adrnirtiscr;ative, m-.agerial, and political. cost6, · 
The alternative approach is to .abandon metb<1ds of management ba..~d on input conU'ol$. for one t,ased 
on direct control of output; or l~ve1 of catch. Otle intrinsi9 benefit of eatcb cQtlttol b~ m~ement 
methods is that their ctre~tivene$$ in liriiitins e~ploitAt:ion. rat¢s a11d cnsl1ring the desiredlevel of 
escapement to the breeding stock is t1ot comprOQ1ised by ~dvances in fishing tectum)ogy n9f by 
favourable changes in cconomi~ cir¢umstatl"'es (e.g. higher prices andlor lowet CO$~) whichpr~de :an 
incentive to increase effective 1i$hiug effort. Cl}ns~qu~ntly, so long as tbe total allowable catch (TACJ is 
introduced before the tl$hery is over .. ex-ploite<l and is set at the correct level front th~ outsett th¢re · 
should not be any need for continual adjustments to fit?h(!:ry regulations as i$ Ute case with input, contr<Jl 
based management systems. 
It is widely recognised that thtdrle\litable con$equence of a manaserr.tent schem¢ which relies splely on a 
T AC is total rent dissipation3 due to the Hl"USh to fish". A tnore sophistic;tted liPPrQach to output corurol 
is to base the management sysfern on individual tr~~fetable (catch) quota.-; {ITQ's). The disadvanla$t$ 
of ITO based nUlll~ement systems have been ~ussed by Co~s (1986),. Jn particular~ they t~o~ 
around difficulti(;S dl$$ociatf.'ld with compliance and cnforcenJent, :md the consequence$ of ;aetiW catcbes 
exceeding the TAC. Other mawtgement r.o$ts1 such~· st0¢k a$$~$sn\~nt r¢~ar~~ ;~r¢ ~tso lik~ly to oo 
greater than for an lTE based managemr..11t system. 

In theory, an lTQ based ~ement syst¢m shoUld foster gencr~tion of the !JlaxhttW:rt potcmtial 
resource rent from the fU1hery, In practicet there is iMufficient eviden~.e av.ilabJe ft'Qnl the 
implementation of'ItQ based management systert\s on which 'o base a, judgtntcnt about whether thctc 
will. or will not be any rent cJissipatiotl under this type of ntMagein.ent wstern. 4 CQnsequeittlyt e¢ono,mc. 
models have to b~ used to 'rY to esrirnat~ whether pos~iblc ;.··~~ges in du~ method ot~ fishing \11t4et ITQ 
based management s;•stern$ are likely to incte~ aggregate rte• ~conomic tehlmS from tho fiF~CJY 
relative to those which could be earned under a S)'$cmJ which conttoJ~ inpUts'. Stver.t mcnwdoi0$icatly 
diff<--rent procedur~s were; e,mployed by Lindner {1994b) in an ~tternpt t<> obtain ;btvadly c~i$tmt 
estimates of the r~lative benefits and costs of a ch~ge from an input based Jt~aAAgcrnent s)~tt,am to ·ati 
output based manag~ment sy$tem~ J>r~Jirninary e$tirn.ates derived :tbmt• sjrpp~ bioeconQt.UC .mod;l of 
potential resource rent di$$ipated tmder the current tnanagemmt tegirne oflTE'$ .Jtav(: beetrrqlQrted 
previously (Undtter"t 1994a)t This p.-per ~ona.~ the key tutdinp of a completnent&ty .study ln which i 
progranuning rnodcl Qf the fiShery was used to d~cUy e$thnate s()nte of th~ .m.ain.lxmetlt$ of a switch 
from ITE 's to It<ts. 

<~see Anderson (l98S} attd Campbell lirtd Lindn~ tl990), 

J i.e. net returns front dti:i .tishf!ty tt.te drivt;n down tt.! the poiDt Where eat~hin! ¢os~ at least equal ~s ren~. 

~what ts clear J$ Ulat the likeljhQpd and degr~ ottent dts•ip~tioo. w~n ~ greater i£ tcgU!atio~ JtJ~ tc> ~«ce •U~ 
limitation systen'l ot rnonagewent an~ hot: Clisc~ttd¢d. upon adoption <>fAA rrQ bastdm~emcmt ~Yft~, 
~ For exa.mpl"• $ee Darn4 ·r. tJ.tidiPU$CO<:, $', fJ£194). and Lmdllet r{.994b). 



ITE's VERSUS ltcts lN 1'liEQttY~ 
Anderson ( l98S) h415 dcntonstrat~d tt.at Jt,hc=cy regulati<>u .. bY. ~emaa ot Ucen...e Urtutation may ~Jmeptc 
resource rent-, in.~· comnt~ial fishery~ \Vhlle restrictmgthe amount.ofa.maj<>rinput (e·$·.1'Ut9)._c:d in 
the production or etlbn may intre•e jhe Wlit <;ost of ellQtt the redqction in Ute to(al ~oont of effort 
devoted to the fishery wilt yiel<i a b¢n¢tlt throUgh a shift of TC$OUtCC$ tQ higher value u~e$ elsewhere. 

Rent dissipation is detittcd in this paper ru,; the ditlerenc~ betw~n the le\'Cl of rC!oU.VC tetJJ act\lally 
generated under a Uccns~ Umit~tion sthertte 4lnd tbat tbr th~ ben(}bUW"k ca.tte ofA' sole owner generatmg 
ma.xhnur.1 potential r¢nt~ Ou('Qnt (1990) describes the fiQUtces of stach rent dissipation a.,: " 

• capital !ltutfmSt <)r input substitution, which r~sutw wh~ fishermen at1¢rtapt tO increa&e their 
catches by using Jn()fC unre$tricted inpUt$. in place or th¢ r.;strictcd iUJ)IJtt 

• tleet redundancy, or excessi\~ effort. due to the fact th~.t: the. ~gt~ator pmmts m~ titan Ut~ 
optimal nUfilbct of restricted input$ to be employed in the fish"ty; 

a hetetogeneou., vesii¢1s ;mdlor ca,t¢hing te<:hnoJogy which allows l~s' ¢ifi(}ie.rt;t tlr111S to cottditu~ to 
operate in the fi$hety. 

There is a high degtec of homogeneity ofvessel type in the \Vestem Rock tob~ter Fishery, so the third 
source of rent: dissipad(JU. is unUkely to be bnportant, and it is ignored in th~ ~st of this pa~. A!J noted 
above, in theory a shill to a man~ement system ba. .. cd on JTQ's from one ba.'4td on ITE's ought tu 
eliminate rent dissipa,tion due to cApital stpfiing as. flsh¢~m~rt te$portd to the elimination of distorted 
incentives to econontise ()Jl. the use of licensed inputs. rvtoreowr, provided that th¢, TAC .i$ $d at· th~ 
optimal I eve~ ~ompctitive pr~1sures t.o emt ~ market rat~ of return on the Cilpital invested in lT<.ts 
should over time clintinat¢ r~nt di$sipation due to fleet redundancy, 

Under an ITQ ba$ed $ch¢met most fisher)' regulations are redundant exc~t tbr those relating to se•ting 
the level of the TAC $0 as to pr~clud~ r;X¢e$sive effort, ~d those dtfiigned to.·~ protection oflhc 
breeding stock. su~h as prohibition of high grading~ As$uming all redundant regulations ~ut in fact 
repealed, economic thc:ory !ttJggeJSts that, lh¢ main bement$ ofiTQts t~i~diw to a Utetuse HmiU&tion 
scheme wiU include : 

• lower cost per unit of eftbrt (i.e. effective pQt lift) due to: 
.. fewer boatsf 
.. more cost efficient boat and gear con1igurafit>n$t 
.. more timely &bing, and 
.. mote effi.c.ient fisherm~, 

• a higher return ~ unit Qf ~.·atch dU<' to: 
.. better ~tchblg of 'the $e~~~nal ~istributiQn of catch fo seasonal v~tiaUons in ~~¢t 

demand, an! t 
.. better quality (e.s- better tlas$ ~ize mix; rnore ''ftve'\ mote re·ds,. etc.); 

Given that ooth tit., l"wel of compliance and tltc qwillty and reliabbity ofstoek assessment ~r¢ equiVilcnt, 
under each method Pf~entent; the primary di.udVantages of ITQ '$ reiative to - Ucens¢ lmutadon 
scheme will melude: 

• higher crtforcem~t ~d compUanc~ <:OilP~ 
• highet c~t$ ofres¢ateh for ~lock ~ssmcnt. 

It is possibt¢ that the rl.sk of$t()Ck. (ailure ·~ will ~ aife¢ted by the Qhoic~ or ~ement method, but 
further research i$ required to detemune bot.h the dh-ection: ~d the mJahitud¢ <>fthis eW"t, 



The cvalw.tio•;\ of long run maf1•semertt u~ti<Jr1s tor the W¢sten\ Rock tob$tet FiSh«)' rq,ottcd ~ l!J· 
restricted to o~e k¢~'issue! namely th~ f;Stimated imp•ct of t~e ~bQ~ two .tt~·~ ma~t, 
system~ mt t¢ali,cd resource rent Jrom the Jishqy due to c:ha.,gcs in CQSt pet· unit of ¢ffor•, 411d in ~tuttt' 
i)t,>f unit of catch~ l!stim"t~ ats() arc made of~hange$ in net annual indU$try returns tr(Jnt the tuhtty dtac 
to: 

• rcdu~cd, bu;.t number$ 
• mc>re or let;.$ bttensiw pnt usc 
• extended fishing se4~on 

A I'OT'rEJ) HIST(l(.t~ OJt TU€ \VlU~F 
Development or the \\fest~ l~ock l .. obstcr {i$hcry took otl" after \V ()tld War n with. the OJM:nirtg up, of 
national and intem;.tiomal markets made pog$iblc by refrigerated trart.'~porf~ Doth tis~ cfthrt !itnd Q•t¢h 
grew so rapi41y trcm 1945 to 1965 that concetnr; t1ro$Q aoout long tc=nn stl$tainabtlity of: the tishcry. A$ 
a result. a p<)Ucy oflinUtcd entry into the Ctlromc•-cittl fishecy was intr®u~ed in 1963, and the nuntPet fif 
boat.~ and pottSlioenscd to Oll¢tate in the tt~hcl)~ hav~ be¢n controlled since l 965~ A number of other 
regul3tions, such as a dc::fincd tishing sca$Otl and t<!strictioo$ <>n the lcngdl ofreplac¢mcnt boat$,. h~ve 
i~Jso been used to control fishing cflbt1 and/or f!Chicv~ mhcr govemmctlt policy objc:ctives~ The high 
rates of growth in catch and ~flbrt prior to 1965, and the much lower groWth rates since then ate 
evident in Figure l bc!low~ 

[.,igure l: lli$tory ()f (~at~ll and .Fishing EtTQrt 

{mi. &t~.) (mi. pot lifts) 
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In Figure 1, tishin~ effort.~" measured in tctJ)l$ of rtunJbet of pot luu, whi~b·m th~litetat\ir~ is o~ 
rctetted to as tbe level ofnomittalli$hin~ etfort• In tec¢ttt ye~r"$+ ·1i$hing ~ftbrt hi$ ~n pf the order of 
12 million pOt lifts per annum, Which, siven previoUfliCVel$ Of t~cJUilntertt an~ ~atch.binty Would re3\ll~ 
in an annual ~atch of nearly t l, miJiion k~ at le4$l in the sbgft tetrtt~ Howeverr there ~; ¢vidence that this· 
level of e"ploltation ba., d~plet¢d breeding stocks to I¢Wl$ which co~d not $UStaltt ¢~nt tewJs ·of 
a·ecruitment. 
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111e other dctennh•aut· of~t¢ eawf\ ... Qatch ·.~ unjt: of9tlddt ur· CPlJJ36 
t C•tch per· pot lift. 

dqlends both on $i(rCk ;shundam!~, and on pot c•tching I)QHq't Til* ia aubltan~ e,idcnce, .even 
though sotne ()fit: "' lit\CC;dota\, thi\t }»t ~t~bina .powtr· h&r. inc"~ ()Vet Ptne d~ J() blp\lt auba\itQliQn~ 
t'nder a license Umit.adon scbemr., th~ ~ -n ~ono:Qlic itnJ*'ative to Jl)Sh to cat~h u m~y fitJh .... 
quickly M rms.~ible. Othmvi~c. th~y m~t Ukely will be caught by other· fi.'lh~~ \Vh4~ $:ek f4 inc~ 
their own level of flsltin$ etfurt by wh•t eyer~~~ me~~u~are ttl tltcit ~~,..a. F~pl .. of input 
substitution which have increM~4 pot ~at~hins pQwer inch.tde "tisb tindih$;' aids s-.ch as deptb sQU..dm: 
and improv~d ''~"igation41 •ids. m locate proouctiw tlshing grQun""". M()fe·~x()tic option• $tl'fh M 
remote controlled mini fi"btmtrines witb a TV "eye'•, and bi@8tr or ~tt~r pow h~vc been b.un<Xito 
pre\'ent even greater incrcas~'il in pot ~:at~hfu$ power, 
For the above rc;L'Klns, growth in n9minai fishing ~trort almost' cett;linly undm'-t~ the growth irt 
alfectrwJ lishinS Qtlort~ Nc:wt1hclcss; as c.·ut oo s~~n from Figut¢ lt cvcm•tomiraal (J.Shing Qtfort. has 
continued to grOW, albeit· at. a slc>WC:t r;~tc, throUghout the: ~od nfntanagcmetlt by tm•s,tbi•ba. 
occurred despite $hortct\ing the tlshing sc~tlfrom 274 day5 to 228 dayiS in J 977 by brinsh\?,; the 
closing date forward trom Augu.,tl S to J11ne ~JO, and in rc>cent yeanJ by reducing the number ofpc» 
licenses on isMu~ by lO~b . .r\rgtlably fh¢$e instruments .arc the two most ~flecdw me~ (Qr ~()ntrollill& 
nominal fishing effort, :tnd chaf13~$ irl tbc:nt m depict~d ~low. 

Figg•·~ l~ llis.t()r~t of Sc•.or4.l)uratinn, and Jlot Utense Numbers 
t Pot License!; 
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;\s c3n be fJeen .fro.n Figure 3: below, fish~ have been abl~ to ~ubvett much ofthe intent ot a 
shorter fishing. $CaS()" an~ ~duced J)Qf rn•m~ by incrc~~ tbe m~mity ofpot ., dc=tincd ~ "'~l 
of actual pat lifts ·.~IS a percentage of paten~. pc»Jifts .. Sine~ ttl~ biology of the WCfJtem R.®k l..()bijet 
sewn::ly Ufiti~S the eif¢¢~nC$s of lifting'~ inmVid•aal pot more t~ ()lt·ce. ·.~ day, PQJ~IW .pot liftl ia 
calculated AS th~ prod~t of n\t~uber of.licemed pots by number of av.Uabt" fisbini <Jays d~ U.. 
defined fishing $<:£Lion~ 
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Fisherman have m~re~ed expenditu.t·e in v.naws Way.ti to incre~ pot Utili$.;,rion rates, inc I~ buildin& 
J:u·~·rr, fastert and more se~wort.hy boat~ so ~ to h¢. abl~ to men:~ th; proportion. of -v~ble time· · 
sprr~t fishing. ln parncular. they have mQr¢a$Cd ti$hing ~ffort during the main mooths of Jbe: "rCdt&" 
season (ie 1\far<;h to ,flme) which .~C~ both 1c$s pt(1ductiv¢ lind mqre prone to bll.d Wcit.her.l)atJ ~n c•~h 
per pot lift in Figu~ 4 iUu!itt~t~ the ~eat¢r cat~hability ()f' lob$t¢r durifaa Ulc: mi~~tory .\whit¢H'' ·$C¥0n 

in the early part <>f the lishing season relative to the latt.tt mQiltb$. 

Figu.re 4: ~lonthfy <~atch/Puf Lift f«lr Earlier •net Mor~ Retent Year$. 
KgJpotNft 
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Several as~ts ufFiaWt 4 ·~ not~ot-thY~ CPU£ i$ ~c&y 'hiaher in l?«~; follow~ by ~h 
and April dt"n it m tor the l~1Miflina month!. ln. ~I months, Cl>1JE iJ ~~~in tile '-Jet JUb1*klci"*' 
in the earli~r ~Ub·perifl4, an4 U\is djfter¢1\CC l$ nl~ m&l'k~ in the Jitff m®tbJ of tho. t1$1li0B·ICMOi\·· 
than in the e~rli¢t· monUt•·~ ·n'fi•· ~.a~ patt"" ()f fl'hinJJ prQduc;tivityi" R~tc:d ·U,. ''"' ~~~ 
distribution oftishhtg ¢!fort as illU$Jr3ted in Figure S ~low~ 
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From ~ igur<: (;. .t c~.n be ~e~n thnt pot util~Jadota rat~s hilVQ 41wayt~ ~en high ill Pe~¢mber, and 
appar.,ntly t'c;~.d1c\r. a ccilittg of abopf 90q:6. Oi.\'Qn th;tt in ;trty given ttU>Iltb, fJmrt~ ~~down dmQ" will tv; 
"'~vitable tor some b<>!lhJ aruVPl' tl$hcrtncn due to rd~kne$s, mech;aniQ;d breakdowns, bad We4thet1 etc •• 
"90Qt> t>ot utilisation rate P3'0bably is. ~IO!ie t() the Achic;V4tbl~ m~murn with e>d•dns te~bnQiogy, 
Initially, l'<>t utiUtuUion t·ate!; W~te loWQr in Nove~1ber and F~btllary, tn•Hn rePent yeam b4\vo lcvelt~d out 
at about the 900,n level. Dy contrast. pot milisadon rides in th~ la"t four mont~\$ of th¢ ~~g ~.3$011 
started at much lower Jcvch; than lbr J)cccmb¢r1 but have b~un inc rca,~ log stc .. dil)' ~v&;.t sine~, ;,md in. the 
case of !\larch an~ t\pril m:•y Well have I"Cachcd tll~~itnU!11 nchi¢Vable t;\tc$. 

t•~igur~~ 7; lli$f(U'Y of l)<•t UtilisathJn .. in tb4.! "lt~ds•• SeaiOn~ 

% Pot tJtifis~U!:m 

1 OQ% T ""'·1*'"''-~<· · ··~",, .. ,,,..,..,,u.,,.,,. ~•• 
I 

........_Mat 

To sum up. because of gre~tcr cntchabUity r>f lobli•~tG during $._,Icc ted month$1 nrtd. Q$[wci;llly in 
December and to u l~mlcr eStl\'1\J itt £\;la.rch 3.Jid April, n hM b¢~11 globAllY c)ptimal! CVI~r(,-,• Prll'ibt~r, l<> 
expend more fi:;hing ~JTort during these months rei~Uv~ to the re:tt: of tbe llshing $CA$o.n~ When Jhe,tc i~ 
"open access" to the resource stock, ov~n if tiUCh. access i$ Jitnited to n select tnm1bPr of U<;cn~~(l 
lishcmtc~ this tendency to htcrcMe ellbrt, in th¢ eArly part or the tlshing $c;&$on witt tm. e~~~cr~;ttcd by 
the ··ru .. ~h to fish". C<.mscqncntty, irtcn~nain~y mot~ ¢ftbrt ia Ukcly to be c~~oded e~dy in. 'h~ fi3hh~ 
season, and due to. intrn•scason~t stock d¢plction, ~h" tmhinS $~n.&<nl i$ .likely to tc;ach th~ pomt. of 
economic c:dtau.~tion sooner than it shquld under an opjjmal p:.tt~m ot cxplQif;tJi<m~ In the earJ)t yeA~ tJf 
the development ofthe ti$hQry, ~vn.U.-bfc data tm pot utilisation t~tcs ti~SQC!St$ th;tt th¢ $easunfd pattern ot~ 
exploitatimt wru; broadly eon~istcot with. thi~ seet1ariof · 

However, under th¢ iopUf ~ru)cd $Ystcm Pf fish~ry Jl\an3gcml:nt' introdm:cd in th¢ mid l!>60'H, the. 
<~vidence presented nbt>v~ suse;~sts th3t c:co.nomic prC$~Ure1i nri$ing ti'om this $ch¢mo h~ve \W>rkedbt th~ 
opposite direction. O~~ause the Ot>pm1Unity to further incteat~ pot uUJU.atiun t~te$ in th~ e~dy part of 
the fishing ~erumn if' Umf•cd by ;~ finitQ nmn~r ofAVaiJ•ble ti$1Uug ~ay$, . the onty meuM· to n1~mis.e 
returns to the scArce input .. of Uccns~d pot$ ha$ ~en ttl ln¢re~sc pbt u.tiliSation rate~ in previ~U$IY liahtW 
l1shed months, which tend to be in th~ httt..,r fJad of the .fishing !lea$Utt~ As a retJuit; tbr ~t J.:~t the.: p•t 
two decadc!t pot tUUiRAtiott tAt¢8lo, the latter mor\ths otthu U$hiug sc~L,on can fle. ~een thJm ltfgu"" 1 
above to have ittcre~cd fatUcr f.har1 ~quiv~hmt fide$ dnnng earlier ttn>idbs .-s iUWAtf4tQd ira fjgtire !it 



The above discU$$ion .. implicitly assumcJ~ at.blQ ~cottQn\iQ el\~9Uf'nent~ On~ of the thi~th•~ h• 
b(.-come tess equal in. recent yea" h4' b¢en. the Kd:u;an~t p•ttcm of pri¢c$ per kB~ forliw prOOPQJ. 
Becat&.'ie of th~ cm¢rging impot'Janc¢ of liw ~xport~ tq. l~parL and mot~ rQ~&mdy to t•iw~ and Chi~ 
unit prices .noW tend to l>Q. ~l~UVC\ylow~ir durins the. early .part <lfth~ &~ne; s.eaMHI. Tht~· hM JI1C(eM~4 
the econotnio in¢endvc. to •'Qdil'4tribute m·ore fishing effort. lnto the latter part ~f the .fishing $4;MQI\ n:~ 
to the early part nfU1c sc;.son. 1.'o some e:<teut, thi~ f1Jct oflSete tbe low¢r Q~tobitag ~O$f$ ill (h<} :~ile1J" 
season. so that·" more even sc.-.son,t14istributiort oft1$hing r.tfott is now rnf>rc ¢CoomnicaUy tatiooJI 
tlian it was at pr~"\~ou.~ tim¢~ irt the dcvcltlpment ofth~ flsh~~y* 

11 is a moot point whether the current sea.~ortal f';ttlQJit or c~ploiti'tiOrt :tn this ti8bery which h~~ cvotvtd 
ru1 J result of tho cconomiQ forces outUrted ~txwe is col-..~i$tC.rH with maximisadon offit~hery teSQ~t~¢ 
rent. This is one of the key issues addressed in the ~an~dy!\is U.l)ing the programming mQdqt dc1Jcrib¢d 
below. 

~10DF:L SPEClFI'CA.TlON ANll ANALYTJC AI" OVERVlt~\V 

The mathem~tieal progrt,tmnting model of thr; fishery dwclfJp¢d f11r thi~ study simulates both cqonomic 
relationships and lim~ ted biolorJ~al rclalion$hips. '13y in~rporatirt~ constnlifltti info the modQ\ which 
reflect c.1xisting .indUSb')' sfnt~tttte in tcm1s of bo;it and 1101 nnmbctrs, the $ta:Wnal. ptttf¢rfl of effort, etc., it 
can be used to reprC$~tlt' the ¢Urt<:tlf tnanagertt¢tU secrtario ba.~d Oll rnrs. J:or ~ofilpatative pU~·~$, 
the same basi'f mtnlel can then be run f(l id~ntify th~ mcthO<i of' tl$hingi which wiU ~mi~ aggregate 
net annual e~onomic l'ct!.tms in the ~bsence ofthe,;e mann.gcmcru npccutc cota$tr~nts. RcsulbJ frc)m $\JCh 
a model run provide a l)rediction of .a~·cgatc t1$hr;cy (lUteotn~$ /und~r ;~n l!Q(s baSQd tnJrt~Qetnent 
scenario as weU as an indication of lik¢ly economic; bch.avim.tr by jndMdu~t fishernum. l3eca.~Q th~ 
model was constructed l'O b¢ :tbl¢ to identity the optim:d monthly pattern of e).!ploifatic>n of the t~bcny 
which takes account of both t;e~omd variation$ in abuncmnQ¢ And c;.tch;tbUity on th~ on~ hand, 4llld 
se~"L'lonal variations in ibe ;tvca·~e worth of dl¢ catch ott dt¢ othc:r han.:h it provid¢$ 4h indf¢~Jion of th~ 
potential economic. b¢n¢tits of S\\itcbing to an lTQ based mttnagcmmt r~vstem, 4llthougb it i~ difticlih to 
predict all of th¢' ways irt which rntch a syd~m w<luld evolve in th~ ab$et\C~ of MY input b;uied conJrols, 

Spe.cifica.Uy~ the model provides eslimntcs (If' ma~imum. pot(.11tiat annual nef: ePo»omic r9tuol~ whi~h 
could be gqnerated front· tho fishery gtvcn ~ d¢tlned to~~~ alloW3ble catQh CT AC)~ giVen ~~in¢ 
assumption! ahm~t the v~.u~s ofkt~y t1$hocy par;unctem and eon.c;traints, and 8fvcn, an ~;$urned ~ccnQfflf~ 
structure in tb~ catching scct.or .of the indJJ$tJ'Y. ln. J:ttfJlidon., the mo<l¢l comtmtes the oplitmt boat .nd 
pot numbers; and sei\,~(m~l p;tttems of effort ~nd c~t~b whicb; subject to sp<;eified COf1$~rainUJ, ~L~, 
aggregate annual nc.!t r~turn.~ from. th~ fi!~hery. 
Note that annual net returns may not cqu~tc: with annual t~$oUrc<; rentS tbt •~verat teuons~ V'<>r 
instance, there i$ no .ncccs~anr r{~ttaon why tn~htmm potential short rnn. uet t·ctmns $hould tX' 
hiologionlly sustainable in thQ long run. Fat this reMo.n,. the model wa.~ de~igned to PllfitJW tb't ¢;deb 
levels arc con~i$t<mt with stock av~UabUUy, and that $Ufticient ~nim~l!J ~~4:aQ~J)e11 into the· btcedmg 1St®k 
to satisty the stcndy stat~ condition fbt biological $UStabtabiJity,. Spccific~dly, the mcxJ~l in¢(ltJ'Qf;tfQ3 • 
simple f(,Jlt'es~nf.:1tion of $t~dy 5ti'te population dynamics i1l. Jhc We$tf.'lm R®k Lobstt;r Fi!b¢r.Y b~d 
on a.-;sumpUons .about key t¢1ationships, incbadios both catch tllld natur~l mort.Jity u weU ._, ~owtb 
over time in sfz(i or surviving animals. 111~ Jewel of resourc~ ·.tcnf$ beittg· gr:ne.r•t~d m ~· tilhetY ~so 
depends on indwstry cconomi~ $tnlctwc~ which i~ dctmnin~d, tnter a/tQ, by the meUJoo: nf fiSh~ 
management. 



In addition to " comf:t~i~on. tlfah~nltltivc m.-u•8~ment ""ginteH,. tb~ m<xtel Wa3 Uf4..,d to expt\1~ tho 
hnt>lications (lf changes to some 3H(lect$ of th¢ rc:~ul:dory (,mviromnent which irt\l)act (ltU•~Conomic 
structure, includb1g iu p~rticul~w the nurubqr nfbmttti o~ratii'8 in the fishery~ '1,11~ stanh•¥ P<>int for tho 
mud) :tis of chanac::s to the economic ij(ntct\trc oil tho industry WM historiczd AVer~B~i. monthly patt~m$ <'f 
~atch, ctlbt1, tU1d t''PUH tbJ• dt¢ p~riod fi•ont H>UO to !992 inch~si~'~ t\f)lirt front $lock ltlbumtlincq, 
<'PL'l~ will dcpcud ott \'ntatu•sc•iAr' vnti~ble$ ~uch a$ ctUohb~Q tcctmoloBY nud care uod time t4tkett in pot 
placement, I•s well as on various cnvirmnnental file tor$ \Yhich .tu'c bnpert~cUy· Ut\dentood. lt is welt 
documented that the· downwntd trend over tim~ in CPU!!. due to dc~Uning $fock lcv~ls has been 
nmcliomted to ~.~me dc:gree; by the nbt>Vc \~rttl)U~gorit.JH factm'tf. 11u> ¢xUmt· to wh~i!<~J .thia Jii lik~ly trJ 
continue in the 1\ttlJr¢ wilt d«:p«md uptm th~ m~tht)d of n1~nagt.tnent \t$~d bt th~tl$h~•Y~. And fn th~ ¢~$<' 
of n liccttse Untitl.lHtJn scheme, on. the $~W~tity oft\trlhcr pot rcduQti(ms. Odt~r thing.'i being cqnt'~ CPUE 
may he highct' (tc. declhtt slow~t·} und~r a lh~en$e lhnitMion sch~.Ut> th;m undc:t utl JTQ bHs~d 
manngemcnt systl.!ttl. l)t)cnuse th~te is uo evidence :iV~ilabfe on which to baKe predictions of the 
magnitude of such a diUl;r~nce* it w~ts not buih hUu ~h~ tnodct, · 
Key parameter valucs·M:iUfl1¢d ht the l'togtnmming tllt>del n~·e set out in ·rahl.e t* tmd d.-t:\ ~ources ttre 
detailed in AllJ)CHdix L 

Tablt 1: Key O;•h• and t>~raunetet' Values 
~ln~s=,,=>R=It~.A~t.·---·~-·---·~~~~~~~---~-----~--~--~--~~~----

~--~~~------_.~-----·~----~~--~~--~~~~~~~ ~D.,...AT.,...A __ ......,_~,....'l .... 'E~AR~·· ~f...,.lo_v.......,._.;..l>.;.;,e:c:...,.· .......... _s~~~~~~......_t~cl_· • ............. -~~~ , A~r . MttY Jl!n .Jill 

AVg. l'lflch (}{g,J 10;796.313 1WM4t 1 .. 9.~8.9")1 l.OtUO$ ~)~.165 totJ86.~H l.6l2.9Hl alt892 •t 1Hi.~~ 
no Cutch ltX> Mn 1 ~~1). l*.•H ~>-o 111H9.~ o ~ZOi l&•~t~.f, lHW'~·~ "'Qfi!.'O •I tmi 

Max ftl)llll18 dlt)'t JlO !6 ll .u ~ti· Jl JO ;U 30 .u 31. 31) 
Avg. Dtl)'ll Ollhtd 
~- • - <' H ~.· _,., .,.,... I,. ..... .. J~2 i"·"'·" 15 . J!L . ,J1, • .t$ IS u l~ Jj 

PARAMl':Tl::.RS USI~O tN l\H)[)l!!. .., 
st!ASON N1W nee J!ltt Jlth M~tr M!t. MIIY 1un Jul .. A us Sqi 

Mnx llshing day& Currmt tS l!J '11 ~~· l1 :11 l~ 1a 
Max fllihing dey• ~~~ld~ 1.~ :9 ~~ ~ ·~~· 'Z7 1$ ra l$ l~ u 

l1)tl"ml:!?/ph nao 141 1Jft6 .l)iSa 110 O.!n 06~ M$ ll~l 0.63 ().$ 

( 'atch Wtltt.hC$/kS) Ctlrr~nl $ll~H> $J9f.i4 $l0J)3 $'lJ '1$ $2t<t3 $~~43 $ 1·62 sz.ut 
<'atch wor1h($.1:gl r~xtmt!e;J SM5l $1067 $Z0.1~ ~n.Q' $~1~fi $2,~17 $:tlA $15.~! $16.()rf $l6.().1 $26;66 

A,v~rn~t. (:mrtli 

Sl trip $14$ $1~u~l S14:,S Dt~kh111ul11 Wk~l Sl.~Q 

Slpotliil $1l!) $1 bQ!It $11$.000 Pta<~.•or• Ovmt~nd• ($/Jt~ SJ.$1) 

Minimum rcquh·ed. monthly pt>t. tlUJl1b~t$ depend~·· rc<tni~d etrort, nndorl ilHBUtnplio»s .-bout tmitl&«;r 
of available tl$hitlg day~. Jn any given mmub during th<: mandated ti~hbtg $~4/lot~, th~ ~xtJe~te4 ttPJJ111et 
of "avaUab1~" fishin~ ~ys wiU be A ilu1cdot1: both of ~Xpe¢t¢d Weath¢t conditiotm tbr tfhU tim~ of th~ 
year as ~veil of current bo4dns and cMohitlg tcchrtoft>gy. n can b~ intbrr~d from J?igures <i '*"d 1 ~bov~ 
that number of days tlsh~d per y~:•t ha,~ hcert b1orc;~~hl$ s1e~Uly abtcP the infr(>ducUoo of thQ U~;(Jtta¢ 
limitation sch¢me to muo~g¢ ~tfott.l~v~la in tho tl$htty. ru rec~mt years, thi' Jtcmt hail ~mnt.itnJcd de~pite· 
significant. rr~duotion3 in thu number fJtpots Ucenscd for eormnr:t·cf~f us¢. 

Ul 



An analysis of data on Ushing uffort for " $amp\Q of lndividWtl bo~t~. reveal<;d lh;.t white abnott all bo~UI 
arc puUirtg their pots on ~wry ~WAil~ble day dur:ns the nptoductiv¢u trttlUtb$, uuly HPmc boats atQ doin$ 
so during the ·~unt11~oductiv()" months. Cm\HcqucJUly; it would scQm d•,.t: th~r¢ if~ ttdll cQtlKidetAbl(} 
potential tbr t\n1herincr¢~tscs ltl ~trort ~nd~r u license li.mitatiort scheme, 3Jld particUIMiy in th~ l:tttet 
pan of the seatHnt. Sttbjccdvc predicuons oJ pQt¢ndnUy av~ilablo Ji5bi.og d•lY$ by mo•\Ul wen; baaed (m. 
the above evidet\CQ, l.\Dd usod to ~ntim•ltc put numbers r~quircd on "" l\ntnm.t baHis to nQhi~vQ ~p¢¢itl¢ 
st:asonlll p;ll1ermt of c~•tch M\d oftbtt. 
1 .ikewise. estimate$ (Jf (>pdm'd \>oat numh¢11 arc inlluet\cqd by n&smnpti<>llti made ab(n~t ~verus~ mambe1' 
of pots pet· bo4\t t.sed in the indu~;t.ty. llM~d on data fbr rcc¢n~ Ushing sensonss a VAlue of 104 po~' pr;r 
boat was assumt~d fot moat accnados. Howev¢r~ fot• rcMon$ dlsPU$$~d Above, l\Ut»b~ of t10tti t>cr bout i$ 
likely to be nppreciably tua'f!et· uuch:r an n·Q bAsed manug~tucnt: sy$tctn than under ttllccnsc limitadon 
schcmr:, so an llVctage V;tlne of 1441>nf~q pc!J: bmn Wafi ~ssum~d in some $Cen!lrio~. 

In other scenarios, th~ .hllt1lic;ttl<ms of udol>ting n poll~y nf jlrcvcmi.og •·atiooalitintkm of boat rttarubcr$ by 
regulating number of pots p~;w bout wns invcstiQt\ted by .ti.~inQ botU tmmhcrs at the cunvnt9 t~vels of 669 
boats. t\veras~ \lot l\Umbere}l~r b()~t it\ lh~~~ scentui(ls WM ~inlJllY thetMio oftulnimutn llOt J\\11\lben 
required to take the spccUiQd catch to the mundpted munbet of buats. Given tho number of ~sumpdorts 
which had to be made in soecit)~a;ag the mode~ th¢ •·c~tdt.~ reported below prrNidc an imperfect WJidq to 
the consc<1uenccs of ctumgin~ the, nwthod of m:magem<mt in the tl$hery bcctut,,¢ of Uv~ difficulty ~>f 
predicting nil of the ways in which economic structm·e wiU change in l"i~Hflt>nsc to 4\ ohttngc in the.} sy$tem 
ot management, 

'Io explore the economic consequences ut' ch~u1ging Ulc method of rnanaging th~ \Vc$tenll~ock Lobster 
Fishery, the mnJhctmltical pt·osrMttndng model wus mt>diftcd to r~(>r~acut a r•umbcr ()f dUfctertt 
scenarios. In t~ll of the cvtllUatcd tiCerutrlQs reported in dli$ p~pert lhQ prbn~ry ¢(>Midcrudotl Wll$ 
preservation of the tl~hcry on n blologi~nlly s~.U~taiuable b~~it}, Expert qdvicc i6 that nverage ~numl c~fQh 
need~ to be reduced to apt>roximately :9 million kg so that ~ufficican animals curt c$c~p~ cat>tur¢ long 
enough to rcuch a~xuul.maturity, tlm.~ m;•intainmg th~ breeding atock ilt, a sutlicicnt l~YcJ, A$ noted 
above. in recent yQats mmunt c.1tch hn.~ becrt aver~ging 1l¢arly 1l •tdUion kg.; Which is· most prQbably Ji()l 
sustainable. 

Relative to a base cMe detlrtcd to approxunnte current Ot'gatJt~tltion uf the cntching &ector tt.nd the 
average aggrcgaJe U¢l cC(lnotniQ.t'qhUilfS being gcncttU¢d from the tishcey pedhm1ancet thQ detiawd 
scenarios vm1ed in some or ~tl of the following rcsp~ctu: 

• retain thQ License Linuta.tion Scheme ;tod reduce pot lifts and the avcr.-ge cnJch level 
(fi·om about LO.S million Kg, to 9 mUiion Kg.) 

• rct~in the Ur.ien.~e Utnh .. tion ~¢heme~ ttnd ndc>J>t. ,. vnrnJble cloaed S~U.~Oi,l with « rr AC $¢t cqu'" to 9 
million Kg, 

• adopt a m-.ua,s~ment fSYHtent bas<:d ott lTQt~h Jtn.d with a TAC s9t cqu"l to 9 miJUon l<g, 
• extend the <md of' the fi$hit1~ aca.~on from June, 30 lo Sept! 30 for ea¢b rnmt.-gc:mcnt m~Uhod 
., prevent' decline in pot, tJoth (by atlprOJ)OL\t~ regula.tiot-) 
• prevent decline io bottt Jtos~ (by tlt>prondate resuJ.UlQn) 
• rcla~ reguladous ecwcmiog cut¢hing cfflc;hmoy (~,g. m:txinntm t>ots/btt:tt) 

ll 



The specifiP $c~oario$ r~ponc;d in this p:aper are sttnlmarised itt Table 2. below toscthc;t with ref~cc 
cas~ numbers. ResuUs of evaluatmg thes¢ sccr1rui0$ arc summarised· in T;tble 3 for C;l$es involving input 
b~tlcd management tnethodsf :u1d in ·rable 4 f"r ca.~s illv(>lving U13n:tgement. rneth<xt.~ bruJCd on output 
cc>nttols. A comparison of otherwise equivalent ~ases differing only in the basis for fl$hery managetnent 
is preseJt(Cd in. T;,ble $* 

Table 2: Alternative l\lanagement Scenar1os Evaluated ·with l)rograntm•ntt Model 

CAa$e t . C11b:h f .Mllllage.n•ent I Naoo·. a
5
t ... ·. +' .. Nl. >

0
1 .. 1 .. 

5
t_·._·. ~~· Avg .• l>·o_·.·ts.· .. /Boa. t F.~Sn"ed•!lno!'t··e·_· 

_ No.-~- (n•· ~-~- ,
1
.. ~1ethod t _ _ _ . _ . ~ .. 

0 i l0.8 ~~--T-A-Efn:B I 669 .~ I "69,S76 I 104 .rundO 

t f 9.0 -~ TAE/ITE j Opt. NQ. 1. Opt No. 1 104 June 30 

2 j 9.0 !
1
. TAlYITE 

1
, 669 ; Op ... • .• No.. ll. 104 June 30 

3 1 9.0 1 TAC only 1 M!l I 69,376 1 104 I Vari®l¢ 

4 1
1 
__ : 9.0 I t ACI11'Q ' Opt. No, ! Opt. No. I l04 I June 30 
· I i l 5 ; ·~ TACIITQ 669 i Opt No~ 1 104 J'tne 30 

T AEtrrn 1 Opt, No. 1 Opt. No. f 144 
t 

11 

.14 

11 

24 

9.0 

9.0 

9.0 
9.0 

~ 
·~ 

l 
! 

~ 
l 

t ' i 

TACIITQ ~ Opt~ No. j Opt. No. 

~~~~ I.~::: ~:: I ::: ~:: I 

144 
l04 

l04 

June 30 

June 30 

Sept30 

Sept30 

Sc;cnarios t, 2, ll, ~nd ~1 aU simuliltc variatiorts on the current t:mttAB ba.~cd management scheme 
(cas¢ 0), and are summari.'ied in Table . .t 

Jt Oiln b¢ s¢cn that reducing cntch from current to more S\lstainable fevcl$ under this .Rystent by reducing 
p<>t and boat nwnbets (case l.relaUve to ca.~e 0) reduces aggregate net returns by about $5.7 million 
p.a., while the .minimalist· approach of reducing 11ot numberS only~ but preventing any decline in boat 
num\>tts, (case 2 relative to case 0) r«Juces aggregate net· retums by over $l8.S million p.a •• lbC$e 
e!Jtirnates do not 41ccow1t. for any oft1;ctdng loflscs due to ~dditiortal rcnt.dissipation likely to accompany 
:.ttempts to reduce effort and catch while retainirtg the rr~/t AI~ $ystem. Cl¢atiy fherc is a la,rg~ 
opportunity cost of about $13 rnitlion (case l • Cf'.5e 2)involved in failing to allow rationali!iAtion of boat 
numbers when the catch is teduced to $Ustainable levels. 

Pot and boat numbers arc both ttca.t¢d a.~. freely variable (up to current levels) in cMe$ 1, 1 t* and 21. A 
comp~~ort of tMes 1 with 21, which differ only bt the length .of the fishing $t:a$011, indi¢fltes that th~ 
potential gairt ti'om .tm extr~ three m(mths fishing under an ITE/T AE ba..ed S)'$tem is tikoly to be 
$Ubatantial, and of the ord~t of S2l million pc;r annum~ However, if boat nunlb¢rs We~ constrained to 
equal ClJiT(.-rlt number$, then the potentild gain· wo-.td be n;uch srruaU4,.T. Note that art rnur AE SY8tem 
may inhibit rationalisation of boat numbm, 
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Table 3; Sunllllitry ()f'lt4!$ults tor TAE/lTE Based Management 
Case 0 1 2 11 21 

Management TAE/ffE TAg/ITE TAE/ITE TAE/ITE TAE/rrg 
Catch Level Unsustainable sustainable sustainable sustainable Su&tainf3ble 
Boat Nos Constant Variable Con$tant VariabiQ Variable 
Pot Nos Coh~tant v~riable Variable Vat'1able Variable 
Avg Pots/boat ~=104 <-=104 <;:::104 <=144 <=104 
Season ends June 30 June ~0 

I 

June 30 Juhe 30 Sept. 30 
Catch 10,795,339 8,999,1[38' 8,999,168 8,999~188 9,000,000 
Boats 669 668 669 403 445 
Pate; 69.576 oS.OOO 68.000 58,000 46,231 - ,.. 

Pott...ifts . 
~ 

Nov 1,020.278 850,522 850,522 860,6~2 679.()36 
IJec 2,018 782 1t6(32,893 1,682,8!33. 1.682.89~ 1,331.648 
Jan 1,243,343 1J036A73 1,036,473 1,036.473 1l011,116 
F~b 1,464,628 1,220.940 1,220.940 1,220,940 1,1511680 
Mar 1~801,387 1.501,668 1 ~501 ,668 1,501.668 1,223.901 
Apr 1.663,190 11'386.465 1.3aeAe5 1~386A65 1,2481228 
May t310,311 1,092.298 1,092.298 1~092,298 1,104,851 
Jun 908,661 751.Ata 757.476 757A7f3 823,049 
Jul 0 0 0 0 6361466 
Aug 0 0 0 0 5511020 
Sep 0 0 0 0 600,00() 
Total Pot Lifts 11.430~579 ~M528~735 91528}35 9,528.735 10.3~8,597 
CPUE 0.94 0 94 0.94 0.94 0.8'7 

Total Revenue ($m) $196.3 $16$.6 .$163J3 $1l33.6 $172.5 
Total Cost ($m) $162.0 $135 0 $147.8 $117.2 $123.2 
Net Return ($m) $3.4.3 $28.6 $15.8 $46.4 $49.3 
Net Return/pot($) $493 $493 $272 $800 $1.066 
Net Return/boat($) $51,244 $51,244 $23.584 $115,184 $1101869 

The difference in the seasonal patt~rrt of f~hing etf'Qd betwe~n the varioL•s c~es in Tabl~ 3 arc 
illtL-,tratcd in Figur¢ 8. Simpty.reducing catch t() $\lStainablQ levels hy.•·cdu~ing pot nutn~ers (case 0 --.1) 
docs not altar the di.stribJJtion but merely loWer$ fishing etlott in ettch rnordh by a proportion~te amour.~. 
Moreover, it catl be 1i~cn from a comp&ll'ison (~f case l With Oa$e 3 Uult within the range evaluated, tbis 
result is independent of boat ntlmbets. If the length of the tlshlng $e:lson i,; ~Xtended, then there i$ t*on:te 
flattening oftha distribution; with proportionately less etfort ex.nended prior to May, and mot•e 
tbereafter. 



Ji"'lgttre 8: Seasorud I'attetn of Fishing Effort under lnput U•sed, Man•gement 
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lt has been sugge$ted tluU a sttstllinabl¢ .f1shery ~ould be achieved by setting a total Allowable Catch 
(TAC), and closing the fishcty as soan as the 'fAC W~~J reached. Ill scenario 3, the c:onsequences of 
reducing averag~ f!l\tch levels fo 9 mUiion kg. using Utis traditional approach: to stock presetvati9t\ of 
imposing a TAC together '"ith a variable cloRed se;L~on while maint~ing b<>Ul pot attd boat number$ is 
estimated as$umittg ~\lrrent technology afid economic· structure* rt can be seen from Table 4 ~l evert in 
the short run, this stenarlo involves a greater loss <>f ect)l\omic efficiency thatt eith~ cases l or 2, and 
on average wiU result in closure o£ the· fu;hery sometime in. April~ Such an outcome is clearly wast~tl.d, 
and reduces irtdu.-stry net returns by aoout $21 million relative to th¢ b~~e c;l$e, tn the !on$ nth, these 
efficiency los$es would clm()st certainly sW¢U·to the poi'\~ whe~ catching co~ts ·t.t .least matched gn>$.' 
reve11uc as tishenncn invested mor¢ :\nd tnOtQ ltfJavily in ho~ts, 8e;st:. and equipment. in order to catch ;ts 
much of t.he T ti.C !\$ possible before th~ s¢~$ott cJog~d.f 
Table 4 also sununarises the results for scemtti()~ 41 5t 14. ar.d t~h each of\vhich simulate$ anlTQ 
based management systt:ml by allowing ~;~~i!hi:;.· levels .of etfort. to be constrained only by av~able 
numbers of fishing da)ts and pots, and to De selected so as t\) .ma:dmi$¢ inth.t.'try net teturnn~ }loth pot 
and boat numbers ate allowed to vary fir~ely up to ~maxima· eqbAt to ~uttent leVels in Ct4-~es 4, 14, and 24, 
while boat munbers are colt$ trained to equal c\\rrettt nu.ubern m cnse. S,. In cases 4 and St the lishing 
season ends on June 30, while it is extertdt!d to S~ptQn\b~r 30 in c~~~ 6 and 7 .. 

In the main, the !ittdinss from the results in Tabte (; sim& teinlotce the points ~ide atM>ve, ~ut th~ 
are some important ditfereuees. By $\vitching to ,_n ITQITAC b .. $¢d :i)'$f¢m while ~ucing cawh to 9 
million l<g., it ig quite possible tbaf ~gat¢ n~t "turns might aotually mctea.~ by about $4,3 million 
(relative to base e~~~ 0) so long as both pot. and boat ntunbm (c-.,¢ 4) .. e t1ermitte.d ta reduce to Qt~ 
most citicien.t leV¢l, 



Moreover, the aemalgain.$ teali$ed might even ~·larger than tht-. ettitn4to if.teht dissip•rion d~ to 
capit.·d stuffing also declines in importance under anttQIT AC b~d $)1tem. ~orne i(Je~ ofdte 
impoltance of tl\it$ conside~;1tioo is pro\-ided by the ditfcren~ in annual net tetums. of $15 .'2 million 
between cases 4 and 14. Th~ sta~1mg point for the$~ two ca$C$ differed onty itt Ute econ.omic structure 
implicit in the model ( .-vCI·ag~ pots pet bOitt asslltrtcu WM 104 tor ¢* 4; .md 144 for cat~~ 14). 'tlto 
latter value is probably· ~$t treated as i\tt upper bound, but it d()Cs il.lustr;ttc thAt Ui)det an lTQ/TAC 
based system~ it mjght b~ po$$tbfe to rcdue¢ catch to sustainable lew~$ aud incre.ase ann\1:\l rt~t tetlltl\$ 
by up to Sl9.S ntittiot\ ~tthe same tittte even if the se~~on i$ U<>f extended, 
Since introductiQrt oftrQ;s shoUld m;d\e it C~sier to e~tend the Sea$ot~ th~ Ufipet bouna on increil$e bt 
annual net return~ could. exc~¢d $30 tniliion. llowevr,-r~ h ntaed$ to oo stressed thtd the po$sibillty of $uch 
large gain.~ mat~rialising depends on very large rcdu~tions in boat nuntbers (i.e. d<rwn.l<l le$$ than 300 
boats). If rationati~mtion ofboat numbers i$ pteve1\tcd, incre~e~ in net return.~ will ~· muttl morQ 
modest because of the large· <l[)l)Orttinhy eost ofJlteSet\ing bOat num~. 

Table 4: Summary of Result$ for T Al;/Il"'Q Based ~fana.g~ment 
Case 3 4 5 

Management 
Catc~) Level 
Boat ~os. 
PotN~. 
Avg. Pots/boat 
Season ends 
Catch 
Boats 
Pots 

Pot LiftS. 

'rAC only TAC/ITQ TACIITQ 
Systaihable. Sustainable SU$tainable 

Constant Variable Con$tant 
Constant Vari~ble Variabf~ 

<=104 <=104 <=104 
Vari;;1bte June 30 . June 30 

8,996.809 9,000,000 9,000,000 
669 477 6«$9 

69,576 49,600 69,576 

1~ 24 
TAC/ITQ TAC/1TQ 

sustainabJQ su~tafn$ble 
Vanabte ~ Variabte 
Variabl~ Variabt_, 
<~144 <:1;104 

June 3P $ept. 30 
9,000,000 9,000,0()() 

344 402 
49,600 41 ,804 

Nov 1 ;0~0.278 7,..4,007 1,043,640 · 7441007 627,061 ·. 
Dec 2;018,782 1,488.013 1A84j522 1l~88,013 1.254,1~2. 
Jan 1 ~243.343 1,289:,611 0 1,289,&11 1 ,()86,90& 
Feb 1 .464.628 1.240,011 0 1 ,240,011 1lJ45, 102 
Mar 1,801,381 11388i81~ 1.94$,128 1,3U,812 1,170,514 
Apr t~202i299 1.339.2t2 f,87a.s52 1,339,212 1,12$,710 
May 0 1 ~289,611 1 ,808,976 1 ,289.611 1 ,086,908 
Jun 0 1,091,210 1,5$0,672 1,091 .~10 919*6$0 
Jut 0 0 0 0 752,473 
Aug 0 0 0 0 762,413 
s~p o o o . o .. 752,473 
Total Pot l.ifts 8t750,716 9· .. Sfl.0,488 9,694,4~0 9·,870,488 10~576,432 

~C~P~U~E--~~·~· ~~~~-1~D~3~-~~o~·.9~1~· ~~~~··~0~$~3~··~~~0~·~~1~~~~-0~.8~5. 

Total Revenll~ ($rn) 
Total Cost ($m) 

Net Return/pat ($) 
Net ReturtVbOat ($) 

$160.0 $16 .. A 
$1~6.8 .$125:1. " 

$13.2 $.38.6 
$190 $779 

$19,781 $81,001 

$169.C) 
$150.1 

$18.9. 
$271. 

$28.195\. 

$16o4.4 
S11().5· 
. $53.9 
.$1,086 .. 

$113.8 
$11$~$. 

$1,323 

.)$ 



An appreciation ofthe: ~ .. g•~'-' from extending th~ fishing se.-ott under .U .. rrQbaKd ~tan ~. 
be gained by ctl01p.Jrmg ~~~ 4 with 24. In these two cues, pot and ~~ nurnber1.rt· bod& alt.owr4 JO 
vary t!cety (up t(,l current levels)., ·'~pte annu•l net retQmA are estimat¢d to. inco:utb)' abQ\11 $17 
million due sol~ly to differences in. the length of dlc tillhing ~·• 11\ia esdJNle is slightty J• than ~ 
estimarcd pohmtial pin ti'Qrn .~ ~xtta three mon~M fishing llndet an. rratf AE &ue4 sy1tem. 
1lae impact on the ~~~of\~. di$tdbution of fishing plfort of altem~tive scerwiO$ ·\Ulder an. 0\UPUl b~.d 
management ~'Sfem are llhsntratcd in l~igute· 9, ~ictablyt 48 m~h etroo as pOI~ib(c .~. ~mt'klycd u 
quickly an possible un®r the .$Oe~rio ot" a variable Qlp~ ~ason, so that the ~ason cl~ in late April, 
A~ was the caac lOt input b~ed: rrtAAag~rrumt systems, the im~~t of an ¢Xt~ded. fishing ~ is the 
reduce effort. in the early motnh$ ~lfth¢ &CI$0111 and to compensat~ with m()l'e· etfori in: th~ tail ~d of 
the season. c~,c 3 Which re~nts an rtQ's. based management aystent, bpt. constrains boat nwnbcn 
to cum:nt levels, provid~ tbe nm.;t in~g tmding, • it ~ict~ ~~ n:t•~um n~ economic TCtllrnl 
wouJd be genCQted by shutting down th~ fi.'i~ for the .months of January and Febru.-y, and then 
deploying more efibrt. in th~ m<mth$ of l\1:..-ch t(> June th;~n were ;applied in the tra4itional peak month 
of December. Thif tindi~g i$ ~O$t t;ert~nJy ~ensitiVc tb the a$SW11ptions made about lhe $(W(}nal 
pattern of 'VariatiOn Ul th¢. btnded ll~l V~Ut Of the catch. 

Figure 9: ~~son•Il'attcrn or Fishing Effort under Output Based Managtllitnt 
No. PotU.. 
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Key par1$ ofth~ r¢$ult$ ~ntc;d ttbo~ at¢· Jl:arran$~· in Tabk s to faciUtat¢ ;~ wmpari~Qn o£ ittdu.t~Y 
net retwns fr<>n1 •n lTEJTAf: based ~i¢trt With th0$e ~sible ~r a system ofrr<t•, Itt parnc..,, 
tbis table hig.hlight$ the pivotAl role ur poUcy mwards .rad~ti9n ()f ~~ num~, apc~· the 
corrcspanding impOrt.-ce of the intp~t Qf~ uf mo.nasemenf .Y•~ ·on nurn~ Qt poq per boat. 



Table 5: 1\ Contpad~ uf 'Fi\ElltE vs. TAlYl~TQ ll•.ed .Mana~t Sys~ 

LOWER SOlJNQ e~11MA'ffi$ UPP£R BOUNOESTtMA'mG. \.OWeR ~OU~P ~$11MATE8 
~~~+····~~N_o~M-In8lm~u-m_e~.~-t-.·~-~~··-+._N~o_M_.tn.lm_u~m-B~*_.N~~~·~~-~-c~._•~n.t~~··-t.N.~~···~~ . 

..,..._ ___ _ 
Boet Nos Variable . Vtri.~e V$rt•~• V•ri·bf~ Can•t•nl Goost•nt 
Pa Nos V..rte~bl~ Vltrt~e Vaoibte V•rt•t:tte V•n•bf~ VJrif'bta 
~vg Pots~oat :;1M ~;;10~ <H$ <146 ~104 <104 
Sea~t.XI (lnds Junt 30 S~t 30 Jun~ ~(). Sept. 30 Jt~n• ~Q eept. 30 
Days fished 1136 230 ·188 .230 188 230 .. 
ITE/TAE . CUe 1 '21 1 ~1 Z 2~ 
Boat Nos $56 445 5~& 4A5 aee 6.69 
PeA: No$ sa ooo ~B.231 ·ss.ooo ~G ~j1 ~e.ooo 69.576 
Pa Ltfts tm , tO 10 10 Hl 10 ~Q 

lndustryRetums{$m) $1636 $1.72.~ $1636 $1725 $1636 S172.5 
Industry Costs <Sm) $13$1.) $1.23 ~ $13tH) $123.2 $H't a $15~.4 
Net Retum$ ($rrt) ... $26.6 $-49 3 $23 6 $49.3 $15 8 $20.1 
ITQ!i' AC Ca~e 4 24 . 14 34 .5 25 

Boat Nos 477 ~02 344 ~so 66~ 669 
Pot Nos 49J30o 4 teo~ 4!1JiOQ -41.$04 69.576 6$;576 
P<:X Ltft\Hm} 10 H 10 11 10 1Z 
Industry Returo$ tSm) $164 4 $17~ b $1$4 4 $173 a M6$.0 $10$.() 
fndustryCost.s($rT\} $1257 $11&.5 $110.5 $105.6 $1.50:1 $157.2 
Net ReturmHSml s3a s $55 3 S53 9 $68 :2 $1lt9 $~7 .• 8 
Extra Net Rttums {$ml S10 1 $6.0 ~25.3 $18J1 $~.1 $1~7 
extra Enforcem~nt Cest~ t$m} ,$17 $1 7 $.1 7 $1 7 $1 ,7 $1.7 
Extra Research Cost~t$rnl $1 o sto $1.0 $1 0 $1,.0 st.() 
N-et Gain tSml S7 4 s:t4 S22.G $16,2 SQ.~ S5.1 

Considt'1' tit$t theca$¢ det)ictcd fn th~ f'llltcohsntn of Table s whet¢ oo~t Jpd pot rtumbe~J are 
pemtitted to be rationalise~ and the dur;.ijon of th~ iishirt~ $¢a$(}fl i$ unchaug~d~ Ch~tging the 
management system from on~ based. on I11Ut'Afi•s to one ba$ed an. ITQ!TAC;s is e!llimated ~o inc"'ase 
net returns by about $1(). miUi(m (front S28.6 rnUliott tbr Ca.'Je t to S38t6 million for' c* 4). \VbUe tbi$ 
gain would be partly olf$et by .addldonal cos.t! of rc:~eatch and cnfotcemtmt, whicb wer~ de~ed to .~ 
s 1 million and s L. 7 mllfioJt res pee lively. the; bottom lin(; ~till btV01Ve$ ~n blCr~fl!$e in aQ&rCgate at\1\ual net 
economic return$ of more than s·1 million. · 
Making th~ $attte :t$sumptiotm :tbo\lt boat r~ti()natt~ation .;~.nd numben ofpots per lx>L\t, tbi$ maty•is 
suggests that .:xtending tht seMon by tlu'e.c; month$ actually tedt,accs the ~dvantJg¢5 of a $Mt~b m th¢· 
basis offlJ3hery tnan~emcnt~ lfas :tssumcd ill th~ $e<:ood ~olumn tile ·$¢P<m.Wetc ~xteud~ t<> 
Set,tember 30, which shuuld· be biolOgically Viable Ult~~T a system. (>f rt<;t~, an4 tmat nUJrtbeP we,re 
again petmhted to d~olinet then th~ inQrea•e in. industry ~nn~l net retutns.(rQII\ adQpdng 1TQ'$ Qf $fJ 
million would be Jam(:b' offset: by additional N$etlteh and ~orcern~nt ct»Jt•, lqavfus A net gain of 
p...tthaps S3 milliQJt, 

Most of the gain.~ from BW:tPf'in$ ftmn Ill!.'$ to rtQ'$ indtc abo\'¢ p~ ()(Q~~s derivefJ'Otrt the ~t 
and indirect b¢neftf$ of Lt·· mor~ efticient sel$()ttal p4U~ offisbiiJg et.fott The illr~ct· elfec~ tl<tW fr~ 
more efficient put utilisation if se&tsQn,. clforl pAtfe~ tjte J~t;s ~yclic., •n.d fr(mt di$tribllq m()(c Qf 
the catcb to tb¢ latter part ~,f the ~f\S!oo whm \)11~¢$ ~~~ hllhtt• n\e bnp~t of .lis~ MJ~et\t 
method .on the sc~nal pattcm <>t" effort iUustt•ted in Fiaum , which d¢picC$ monthly·.pt>t fitttl for c-" 
l(ITE's) tlnd cas¢ 4 (OX).'$)~ 
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An indirect 'onscquc;n~e ot:lcss month to month tluctuations in pollift'i and conscquentiflt bott~r poi· 
utilisation is thnl the snm~ total catch ~an llt~ caught \'ith t~wer boats~ n c~n. h¢ "et; trom th~ f~t: two 
column~ of table.$ that bout numb~ under rrr~·satc marl\edly lower. ~n 447 for the ~~shc»i" sea.~n, 
and 402 for the ~~hmg'' s~-tont compatcd to S$8 und 44$ t¢.spcctiwty und¢r l1,l~'s. The .impotuncQ ()f 
allo\\ing hollt numb~t-s to rationalise can. be seen. by comparing fiudinas for cases in the first two 
column.~ of ~rabl~ S Wich the respective c~'es depicted in the la.'t tw<> columns whm-e, b<l:it rntrnber$ ar~ 
hcid constant at 669 boat$, which W;\.~ the lcv¢l ''' 1994.t~·()r ~. t1shins se~stln lln.i$hins on .. Junq ~(), th~ 
gains in net retum~ from mo,iru! to lTQ's is artly $3 miiUonj which .i$ ~lrnost: entirely ()~fsct bygre•tt)t 
research and compliance ~osts. Fot the ~·l<>rtger'~ fishing $eason c~!~~ iml~ing b.Qat J1Uffi~~ e®,.nt 
under n'E's impo$eS ~~tril costs U.UdC-1' bath sys1Ctn5t but und.er lTQ's i1' aJso prQ\ides !feater 
opportunit)'· to oll'6ct thgsc higher cosrs with ~>:tta r~"Vcnu~ £Torn catching mt:i~'e produ~t hd~ in .the 
season when prl~cs 'llt'\r higher, so paradoxically net gain!i in the };J$t eolumn nrc ~etu•Jty larger th .. tt in 
the second column~ 

There is little ~~"bt that the ¢siiJ1l~fcS. .. (>~pot~ntiaJ gain from ~doptil\gffQ'~ in·Jhc :f11lt b\fc>.colutn~$ of 
Table S M'~ COl\'iefV~tivet be~~U$C th~f mak~ OQ alloWatlCQ f~1r fi'Jhemletl f.indin$ mor~ cllicic::ttt w•ys tQ 
combine bo.lf$ ttild J)QfS if tb(!}' W<:t¢ not Con$ttained by ~~~he()' tCSQI;tUdO~t A$ n<>f¢d. aoow, ~n 
nlYT AE $)-yst~ l'\ likely to. inhibit tadonillisiitiun ofboalnuml>enh all~ thu. rc~Wt in rltttler l~.,.. 
pots/boa' on ttV~ra&<; than would pc~in under ~n lTQ/TAC b~d ~;stem1. which wou!d not' thre•t~ 
biological sus,aio.-bility ,W ct~tch is limited to s4fe levels by tb¢ ~t AC. A$ noted :at>pve~ th~ tJno of fW'ts Jd 
boats h:t.'; been incrq:a~ing tlteadily m r<:Q9nt Y«=31'$,; ~nd. the c~rrent level of ;appro~m-~ty 104 :~8/boat 
would almo$t certainly be bighc:r in a. der~gulafed 11'Q18 m•n•ed fitJh~ry. A$ foUl ¢at~h lc:WI$ 40' 
reduced1 1hc ec:onomi~ incentives to incre~sc; numbet· pf pots/bOat is likely to inten11it)r. Just h()W I~ 
the difle•·ence in ntm-tbcr of potti P"r boat. wou14\X) und~t 1be 3lt~mativ"' mlli1•8~~t sytJ~t~s hM to·~ 
a matter tbr conj<:chlrQ ~c~"'"*~ of' a ~~~k pf hard empirical e.vidcrace on whi¢b to b•~ a rc:~-ij~ 
assumption. 
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·11te third an<l tbul!b colUt~ns in 't nblc 5 ~rc. bMed on an as~umpUun that the turrertt u•duttty ~\V~tqc uf 
104 pots per hoat wiU t()otinue under any rmtrAI~ $YQtem;. but f:>wr time wuuld riae to 1.44 pots vet 
boat under an tl"Qrt 1\C. bbscd Sy$tem 1. tf tbt} bttt'othJtti<)il of tfQ'fi irt.:Or->;tse~ ~Vtt~ge fi\lln~rtt of pQts 
per boat by this d<fgrqe, thett depending on length ofs~tt'itlb; dte ttcte~icl¢n~w g;~ln$ QfsWit9b~g 
systems are e$tiftlate~ h> Ue between $16 and SAZ miUiott~ Th~a~ O$(im~'og ofJ.JOtenri-l net, gain" mt~)' 
overestimate th~ gains actually realis.-bfc by sWitchin~ syst~®l if the obov~ e.$$UmpUml ~saggetates the 
ctlicicncy gains from bettor input ~mnbioation$. andlor mor~ cflbctive tishiug gear likely to b~ font~d 
under nn ffQ ~Jtse<l m~m"gemcnt syfi~cm~. Hen~o thesc c<>lumm ;.re ~est regarded.~~' pro~dir'g UpPer 
bound estuoat~s Qf l''ot¢rttial cllici¢s\cy gains fQr the current, +lnd ;to extended s~ason .f¢${)QQtivety. 

To sum up~ ther¢ is ~· yqey sttoml intot:tQtion between tu>licy ort boat *'Umbers Atnl ch~ngc$ in indU$tey 
net returns resulting from chansc$ io other a.~pc;cts of managcntent in th~ \Vcst<;rrt Ro~k Lob1iter 
Fishery, :utd one ot' the most striking featurcK of th~ results is th¢ sensitivitY of the C$ti.Uiltf:d incrc35~ irt 
industry net retums to p<llicics indir~t:dy cotltroiUng tninbnum boat Humber$ by tegtdating nutuber uf 
Jlots per boat. 

CONCLlTSIONS 

There are scverul cooclu..-;ions to be drawnfrorn the tmalysis tepm1cd 1•bov~, Son:lc, relate to chat1gin1~ 
one or othet· aspect of the method ofutnltagin~ the \Vesfcm Rock Lobster fishery. so ttot all ot~thl' 
estimated benefits nt~c ittdcpendcut: and nddiliYe. Specific ccmclusion~ nrc~ 

• up to $22 tltilUon or potenti;ll.tcsom·ce ··~ms tli'C being dissipated under the li9~·~e Unut3tion 
system of rnatia~emcnt, HVcit Without a lot1ger ti~hing SCARPn, and "ith.oUt ubeU~r~; de$igrted pot6' 
to enhance Q4Hching J)OWcl'i some ot· ttll of thffl poteoti~l rent .mjtilit: be reaUs¢d if ~n JTQITAC 
based system of mttn~l'!rn~ttt were adoptud. 

• rtJduciug the catch to susrainabl~ levels under an, lTIUTAE b~scd ttltifl&~gem¢nt sytihml closing (.ltl 
June 30 is most unlikely to ittcrc~sc rc~Used resource rent$ even if talionath~atitm <lf bo~t numberR 
is allowed to proceed unimpe(led by poUcy tt~~Uli\tiOn$. 

• if boat numbCt$ nrc hold ~t curretU l~vela by policy meMUtC$ under an lTEfl~A13 based 
managetnctn system, m~a.~ures adopted to reduce catch teveJfl to au.rit .. in~bte tevets wilt ~tmust 
certainly re$YU in large los$es in industry attuual net reb.trns. \Vith tb~ current tl$hing seaaon, the$e' 
losses could Ul1 to $20 million (40~6), ilnd of th~ order of St4 million C28'H•) if the seAson is 
extended. 

e there are potentially tn.rge ~conomio gains in tctm$ of indw;fry net r~mrtJ$ to b¢ sainod from 
allowing n1arket fore(!$ to teduc<! the number ofbonts op¢ritting in dte industry to economically 
etliciertt levels, ftPtJl flshing $e~!it>n ofthe ~urrent dutationt it h~ be~rt ¢t;lU\lated, tQ be of th~ 
order of $13 million (26%) or current immmc collcctivc:ly being ~f!med in the indU$tty, Tld$ 
amount qoutd be as hug~ ~"i $30 million (6()~~llor an .extendc;d s~ason l3sting untU S¢pt~mbct 30~ 
However~ h need$ to b~ $lf¢$sed th._t tltQ possibiUty fJI~ su(;h large f!nms mtjterialisiug depc;n~ 41n 
very lurg.., reduction$ in bo~t numbers {i.~. down to .less than JOO boats}~ 

• there are ptJitJntiaUy large econon•ic ~in$ in t~rm" of industry net' r~tuJtt$ to b¢: gam~ frotn' 
extending th¢ dutt.ttion of the llshi.ug se.-~on. Estimate$ tilnge from $16 ntilUon m $21. mitbon su 
long an boat nurnbe~$ ~re permUted to fall t(> ¢tt>fiomictdly etlicieut level$, but oth¢rWirn.} wUI. b¢ 
comp4lrttuvcty tnualt 

• the~ m4Ybe potcmUaUy J~rg¢ ~<fon<JttJio gaitl$ to be ~¢4 from changing tho Jiy$t~m Pfmttnaging 
the Western Rock Lobstct fl$hery from.ort~ ba$ed, Qn .. tm'~ltAlt to one b~..etknn ltQ'$/'fAC. 
Depending qn length ufsea5on, potential gain$ in indu.CJtry net temtn$ of ~witching sy$tems equid 
rattgc front ncgUgible to.S22milliort (44%).t9r ~· Jun¢ 30 clo$Ur~, andffoht Si tniUion (4~6) to 
Sl6 nillUon (32f:tu) tbr n Septcmb~r 30 ctQsure. 
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APPENDIX l; D•t• Sourc~s for the Prog•·amndag ~fQdel 
ASS (Of Fial1arY x.tu:rn•) (1964~1992) 

&1.9reS~te Qatr...n .. ( Ks. tt ... by Month an.d by Zone 
Agm;sQ!!w,. Effottt Jt?ot llft:§JJ_t>r Month r.n"Jd by Zone 
8.9sregat9 l&s~n~q J.?,Q.ts Jntl!lJJ. by Y~ and by ~one 

FremantJ.ta Fiahihg Coo~r•ttve (1992/93 fl.ahing ....,n) :· 
(individual bnnt dat4 for an atmnymou.~ samp1e of 59 boats fot Jhe) 
l'lJ>..:-P..9.t license§: . gr; . lv1'9ilth 
cat:ch (I<g:.): by· Montn, ZOn~, and by Si2ie Gt'aci«\! 

E~n:'9n!¢s f(?t; fflai~l .. ,Fl\elr G9...U.D(j Qtner; br Me>nth 
Department Qt. ttaht.ey ~•turtta (1991/92 Q 199~/93 fiah!n; •.ana) 

(indi\tidual boat dnta ibr the same aooraymuus sarnplq of 59 bmd~ Above 
.. matched usixlg double hli11d codins tlroc;e(lur~ 'to preserve ~onymity tlf boat Uccmsee~) 
No. d~~s.fY?ll~.f!..L..by Month find by Zone 
g_t9~ NO~h.:.,..by Month 
LOcation Jbl9¢,k l . fished,t b;y· Mort tit 
Landin~t_by .Mon.th 

~tis .. UQ~J.>Y Mont:Jt 
Qatch. CKg.l ~ ... bt tvlPnth an.d by Zone 

Juu.n r.t.anarrnen. infP~tnal •tu:vtY '"' (199.2/93) tUINtHl ~n• 
No. pota,.uf!!d. (irtd .Cr§'d Nps, • 

.No.:._cllt2s f!§hec;t; by Month 
Of&W:fl~. travelled to fishinq . qroun9: .. by Month 
cat.gb.{.t<g.)t by Month 
~J.tal.yatu~: .. (by ty~ of a$f3f!t) 

p.u @;Kpgn~...s: (by month atu~ by t¥p$ t:Jf ~3l?f3n$$) 
Economi¢ .tud;, Qf s.A. R('Jek ·LQbjtc¢ intl.\:l•trr "" ~~Wtt411 ' P~t 
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