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The \Vest Austmhan(iovernment has imitated a .revie\\'~)f munagement methods ttl the 
\Vestem Rock Lobster FIshel}' \Vlth the ann l)f detenrnrung thetneth~')d \,blCn \\!lH UIUXU11tSe 

~he economIC. soc,lul undothi!f benet1ts den\:ed m the long run by tbe\N"Ct'it AustraluUl 
~ommurm:y $mce 1965, the \"'estern Rock Lobster Flshery ha.., beetl mumlcged by Wlltll tS 

essenuaHy a lIcense hmmmon scheme lfivolvmg resmcreQ entry for btl:.us.nnd strtct controls 
on the aggregate number of pots wbich CUll be used by dlt~ commercud Oshrng sector. These 
tore pohey msnumentS have been SOPIXlrtl:!d by a runge of (nfier reguhrU,()ns desltmed. at least 
10 part. to remforce the enl~n\e:ness of the lH~{.~nse hmftutlon schenlc 

8) most measures~. management of thrs tishery ha~b(,~n htg.bh succ,essfui i3toioglcal 
o\:er·c~prOunhon of the tls,h stock has he~~m pre\'ented~ ~lt least untIl recelld~ fhe ie,",el \)f 
comphance wlth fishery regufntlt'lnS has also unproved sl:btrllficand~ ()\t!f tht; past t'\\!em\-tlvc 
~eurs. and has been achlc\.ed. \\~'tdl()Ul ex'cesstvely lngh Jevtds of ~"tbrcemeUl ~OS{S HO\\'ever. 
by Jar the most. stglllf1cam act-nevement. and <me \\,tuch is suB q{ ne rare m tile tilanagement 
offishenes around the wodd. has been the generatlon and pre$er\uuon<'l'fs,lgrutknnt reS{)Ufce· 
rents 10 the tlsh.ery Thts rent t:!eneraUlln has been cloven pnmanly h\UlCreUSes Hl the pnce 
of the product frorn lc\:e!s where rock lobslerv.rus regarded JS U basIc. t1' mn subsIstence. food 
to leveis to where rock lobster is now deurly Hl the iu:'<urv cmegor):'·Nevertbeh;!Ss. the 
management of the tishef':'r' has ensured that mos~ {)( the pOlenUal rent hllS not be~n dt~sJPtned 
The tangIble eVIdence of thls rent generauon IS the pnces piua ttlr pot hcen.ses. \\'iucn are 
freelYlIadenhle, On thIS baslS. the ag£regatc t.:apluil\cd \-alue {If resource rem H1 the tlshen 
rl()\\ exceeds SOO() lmlltOn. \\Juch.ut a d.I5t:OUtU rate t 1{ the per ('cftt nnpheti\ thUt(lVCr S4:-' 
millIon In resource rent !s generated annuaH~ 

':otwnhsmndmg these t\chit!H!mt':us~ there lS \\ldespread concern that the-tutu!!! prtlt'1tab,ht\. 
and even the \'tahlht~, of the uUlusrn I~ under threat UnleSs. the ~:urrem m~mat!efnent prn.ctlce~ 
are reJormed Fur J number ~,}f~e.ars. there has heen conum-nug mcre,a";e~. Hl n(Umonl thbwg 
effort und c1.;en greater mcreases In dTecuH! thhulg coIrOn.. despne ..:.nrmmnng anempt~ tt1 
ughten regulullons go\ernmg thel~\el tlf use ilnd ctl~ectp.,ene!&·~ nf fi~)ung ~cur m the: mdu5tl! 
ThIS mcreasmg etlan lS hnkl!d to higher c'lpiUttatlon rJte~ \\hlch In (unl ha~ led l\} mar~eti 
decreases m the estlmated ~tze of the hreedtng ~lock 1n punlculat H lS (;Onl~Cm mer the 
level of the breedmg stock that has been the pnmun. mow :~,;ny 1.{lf'CC nehUld the uuuanon of 
the mvcsngatton mto long term management methods n)r ~he \\tc&%ern f~()cJ.. l .. uhsler f)mcn. 

In eval'llltmgahernall\e management method$i. go\ernments undcfsmndabi~ h(nehrmuJh 
defined obJectJ\es The focus m thts paper Wilt he .narrm,\er. and cnncentr:ne C'xdus,veh on 
the tnlpact ()f aJtemau\'c management methuds lln cC<Ulonuc ;.:!ft1(."H!T1C\ (lther 
cQnslderauons. such as !Socm:i equtry and t.;ons~·rdUllm uf the mantle t!fl'\,tfUnmcnt. \.\lil not be 
I.xmstdered even though the\: rna\ he nnpml.ant Jetetmtnnms of COmmUnH\ \\,eUarc 'I'd 

further reduce the scope ofth~ anaiv5ts. unly ""n mana.yemcm tlfmOf1'S are ~nnsu.fC'rcdh.:fn\" 
One IS to conunue to reh on J, modIfied \{~r~mm. of the ~urrent. manng~mt'nt ,,",chemc. the 
essence of \vluch 's il hcenst:hmttutmn scheme m:x.oi\ing restn(,~tcd ut;e :of \..~\ mputs w! 

POtSi m order to. funn the amount of Hshmg ~tlbrtupphed iU the r~~soun:c"'lock, ~lrtd therebv 



i.:\mtrol the revel of catch nnd the el\pfo't~umlnlte The nlternauv.¢ HI uhnndnn tIns rnput 
~~,:mtrof, based method f-)f luarUl~etn\!nt 111f ('Ut\! based on (,;('lntrnUtn~ output or tlf.C~ftch 

fhe nlOS1. cornmonly used metn()d(lf m~lnRgUl~ a fisher¥' b\i' f;.:ontfOUttlll ou.tput t~ lO relv on a 
\anabtedosed senStln. \\heteb~i thesellson is dused as soon ns tbe tnudano\~~ble~3'lch 
~ TAl' t is i~Qcht!d .. but ttl \\Juch rmal1empl 1S mt\de to IHun h~\el \Jf ,atcb u1(h\+tduUi 
fisiung tirms it Ii \yldely T""coy'nlsed dun ~u£h ~. mnna~emem ie~d$. t{}l);ll~mticunt. ff 
Hot total rent dlsslpa.uott. ,and for tant renSf,'m thls~lltemnn\4,e ".\Itll m:u crJUstdertd funnet 
bel(;')\\ InSlend~the aflemnU\e mnnngem~rn sy~tem Ul \\;lli} be one bn,sed ()o 
md1\<irluaJ trnnstero.b.le tcuwlu qunu!s tITO's} \\,luch mtneory ~hm.dd tb~ter ge.nenttlfJU ()ftbe 
maxunum pot~:nual r~SQurce rentfr.om the· tlsherv 

,~ \vtde range of pos~lhleadvn.ntnge5and· dtsnovantages lhr e.acb of t\~'(l ahe1nalne 
mttll.ugemeu{ methods L.le been fdentdied Hl the ht.etature. but the he!n\7l> v.rdt be 
restncl:ed to threeke\' Issu.es· rne i5S,Ut!:. nnd the fUl.C \\;h.lch ~\ilH be discu,~;sed ttl most 
deu:uL 1S the de~l'fee t() \lhu:h a heense hmmUlon tnana~ement 1'\~t:em In 

dlSstpUHon of pt)te,umd rent in purucu}nr. tMlmalesare made (If the magnnude rent 
dlSslpa.uon assoclu.ted \vnh current regula nons U1 the Rock osweH 
as the unpaclon future te',eJs ofreru dlsslpanon consequennui un turther reducnon:s m the 
ie\:ei t)f license mputs needed to reduce the e:xpiOltatlon nue m rCQtured In protccttne 
hreet:ilng stock 

,A ~econd JS5;Ue \\tuen need.$ to be comadered is the PO:tenmd to mcr~ru;.cUte net f';;.1um trer 
unuofcatch by sW1tdung from n management sl'$:t:em bnst"d \In to (~ne bused on n"l]i, 
lnd m paruculat DJv rela.xulg snme the ·(It rebruiaUfms ,urrenth In -'uppon the h£ense 
hlnmmon scheme there ma~ he a nu,rn~r df potentml i:t\t:nu~, for t.he 
retUrns from a gl\,e n catch bv dereguhmng the \\r'avm winch the R()CF;; Loh~ter ~s 
harvested. the oniy one to he con51dered heiovs *$ lhe sf,;0f.le to add \ alue h\ ~ihenn.g the ume 
.u \\tuch the catch is taken 

fmaU\,. there IS the ll£$Ue of com ph an C\!. and ttl p"drttcuhu the ..:;ost~ ll. ~ntm"m~ r~;ui"lu.on~ 
ne·eessanr, to ensure that thecho-sen munagemem aChle\~ rt:s, f)ht~t;tr\e'S-m term'$ f;f 

reducIng the expiomun:m nne. and protecnn!che hteedmg ",lock '1"0 that the ~.an h{! 
~~ploned on a susta,tnabh: bast~ Expen: opmton ~u&?ge~t$ dun t.mtt)"cemcm ,'ostS ttlt a gl,en 
fe\d ()f comphanc~ are hkch to he slgmficand;, lug.het under J.n rn,,) .. h8~ed mtlnagement 
'~\stem than under an mput control management ~\stem wtm;h hnut~ t"i£.pimtnunrt ftHe to the 
~amcft!\els SomecJf the P()S5.lble e:"{tra ~nt{)rCemefft ~OSb Hl\o!"'cd Ut .m fT(J~halied 
management syslcm \\ lil he dIscussed behlt\< 



AmjersfmiJ9851hns lleU10tlstrutcd that flsherv rf;~gufntult'l bv Ineans t,)f hcenee luttuatu:m tn.uy 
generate rentsm nC·t')mmere:nJ fisnery\:VhHtf'estncungthe ntnouutof tt mtljOf mpttt usedm 
the pfodu:ctH'Hl of effort ma~ Ulcre'J5e the umt .ClJS.t tlf effilrt:~ the :r~d\u!ttnn in the hltui utnount 
\1fetfun de\(Jled to the H!>herv wlil. \leh..t ;;t heneththrough n ~hlil 01 re-sourees to Ingher value 
u:)eflefsew:here 

Rent dtsslpuno:n IS dei1ned Ul tln& paper as the dtf1erencebet\veen the level oftesource tent 
actuaUy generated .under a. lu;ense tun.ttluon scheme and that tbr thebenchmnrkcas.:eof a 
sole o\\'n.et yeneru.ttn.grna.xrmum pOlentud rent Dupont ( 1 (~QO)· descnbes the sources ·.)t such 
ret*,\ dlsSJputHln as 

caplInl srurfing~o.r mput subst.tutum. whIch results \vhen fish~rmer) 1l.ttempt to 
mcrenst! thclrc.nu:hes by uSIng more unrc!:nnctf;:d mptus m place of the reSlnetcd 
Input. 

fleer tedundnnc~~. (If excessive effort Jue to the taCt thut (he regulntor pennns more 
than the opumal. number of restncted tnpuf;St() be employed In the (is-he,,', 

heterogeneous vessels andiOr catchmg technology WhiCh n lOWS less eft1clent tinns to 
c.Of1nnue to operate 10 the tishety 

·'.s there is n high oegre.e r.f homo¥eneny of ves·seJ tYPt! 10 the \'iestem Rock l.oh~ter Fls.hery. 
the Judgement \\as mude that the. durd sourct! of rem dtSSlpnuon \\I~lS unhkeh to he unpottant 
and u tS ignored m the reSt of thts paper The other twu lvpes of rem ulsslpauon \vere 
e~urnated trom the fl)H(}\\HHJ anuhucal model. \vnJch t, bused nn thut In C.rmpheU nnd 
Lmdner: I Qqt h 

The basIc mode! for the afluh~fs is fllu~lrated m hgurc I of the present pupcr \~lltethtlt d1JS 
mode) IS ~ stuucmodel, hut that C()i1Ch;'~IOn~ dra\\<l1 from H~lhoUl tht~ npwnnl JI!\ei of eftl)ft 
:lrc good approxnnotJOf~S If the nttrHlSu: growth rate tor tOCk lohMer f\ huge relatn .. e to the 
dtscOtwt rale hgure f shov.'il a linear ;;cheduie ror the ',l'vemjJe reH!nue t,r eni)rl. ANt" 'i\Uch 
JS that \VhfCh can be deff\ed from the ~t;hacter mode! ~ Schnefer Iq61 t. and ,;l pcrt~cth :elastlc 
!ong .. run supptv CUl"\C of etturt. It should he noted that {he Schaefer model !~ ha~t.~don n 
loglstlc growth funcnon tor b,omass., and on the ~tssumptmn that ~~l.tch p~r URn of etlan IS 
~li\\'ays ~i constant proporuon of slOc.k I n the absence nf regulatInn. tong .. run ~i(tndv .. state 
I!qufhbnum 15 at the ctTon level t (I,ll whIch the \ulyc of a~crugl! ptmJucl rtf t!ff~)rt equals dt~ 
long-run uvernt..tc cost of \!ffbrt. ( I f3f;.~cause mputs :lre t::omhlned In the lC:l.$l C{)~t mn.nm.~r ~1t 
all pomts on H \,,"IH he referred to bei{)\\ 3.~ the effh.:tent u\>emge margmal cust cut\c 



,\then fme t)rn mnge of mputs IS resttlcted Hl sUflply hy hcenett htmtn.tnm toafevel 
~lgnffh;antty less than that v .. ,tueh would pre\l.~ul to ilU open access tTshery~. dlem.urgHltdcosr 
CtU'tefof the ntdusrt)' is camctdent \vtttl up to level of effort defined us the level of' 
tJffon a.t WhfCh the ltmrtedslfppfy of the restt1cted Input beoomes htndt.ng. Beyond ft. the 
mdustry Ul.nrgttull cost CUPle diverges from the nlostefficlent cost pnth hecause mereases m 
effort beyt1nd l~'r c.un l10Iy be t)chlt:ved by subst:ttutl.o~ unrestricted mputs for the reSttlCleu 
mput TiltS sornewhnt IneJasuc sectl()tl ()f the tndustry"'s mnrgtrmlcost cttrve 15 labelled Af<',j 
Note that It lse(lttlva1ent to the shnrt..:nm margnudcost.curve fbr an mdustry wluchcaot)nly 
mcteuse the use of some the.tors ttl the sht)rt .. run 

Equlhbnum effort m suchan mdustI)' w~dl be Jeternnoed by the nnerseetlOflof the :\./c'e 
curve wnh the average revenue at etiortcurve i ARe' ThJS pOInt Qf Hller$c:etmn lS labelled ti 
Ul Figure 1. and determmcs both the actunl level Qfeffon f 1~~J ~ ~nd tht! ~lctua.J vulueof 
u\crnge revenue of eilort Because l:'a uf efforttould huve been ~eneraJ~d at total coSt of 
()( ·Hl:.~t.. the efficiency foss from excessIVely costly etibn {Ie rent dtssIpauon due to mpul 
substnutlon .. or cupttal StUt1ill!:P is meil5ured u\ the areQ ()fthc tnangle l ( ill 

Optrmttiel1brt m FIgure' IS deplcted ~y . as thiS ie'\e'l of effort equates ~fnClentmarglnal 
cost \vtth the margmalrevenue of effort t .tIRt , ~, thus muxnrusmg pmenunl rent whleh IS 
rcpre.semed by area .4/J(' In FIgure I As actunleffon exceeds optlmal effort. there lSo. 

turtheramoum of rent dlSStpanon due to exceSSIve et1brt. or Beet redundancy_ \VhlCh IS 
represented by the area of the trmngIe BDN 

Given that the: fishery is to be mana.ged b\' n hcel1se hmllauon scht~me. the second best 
solutIOn 1S to mHllmise lhecmnblnedvalue (}f tern disslpanon due to UlPUl $ub~ntuuon and to 
t1t.'et redundanc) ThlS IS eqw\tulcnt t<;) mnXltnlS'Hlg tbe renhs\!d rt~rn. reprC!'scmed hv the uren 
l 'l,'li.JCampbell und Lmdner (1991)) bu\:e denved an il.lJafyllcal result for thl~ r."econd best 
solunon given particular assumptIons ahmn. the form of the key relatn:m$hH}~. iHldthe 
"icnvf1non JS reproduced as an AppendIx 

Th~ key determmam of the degree of rent thS1Hpttuon.~ the fbrm nod ~tnpe of the Industt;r 
margmuJ cost cun.c, \ If 'e '\ hcens~ hmnnUol1 l)chemc \\Ill! he ;.ucccssfut m Jmnun.~my rent 
dlsSipauon rf thlS margmal cos{. cur.'\! ,~ ht~hiy mehlM.JC Campbell lInd t:ndner ~ i liii.J{hsnow 
thm the necessary I.:.onciltmns are 

The elasticity of substltuuon bet\ltieen restncHtd nnd unrestncted inputs 5bmdd be very 
low so that there IS \erv hmIled scopt:! to mcreaseetlhrt mdctlmtety h~ U!ttng tn()re 
itnd more unrestncled mput.~ 

i)1l tht! face of H. the \V~Mem RL)ck 1,tJb'iler !1 .. hen meet~ the ~rU'u:nl ~(mdHltlnstor 
'luccc!:'!sful management h\ an appropru.uclv de~ugned hccnse hmHaUort 5:ich~me\';Vhde ie\ei 
nf usay~ {)f both boats ilnd pms 1~ re~tnct~d tn the number of hc,t!nsl:s f~SW!\t 11 ~ ... dt:ur (hn! 
the ff.!~anct1(ln on the numher of pms thur ca.n be usedls th~ ~tt~etl've potte' mstrum:ent tor 
~unrmlhng it:"d of effort ~lnd gen~rtluog r~nl Because of thchtuh~)b~ nt th~ "Veslern f{oc,k 



tuhster. htltng: pms mO.re thnn· ()t1ce every .24 ht)Uf,SlS $uoJcot to \S~vere dhnlmshlngmturns., 
Consequently. the abso I: ute hmi't on tbe !tuluber or pOthfis is slrnply the product ,tlf the 
number of Ikensedpots Ul the. fisJl(,try fil.uluplied by tb~potentud humber .ofnshlng days tn 
the fishtng senson, Smeemost orbertypes of tlshmg geer lllld nlethods,ute hnrtned ·by 
reguhltlOn. It should be drffic'Ult to subsutute ,,(her Inputs fot pots On thcother ha.J1Q, the 
cost of boats and pots do not represcntn major part of enlcnmg Ctlsts. ~<') lhe! .Jlargmuj cost 
cUrlewll1 be less than completely me:instlc 

This lS born out by the hIstOry of the fishery Flshertllen bnve sho~m re.mnrknbJe mgenuuy Hl 
I1nding ways. tt)w:ork theu: pots harder. f~Of tnostof the durnuo[l of the lIcense· htmtatJol1 
scheme. there has been a srendymetease m the ratio Qfthe . tlctual m.1.mbcr o'fpot hfts to 
pote.ntialtlumber of pal HtlsFishermen also have deVIsed f:lletlns (0 Ul(\\rC~Se theeurcnnhility 
per pot ll.ft~, mainly by m.ore ,careful pot plneement New le~htlotog:les sucha.s colour depth 
.sounders. GPS" mechanIsed pot htter5l and even remote conttofled nuol",submanneS\Vltb 
",ideo cameras and tmn.srru:tters untdthey wC.fe batlrted by tegulnuon) matennHv assisted 
t1shermeo to merense ,tetfectwe pot ittls" \\!ltht)ut mcreusulg notlltnul pot hfts 

DespIte a degree of .tnpll1 substuuuon. ltlng).ble eVldenc~ of rent generutmn 10 thlt, tisherY.ls 
provlded by tbe popes at \vhich pot hcenses nre traded. For the past tv.~() years, adVertIsements. 
askmg S14~OOO or more per pothccnse have not oeenuucommon Of course~ pnces .rtcn.udly 
patd may be lowertban~kmg prices". butevenUl 11 pnce of $12.000 per pot lIcense. the 10ta.1 
c.nplttl:J value of the l1shel)' e)(iceeds S8QO mllJion, It lS not easy to deCIde on an appropruHe 
discount rate to a,mornse these: capuaJ values 100htam an estImate of annunl rent generated nl 
loefishery. In a study of the market for ITO's Ul New Zealand where dntn was avaIlable Oft 

pnces pmd both for annunJJease of quota. as weH as tor quotam perpewny, a tlgureof 3~'O 
\vas suggeS!i!d as a r~as(mahjea\'eruge. Th15 figure is not meanstscent \\'lth the kmg term real 
rate of return on tnrm lana .. aldJ()Uyh It nlny b(l! too low .r themdustry behe\cs that th~re IS a 
slgmt1cant degre,~ ()f s()'¥:eretgn nsk assoclated wuh holdmg pOL hcenses f3ec~luse the 
regulutlofls govemf.l1g th1S tisheC) have been changed Hurfy Irequend\ In recent years. 
dtscm.mt rates of 3°n. 5(1 0 ~nd 1° () t:ouJd be Jusutled. Ylel.dmg estrmates of current annual 
tishery rent rangmg from S:!-! m..lhun to $56 mtllIon 

The data necessary to esnmatethe magnnude of the two types of rent dlSSJputHm u:iennfi.ed 
above differs m theex.tent to whu:h it IS ··avallabie'· by wav of dtrect obSef\'utlon For 
ex:ornpte. the actual level of effurt In the tishet1f m nny gIven ),enr (;"(/ J IS dJrectJv oh~lenabJe. 
becnus1J the Fishenes Department collects dcttuied datIl on both catch and et1brtfas measured 
by number of pot hfts). Currendy then~ afe approxJmate!v 12 mlHwn pot htls per (lnuum of 
effort beIng apphed 10 the Western Rock Lobster fisherY Average pnced paid to the 
fisherme.n perkIJogrnm of catch ,s :also f4trJy easy lO obtain. althoug.h it dot!~ t1uc{Ujlle 

markedly. both mtrn .. seusonai!y, and berwet,!n t1shmg sCcUsons Some JUdgement IS reqUIred U1 
choosmg a value hkeJy to prevail m the future in the unoJvsJs hdow. a value of $:!,:'! per 
kllogrnm was used. which ret1ects n \ lew that the reni pnce t)f rock lobster lh hkeh. to 
t':oonnue to rise In the neat future 



Catch per tlnfl ofeffbrttsuhmqune H)bUlie on «;ye~n: lOyr'etH' bnsis due w s~gmficnnt annual tluctun110hs mthe level of reerunmem to . Un: tishel)' Fur the I)urpus~ tl(estull:lUng the 
uiv~mgelevel nfrentdtsSlpatHm under uJtemol'l\r~ munngemetlt teglrnes. 'whntl5 renlty reqtured is the refuuot1.shrp hetweenlevel of elTurt nud tht susL.'llnable cateb pet Utnl af etlan. "to denve tlns reJMlonslnp. n sImple stmuiauon model Wtl.scotlstructt!dw.fuch could be used IO predlota time senesof annu.alcatcbes husecloll data on the n.cmal tltlllua.l fcvels ofetTort a.ppHed Hl the nshery from lQ45 to It..lQ2 "['he panmlelersaf thIS tnnda-l rtre the three 
COt2t'tlCH;!nfS ,of the .. logIstic gro~',ltb ¢ut've.nam~t~' tile ImrHlSlC growrhrate (r 1 .. eed:ing stock sl;tef k."},tWd a cntchatnhty co",~tnelelU fill Values fOl:'tnese parumeters \v~re obtnmed by vlsuaHy fitting the predIcted tune .serles of ctlJcilcs det:ived from the slmuJatu:m model to the 
attu~tseries of catches Hl thefishcN1' .thE th~ perIOd from 194$ to 1992 Tbe plot of these two ume senesaC nnm.ud catches fsdlustrnted to Figure.2. There tlrc sIgnIficant dlfrur~nces between the predicted and actual catch ttl nUlJly years" largely due to ,y~J H> yenr nuctuttHons 
In recruitment to the llshery winch coutd tlolbe taken acC()UfU of m tbe stmuluu.on model, Estimated pttfamcter \/u[ues denved by du! method w'ete: 

unexpJolted SIOCK Sll.e t ".) 50 mdhon kg 

These parameter vulues were then used In the logume growth function to predIct suslamable c;:atch per Untt of effol1 f()r \'UnHUS le\t!ls of effort reqUlredm thellnnl~st5 belo\\ 

The actual lev~' of rent currentf~: oem!! generated m the !1sheryalso needs 10 be esumate.tl If} ftgure. r ~ the UlnOUtH 01 al1t1uU.lreJ1t bemg generated from 1.,(,1. of etlbrt f$; depicted hy the area 
<Ilrlj,/ i\S noted abm.e. thiS annual amount of rem cannot be observed dlrectlv. but It can be .;snmated from the prIces pmd by fishermen for pot hcenses~ \\:hICh are n-eeh tmd~nhfc The 
~.utrt!m seilmg pnce for pUl license'S l!) ,JOtlUl S14.QOO ... so wHh 6Q,Ot)O hC4!I1'icd pnts In the 
~'shery. the cnpHahsed \alue of the tl1dU$t~'5 e'pectauoJls about future rent total $'>"6 tlhJhon. Usmg a Jls.coum rate \,d Ii\e pl:!r ce:m to amonlS~ dus\ulut!. \If.!IJs an ~~tmlUte of annual resource rent bemy generated in the J1shery (If 548 3 nuHwn If the pnc~s hem:~ pmd by n~herm~n lor pot licenses an~ hased on c'<pectattons aboutconunumg mcrease~ m product pnces. undor etlic:cnc" ~ams to catchmg rock lobster. then thts \ulue nlJgf:t over-estmmte the nnnuu! resot,j'ce rent currenth bemg g~n.ern.ted In {he fisherl,.'. but lv,H SuU~lppro~tmute the average annu:~.1 resource rent expected fClf the tores:eenhfe future 



the e'l11ctent l~\>el of "restricted eflilft U~ thepolt1t ~lt whIch the ncttud mar@.mnl C'Qst 
cutve . tor fhe u:tdustry dtVtltges ff:ornthe efficletlt :mQr~lru:d costcUf\:e .. deplcted hv hi" 
111 FIgure Il 

the slope. llfthe restncted marg:Ulnl. t;ost curve tg) 

Only (me at the above values lS t1eed~d m(lrder roestlmOte the other tWil ibnt aU ·oftbe 
m.oie directly ()bservable mformntlOn IS nxatlable CampbeU (I ~J9t 1 man nnnlYSlS or the 
Tasm.arunn H"oi;.'ik l .. obster Ftshery haseswnated thai the elustlf.!lty of subst:ltutulllUi less thall 
umty. nod has an e~pecled vulue \,) The otology of the Suuthern Rock .Lobster U1 

Tllsmaman,\:'aler~ dtners ttl ~ome respects from that of the Western Rod~ L()h~tet.n.nd there 
ate also St)me dt fTerences bet\veen the r asmunu:mand \Vest Austrnhan .t1shenes Jnterrns of 
regulatlOfls and ct.Hchm~ tcchnolob')' 'Ne\<errhcless. the deblTee ofsubsutUtHlt1 between pots 
and othermputs I'S hkely to be stmdar m bUlll tishenes 

In order to c~rry out the analysts. It \vas assumed that the rest'rtcted matgmal cost curve IS 
hnellr.and that It shifts ill a patnHei manner when fishery mntulgers nlter the number or 
licensed pots m the fishery Becnuse nf unceruunty about the sJopeof the restricted murgmaf 
cost tmrve (g)~ and .ubout tradmg prtces tor pot hcens.es;, Mome C~lrlo nskyslmulat}'()fl 
analys.ls was earned out usmg lhe followlng distnbutlOns 

- im umfbnn dlslnbuuon of the restncled level of eni~n. 1:1'. over fht~ range from 65°n 
to 451

)'Q of 1<11 * ;IS a .prox~ for the slope ()f the restrIcted margmaJ ..:ost curve t g; 

~ a trmnguinr dlSlnnumm (11' pm h(.:enst! tl'adlng pnces o\,er the nmge from S I :; ,000 
10 $ IOJ,t)I, and ;"nh a mC'an qlluc ofS·J·Ul0n per pm 

The feiauon~hlps ~c:t om rn the Append .... :.:: 'II\:cre used tu generate a di~tnhuthm c~tnmues 
f()f' 

• {he mfnlmOr nven,lu,e Ct15t. ( 'iT, 

.. the opt.lmaJ level \rt' ~ffort. f"" ;lOd 
- the maxmlUm p()tentHll rent whIch c(')uldbe gl,.oernt.ed under sole mvncn;hlp 

The results ~lre set out to Table t 't\hnunum" avera.ge cost He based \)0 h!ust cust mput 
combmatlons 1 was esumllted to runge from) 12 6~ up to $14 48 The corrcspondmg mnge of 
vulues for opllmlll effort I!, 7 5 to \{ 2 mtlhon pot hfts. and ${)\).3 mllhon iO $R4 fllJIholl fot 
maXImum potenuat annual resource rem .. ·~n assocIated plot of the cmnputed th!qut.mcv 
(hstnbutlon of eStimates thr f if IS prc!:Icmed In FIgure ,3 



l\.'It!U$une's ()f r¢tl~ disSlpU.tlOll are sens.l'ive to the degrecnf license HmHntl()H. $oscenarlPS 
rongmg from a reductmn mucruaJ efthrttn only 8 rtuHinl1 pot hfrs oe a 33»'1) rcducuonl up to 
the jlalUs qua of 12 nl1fhon put lifts (Ie nQ reduction tncllbrt due w reurement of licensed 
poe;) \\ere used us basIs fbr esumntton of the tollowlng rn.etlsures ()f rent dlSSlpatton plus 
assocluted measures. 

~ rent U.lSSipnUol1 due t(~ inPut subsututl()t1 fFG1';j) 

- rent dU:iStpatloll due mlleet redundnncyor excess effort (BDH) 

- total rent dlsslpnuon (OWL) 

'" reqmred percentage reductwn m number pf hcensed pots relauve to st'UtuS quo 
to ucflleveassutned leveJ of effort 

,. percemage change In renhsedaggre.gute aunutil resource rent reim{'vc to the best 
guess eSHrntHe of current unnua.l resource rent 

ResuHs are presented In ruble 1. and supplemented wIth plots of the frequency dtstnbuttons 
of totnl rent dlsslpallon for the SCenanos of S. 10. and t 2 mlHion pot lifts of equthbnum 
effort. Among the vunous scenUrlOS presented. reducIng eUbrt to 10 ml)hon pot hils comes 
closest tomaximlsmg the mean value of reahsed annual resource rent, and mlmnllsmg mean 
aggregate annual rent dJSSlpuuon. To achIeve thlS Jevetof reductIOn ttl equlhbnum effoct Ul 

the fong run IS likely to reqUIre a 35°0 reducuon m the number of licensed pOlS In the fishery. 
PohhcaHy. this wtll be dlffkuhto achteve, to suy the lenst Even tf It could be ~lchleved. it 
w()uld only nuseunnunl resource rems by nbOtn J 7° f.I. and \\ould suB In\ol\e reut dISSIpatIOn 
totalhng somewhere between $94 mtllmn and $29 ~ mIllIon. \vlth il dend\'¥elghr Joss of about 
S 19 mtllton bemg most like;'", :\nolher notable feOlure of the results 15 the tact that \vhde 
fC'ductlons In the number of Ilcensed pots mIght achIeve suhstamwl reducuons m rem 
dlsstpaUon due to tle.et redundanc\ hy reducmg equlllbnum e:tTort b\ ;-1 Slll~able margm. ~uch 
gams \\tH bt! more or le!-h o,fliet b:. large rncrease In rent dl~srpatlOn due to mput 
Sub5tltutlon 



Catchma; ~Vest.crn RQck L()l)ster III n less COSdV(lnd rnoreef11Clemmnnner fS nOt theonl\' 
scmrce ;;,., pmennnl gain whtch might now fn::'Hn· nn input: bn,sed management system. to on~ 
btls~d on cnntrolHng output VHtITQ'$.. \Vilen ( 19'88) noted thut where there IS U t~l'ldt.mcy to 
mce to nsh~ (mdior where regulators huve shortened the flshrngsenson to contnm effort the 
effiCIency gams fO be tJ'ltlde by sWHchmg t()fTCYs ma.YQI1.se largely QUlof the markehng 
rather than the product stde. 

The current management system results In a hi.ghlyscnsonnl pattern of cqtch, WIth tony to 
11ftyper cent of thecntch be.l.ngcaught during the period from mld November to end ·of 
JtltlUary The problem)s exucerbated by the fuel thnt the mujonty of 1()Psters cnughl durmg 
thlS penod ure "whlte!' (te.frcshly moulteci) .. and wIdely regarded m the market p.ln~~ as 
trlfeoor m quality to "red" lobsters whfCh predommlltem the catch fer the rest of the seAson 
tF12brunryto June). ThIS problem of sensonnIJty of catch IS further exacerbated by a dosed 
t"ishu'J.g season from the first of July to mid November. 

Because of the Sfze of the¥\'estem Rock Lobster Flshery relatIve (oolher supplIers of rock 
lobster onto the world market~ changes to the duruuonof the fishmg season mWestern 
Australia can have stgnlt1cant effects on the seasonal vatiattQn tn prtces I.n world markets. 
Pnces In [he ,,\fotid market" nnd to ptlrtlcufar pnces fot live lobster In the pnme markets of 
Japan and Tnlwan dunng QUI' closed season are much hIgher than nt other tlmes of the year. 
Under an ITQ .. based management system~ there ate no m .. pnhclple reasons why tishmg effort 
should be restncted m part of the year so tong as there ure necessary ~lIpplementary controls 
to ensure that the breedtng !:!tock ts not excesslvely l!xplolteci jUf a gIven UJtaJ allowable 
<;atch, (ssucs Involved In the t!stllnu.uon of the potential to Increase aggregate revenue Jfrom a 
glVen size of catch of Western Rock Lobster by ahenng the seasonal dlsrnbuuon of the catch 
are drscussed belo\v 

Sel returns to the Hshmg mdustry irom cUlchmg. procc!Ysmg. and marketing rock lobster 
depends. ,mI.!" alJtJ. on the {oHowlng consideratmns 

J f The pnce rece1\ed per kilogram of ~Ulch 

Iflhe processmg sector IS compeultve. the >;0 caJled "beach" pnee \vll1 be un mdlcntor 
of the net return per Unit of catch unnbutable to l;utt;hmg operauons, Because there 
are mdicatHlos of co .. opemuve hehuvl{)Ur and pnce pooling In the processmg sector 
for \V~stcm Rock Lob5tcr~ nn IInpuled measure of nct return per unn of catch wIll be 
used rather than bench pntcs to t:.:stlmate pOlcmml markeung bt:!nt:!tlts 
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rhJS net rewrnper unit of cuteh \\i·IH depehdt}Jl the level of'the catch. the sensQrtui 
dlSlnhutmr1 of the catch. the COI1l[X1s1tlOn of the CQtch. and hmv the catch l~ processed 
~\nd sold (11' pnrHculur tmportance 111 determining net return per u.na ·nr ('tUch nre the 
f\)UO\v1ng churucterlstlcs of the cUlch: 

the Slle grades of the rock lobst.er dml tnuke up the cmch. 
the ~o((')ur or the lobster t lobsters caui;?ht dutlng l)ecernber nnd January utler 
the Nl)V~mbcr moult are gerternlly p.nler Hl colour fhml lobsters caught: H1 the 
rest. nfthe yenr. and are referred 1nos "whites" as (lPIJ()sed to "reds"}, 
the time of tlm year \vhen thcctltch rs taken u,1dlor marketed~ 
the fitness of tht.~ catch lor processmg Iht()vnrtous forms offit1uJ pmducL 

Rock lobster IS marketed as hve rock lobster. us whole. boded rock lobster (which 
mUj be either frozen or chtlledt a.s frozen. whole, raw rock lobster. or as frozen tads, 
AlulOS( an of the catch IS expol1ed. wnh Japan. Taiwan. und the LiSA being the 
prmclpul t!nu markl.!ts rvtmit IIH! rock lobster expnns go to Japan or Tunvun, nnd 
tYPlca.lly COtTlInand il Sizeable premIUm over other lanns of product Only 0 \tmned 
proponwn <)f thecmch IS sunuble for marketmg a~ live rock lobster. ulthough 
Improvements In huntihng rock lobster when caught are tncreustng thl,s proponlOft 

Frolen. bOlkd rock lobster also go millnly to the Japanese nnd ral\VanCFC markets. but 
10 contrast to Itve rock lobster whIch are desuncd mamly fhr the resttlUtant murket .. 
botl.ed rock lobster ate used mmnly In the functIon market (Ie \veddmgs. banquets. 
~tC) In Japan. small SIze. red ({lek lobster command n con~idemble premIum lwef 
white or larger rock lohster m th~ funcnon market The premrum thr red rock lohster 
Ul the ft!suwmnt Inurke! In Japan Jnd ff1 Tarwnn I~ much ~l1lullcr than lt1 the function 
market The Tal\\Um!5C market also does not pay am slgmficant premIUm for smaJi 
~Ize \'1\ iJ t'", large ~rle rock lohs.terl\ 

l·roltm. l.\hole. rZit\. rock lohster .. 1 is 0 arc c.xpnrtcd mumh to Japan and fans.an. und 
hmu to '1~r\e :1!') a h'h.:kup to lht;! market for 11\t.,; rock lob~tcr B~ contrt}~L fmLen tad:,. 
go riimost c\clu!~I\ei\ to fhe t 'S murket. v.-here the! nre IIscd In the res.wumnt trade 
fhere Il'I no \Igruftcant premium tor ",mull Slle. or lbr red \ t!t"sus v.hlte rod~ lobster m 
IhlS marke.t 

'401C that tor am gl\~n I~\d of calchmg C.lpUCJt\. average ctltdllng cost \"dl depend 
malIlly on tiw catch per unit of effort. \\htch vanes -:emmnailv In pa.rucuiar. t,;{lt~h per 
unn of effi:m lends to be \ei}' high In Dec(.!mber. and agam In \fardh\pni It IS 

"Igmtit:::mrly )O\\t:r at IHller urnes Junng the thhmg: se~lson, Endence from the early 
hl!:twrv lishery pn:.·duung .:l dosed ..,t::ason mdlcates that catch per unn \)t' dlbn \\ould 
he eHm lo\\cr \tll/ ,Junng the penod or the currentdof.jed season 

~! Proce!'\~mg cost per hdngnnn uf c~ltC'h 
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For n g)V~m product type (see qbovtt). prooe<;sirtg costs dependaJrrlOstenOrely 011 

utillsauon of processIng capacity, Hence Uw seasnmlJ puuern of catch levels ts nn 
trnpon.~ml dClermlJ1nnt or processmg cnsts. as IS the length of the Hshlhg SC{lSOn fn 
common wnh other mdustrms. mter-year vnnatwn m the level of productron Q.ndlOf 
demand also wlfl hove un impact on cnpaclty utllisuHon. and hence on processing 
costs J.;)rocessmg costs: \V,I! alsovtny betwec.tn product type, For tnstanCe. five rock. 
lohster exports need to be arr fre.ghted to thetr destInation. and heed It" be held before 
nnd after transport til holdmg tanks, 

:vianagernerlt f~ hkely to tnfluence markeung returns, mmnlyvHl Its Impact on the 
d1lrntlon of the fishtng season. and on the seasonal pattern of catch wnhm the season. 
A~ mentIoned above., expl()ttutmn rates In the rest of the rock lobster flshery are very 
lugh. wHh approximately 80°'!) of the unnual reenuts to the f1shcry bemy harvested 
during the ftshtng smtson, lienee. even though effort IS controlled IJ1 the fishery, there 
ISO. rush to tish dunng the early part of the season \vhen catch rates are hIgh because 
tlshmg becomes prohrresslvety fC$$ profitable durmg the fishll1g season lL"i catch rates 
declme, due at least Ifl part to a declmmg level of the available stock to be caught. 
Thus the current management method tends to exacerbate .. ruther than nme!Jorate the 
mtrmslC bIOlogIcally determIned sensonal. pattern of the catch that would prevaIl even 
If effort were constant throughout the year By comrnst, With an ITQ-based 
management system~ tishennen should benble to fish at any time of the year so long 
as the breeding stock IS protected. and they Will choose to aHocate more effof1 to those 
tunes of the year when the net return to catchmg IS greatest. As mentlOned above. 
catchmg costs WIB be lowest dunng December. and dunngMarch~f\pnl when catch 
per unit of effort IS hlghest. 

At. the current tnne. net. returns per unit t)1' catch tn the \vorld market arc hIghest 
dunng the closed season. and generally tend to ~ mversely relnted to average 
catchmg co<;tS durmg the I1shmg season. In pun thiS SeD}}onaJ pa.ttem or mnrkctmg 
retUnl':1 "1mply retlects the Impact of chrmgmg supply In overseas markers with 
:)omev"hut tnelu!iuc demand, On lOp of these normal "iUpp/y and demand 
consldernllons, the qWllny of the cat.ch dUring the peak httf\'e~it perIod of December. 
January )s tower thnn nt other tunes of the year because most of the product caught IS 

freshly moulted I fe. whHe I and as a result is both less sUllahlc i(1r processmg Into hIgh 
\uJue product ~uch a~ live lobster expons, ilnd also discounted In the Japarll;!!'Ic market 
Jue to the preference tor red rock !ohster tor the function market. 

In order to gum some appniCHltlOn of the pOlenunl mnrk(~tmg benel1ts from n ,",witch to 
ITO's. nn analvsts I~ underway of the Impact of reductng the catch tn Dl!ccmber by 
~ tmlllOl1 kg I about t\vemy l:er cent of the catch}, and Instead catchIng thIS same 
quantity of rock lobster dunng the current closed season when net retlll11s from 
mnrketmg are higher Pteltl11tnury tindmg,S 1t1(i1cote thUI the revenue gamed to the 
tndustry from thIS Intrn~!-Ien5()nnl reallocation of catch couJd add as much us S::..J 
nlllllon lie about ten per Cf.!ntl to aggregate mdustry revenue I!vlnnaghan. 1\.)94. pers 
~()n1m) Some of thIS potcm,ulbcnefit to the mdustrv \;vould be tHfset b\ mc:reasod 
~nldHng c()stsdue to tl reductJOO 10 the average catch per urllt of efthrt ~lCroSS the 
whole ~ear fhc magnlIudl! of thiS addiunmtl cUldung cost wtll depend on the 



matnt!ietn~.mt n1t!thnd m place to theflsbery Estnmluon df these ~"'{t,ra c,~uehmgC'osts. 
f".t;uh ftlf the CUITt!nt: hcellseilUlllnnon schern~ ~ts '\:\eU nsl(lfun fTQ .. hnsed 
nUin(lgel~)l~nt scheme,. have ntll beenc;()mplcted 

j,udef the currem lIcense bmuauao nUltlag~menJ ~cheme. comphance eostsate devoted 
mmnh t() 

.. tnspecuon of the (t'lOlmetcHll cat~h ofltbau.tl:! mdlmn Jq~~, toensu.te that regulattOfls 
Ctltlt:emtng cutctun.g u:nderstz.edumm~ls,~t~.vent',le bn:edmg sttlck fe·m(11es~ anc.i:or 
spa\\mng or sett1Se tenmje~nre be~ngobserved, 

- Pt,t m(~rti,tonng to ensure lbat unhc:ensed arena! beIng used. and that hcensed 
pots are being ICllaih nus Il$pect lS hecommg m()re ddllcuh vessels become fUster 

better equrpped \\;1th nnl.:tga:tU)r1~u:i$ such as ~ltld piatten:; 

The ~lunn;t~d ('O~t l~) the \\t'l~ .Dt!panmem of F t.!'l:hen~:>s of current ·enkucemenr !\Tangemerns 
f~')t Western Rock, Lobsfer f1shet\: .~ about S~ J ff~dfmn II ~11;l.J.ughbln. lQtM. perse(lmm 1, 

mdudes ¢nt:Orc~tnellt of hoth the enmmercnd and therec,reatlomd sectors 

·\Jdtfhloal Cnf{'lfCemem reQuu'Cn1ems to mumtol'ct)mphance \\uh tTl) regulauon~ \\{,uld 
,nciude 

"" retJlsttauon ot quota JUocaUt)ns and n-ansfer5 

.. momlormg hmdm~ pomts other than those apprn\ed tm' CiHCh r,;:ct!nid~ . .1~ \M::.fl ~1!'!. 

Ht:her mt!tiuxh to d~tecl tHeg~t catt:tuflg or "'al~s 

rhe COfiit of these addtutlfl1dreqturements hn~ heen t"StHnuled at nearh $1 !TIlihurl m the H.rst 
~eor. v.nh rmgumg e'l:un ~o~ts df ahnut $~oO rndhou i~f :mnum I \ktuughhm. P,}t)4. pi!rs 
comm t f:~\et! if tt.ll!SC (:-xtra ~i.)"'it~ pn)\C to he "mder,.eswnaled.the\ vvfluld ~~em to be 
"tf\ much ~,maUet than tht' potenual bencthg.: hh.eh to !t)Hu\\ from~hnngmg to an tTl) hrur~:..i 
:1\;;rnu¥.;efll~nt ",,\~h!m Hl th\! \:Ve~tt!m R\)\Zh L tlbster rhher. 
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A :;\:lndcl ntRc.nLOtssi[!lHion::Hld S~cond UcstRftor'tCnder tJCt~use 

ljinlitlHio n(front (~~'nlllbeU:l uti tJnd ru!r' ~'l99(}l) 

\Ve nettd nl specrt\ funcuonal t1:mns for the a\!ero.ge product \''If effort schedule and the supply 

t}f mar~lnnl :cost \J{' ~n~nt schedule cons. stem wtth the aSSulllptmns we have made so fut 

The tlshen rent cftn be det1ned as 
~ I d - ( '0 • ' \1-

;md the level ofefian \vhJch gives a first-best opumum Clln be calculated as 

The effiCIency loss resultmg fJ'om the input restrlcnon can be ex,pressed as 

The sCt.;ond .. bcsl opurnum k\et I.)f etTon. !'. t~ llbuuned b~ chon~mg r {() maXHllIM! 

a .~ l rhe ~nluu()n \ niue 15. 

05f,1~( 'd/'l··![H! ... ·#q((l .. h~ll 

"*Iul .. rqH 'J .• "~d 

PI 

(21 

131 

HI 

[51 

16) 

Pl 

G." en our assumpunns ab(mt the producHon of effort the proporttorl of the rCSlncteu mput 

~'I{duded from the ttsherv h\ the hnunltmn progrnm 1$ defined a.s 8 1.. I hl LH 

Substttunng; tor 1.8 ;.lud r ... , and selling l. Jnu " gl\e5 th~ j~\d tlf the sCI.~tlnd .. hc~t -.lpUmUJl1 

ilcenc~ hmmlUtHl program 

'" .i~ 0 5iH; ,. Inn' ~ It 211 
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FIGURE 2:WRLAr\JlN;UALCA·T~C'H 
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