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The West Austrahan Government has impated a reviesy of management methods w the
Western Rock Lobster Fishery with the amm of determining the method which wall maximse
the economic, soctal and other benefits derved i the fong run by the West Austrahan
commumty Sice 1963, the Western Rock Lobster Fishery has been managed by what 15
essenuiaily a license hmnmmn scheme mvolving resincted entry for boats. and strict controls
on the aggregate number of pots which can be used by the commercial fishing sector  These
core policy mstruments have been supported by a range of other regulattons d&s&gneé at least
m par. to resnforee the effectveness of the heense hmtation scheme

By most measures. management of this fishery has been highly successivl  Biological
over-explotation of the fish stock has been prevented, at least unul recently  The level of
comphiance with fishery reguiations has also improved sigmiicantly over the past twenti-five
vears, and has been achieved without excessively hagh levels ot enforcement costs  However,
by far the most sigmificam ‘achievement, and ane which is sull gi vie rare w the management
of fishenes around the world, has been the generation and preservanon of siamificant resource
rents in the fishery  This remt generatton has been driven primanly by increases w the price
of the product from levels where rock lobster was regarded as a basic. if not subsistence. food
to levels to where rock lobster 15 now clearly wn the luxurv category  Nevertheless, the
management of the fishery has ensured that mos; of the potential rent has not been dissipated
The tangible evidence of this rent generaton 1s the prices paid for por heenses, which are
freely tradeable. On this basis. the aggregate capriahsed value of resource rent 1 the fisher
aow exceeds SO00 muthon. which. at a discount rate of five per cent. implies that over $45
mulhion 1n resource rent 15 generated annualiy

Notwithstanding these achiesements. there 1« widespread concern that the future protitabulity.
and even the viability of the maustn 15 under threat unfess the currem management practices
are reformed  For a number of years, there has heen contipumy mereases m nonunal fshing
etfort. and even greater mnereases n effective tishing effort, dx:mm: contimnng atempls 1o

ughten regulations goverming the fevel of use and effectiveness of fishing gear m the mdusirs
This increasing effort s linked to hugher expiovation rates which i trn has ted o marhed
decreases 1n the estmated size of the breeding stock  In parbcular o s concern oser the
tevel of the breeding stock that has been the pnmary motr 3.:nyg foree betund the immanon of
the invesugation mto long term management methods for the Western Rock Lobster Fishen

In evaluating alternabive management methods. governments undersiandably have broadh
defined objectives. The focus i thus paper will be narrower. and concentrate exclusively on
the wmpact of alternative management methods on econonue  efficrency  Other
considerations. such as social equity and conservition of the marine environment. wiil nat be
conswdered even though they mayv be wnporiant determunants of commumn welfare  To
turther reduce the scope of the analvsis. only two management oputons are considered hefow
One 15 10 continue 0 rely on a modified version of the current management scheme. the
essence of which 15 a license himitation scheme mvolving restnicted use of Lev mputs e
porsi in order to lumit the amount of fishing et¥ort apphied 1o the resourcs stock. and thereby



kot

control the fevel of cateh and the explostation mte  The alternative 1 to abandon this mput
control based method of management for one based on controlling output, or fevel of cateh

The most commonty used method of managing a fishery by conrolling burput 15 1o relv on a
varable closed season, whereby the season s closed as soon as the toml altowable catch
sTALY 18 reached. but m winch no atempt s made o hmit level of catch by mdmadunl
fishang firms. 1t s wadely reeogmsed that such a management seheme feads 1o ssgmficant, of
not total rent disstpanion. and for that renson this alternative will not be considersd further
helow  instead. the altemative manngement system to be discussed wall be one based on
wndividual transterable catchy quotas (ITQs) which 1n theory should foster generation of the
maxurum poteatial resource rent from the fishery

A wide range of possihle advantages and disadvantages for each of these two aliernamve
management methods L. e been sdentfied i the tnerature. but the discussion below will be
restricted to three kev issues  The first sssue. and the one which sl be discussed m most
detaul. 18 the degree to which a hicense howtanon sased management svstem results m
dissipation of potenuial remt  In particular, estimates are made of the maghitude of rent
disstpation associated with current regulations 1 the Western Rock Lobster Fishery, as well
as the impact on future fevels of rent dissipation consequennal on turther reductions n the
level of hicense mputs needed 10 reduce the explonation rate 1o levels required 1o protect the
breeding stock

A second issue which needs to be considered 15 the potental 10 increase the ner return per
umtt of caich by switching from 2 management system based an ITE' to one hased on JTO,
and 1 particular by relaxing some the of regulanons currenth wsed 1o support the hoense
Imiation scheme  While there may be 3 number of potential avenues for mureasing the
returns from a given catch by deregulating the way w which the Wesiern Rock Lobster 15
harvested. the oniv one 10 be consudered below 15 the scope o add value by altering the ume
3t which the catch i 1aken

Finally, there 18 the ssue of compliance. and m parcuiar the Costs of entorcing regulations
necessary to ensure that the chosen management svstem achieses s obectives i terms of
reducing the explovation rate. and protecung the breeding stock so that the fisherv can be
explotied on 2 sustainable basts  Expert opinion suggests that enforcement costs tor a grven
fevel of comphance are hkely to be sighsftcantly higher under an 1TCO-hased management
svstem than under an input control management svstem which hits o eplottation rate w the
same fevels  Some of the possible extra entorcement costs imolied i an 1T -haged
management svsiem will be discussed below



Anderson t 19853 has demonstrated that fisherv regulation by means of hcence Kmuaton may
generate rents yn 4 commercial fishery While restricting the amount of a major mput used 1
the praduction of effort mav merease the unit cost of effort. the reduction in the wotal amoum
wt'effort devoted 10 the fishery will vieid a benefit through a sinft of resources to gher value
uses elsewhere

Rent dissipation 15 defined 1 this paper as the difference between the level of resource rent
actually generated under a hicense hmutanon scheme and that for the benchmark case of a
sole owner generating maximum potential rent. Dupont { 19907 deseribes the sources of such
rent dissipation as.

- capital stuffing, or nput substiution, which resulis when fishermen atempt to
merease thewr caiches by using more unresircted nputs n place of the restricted
I,

- fleet redundancy. or excessive effort. due to the fact that the reyulator penmits more

than the optimal number of restnicted tputs to be emploved 1n the fishery.

- heterogeneous vessels and or catching technology which a iows less efficient firms to
continue 1 operate mn the fishery

s there 15 a high degree of homogenesty of vessel type in the Western Rock 1obster Fishery,
the judgement was made that the third source of rent dissipation was unhikely to be imporian,
and 1 15 ignored i the rest of this paper  The other two tvpes of rent dissipation were
estimated trom the tfollowiny anabvtical model. which 15 based on that Campbell and
Lindner ¢ 1890

The basic model for the analvsis 15 1llustrated in Figure | ol the present paper  Note that this
model 18 a stane model. but that conclusions drawn from 1 about the ppirmal fevel of effort
are good approxmations if the minnsic growth rate for rock lobster 1s farge refative 1o the
discount rate  Frgure | shows a linear schedule for the average revenue of effort. {#,. such
as that which can be derived from the Schaefer model «Schaerer 1967, and a pertectiv elastic
long-run supplv curve of effort. . 1t should be noted that the Schaefer moded 15 based of a
fogistic growth function for biomass. and on the assumpton that cateh per untt of effort s
always a constant proporuson of stock.  In the absence of regulation. long-run sieadv-state
cquiltbrium 1s at the etfort level /4 at which the value of average product of etfort equals the
long-run average cost of effor. « , Because mputs are combined m the least cost manner a1
all pornts on Ne it will be reterred to below as the efficient average marmmal cost curve



When one or a range ol mputs 15 restricted 1 supply by licence frmitation to g level
sigatficantly less than that which would prevarf 1n a open access fishery, the margnal cost
curve for the mdustry s comcident swith Se up 1o level of effort 4. defined as the level of
effort at which the limuted supply of the restricted nput becomes binding. Bevond £y, the
wdustry margmal cost curve diverges from the most efficient cost path because mereases
effort beyond £, can only be achieved by substituting unresincted npuis for the resincied
wput. This somewhat melasuc section of the industry’s marginal cost curve 15 labelled My
Note that 1t 1s equivalent to the shor-run marginal cost curve for an industry which can only
mcrease the use of some factors m the short-run

Equilibnum effort i such an idustry will be deternmined by the merseetion of the M
curve with the average revenue of etfort curve (4R¢)  This posnt of tntersecuon s labelled ¢
m Figure 1, and determmes both the actual level of effort (£, 1 and the actval value of
average revenue of effort. Because /£, of effort could have been gencrated at total cost of
OCHE,, the efficiency loss trom excessively costlv effort tie rent dissipation due to nput
substitution, or capital switfing) 15 measured by the area of the trangle /¢4

Optimal effort in Figure 115 depicted by /£, as this level of effort squates efficient margmal
cost with the marginal revenue of effort (1R 1, thus maxumsmg potential rent which 1s
represented by area 4Bt in Figure | As actual effort exceeds opumal effort. there 1s a
turther amount of rent dissipanon due to excessive effort. or fleet redundaney. which 13
represented by the area of the rangle BOH

Given that the fishery is to be managed by 2 heense hmuanon scheme. the second best
solution 1s to minumise the combined value of remt dissipanion due 1o input substitution and 1o
fleet redundancy This 1s equinalent to maximmsing the reahised rent. represented by the area
i Campbell and Lindner {19901 have denved an anabvtical result for dus second best
solunon given particular assumptions about the form of the kev relattoashios, and the
denvapon 1s reproduced as an Appendix.

The key determinant of the degree of rent dissipation 15 the form and siope of the industry
margtnal cost curve. A A hicense hmitation scheme will be successtul n MEmsIng rent
dissipation if this marginal cost curve 1s highly inelastic Campbefl and Limdner 19901 show
that the necessary conditions are

H The elastieity of substitution between resiricted and unrestricted mputs should be very
fow so that there 1s verv imited scope 1o merease effornt wndefimtely by using more
and more unrestncied mputs

2 The restricted inputts+ should be a major component of o1 Factor costs

On the face of 1. the Western Rock Lobster fishenn meets the crneal condiions for
suceessiul management by an appropriately destgned hicense bmuaton scheme  While jevel
of usage of both boars and pots s restricted 1o the number of heenses wmsued, 1t clear that
the restriction on the number of pots that can be used 15 the effective poiwy nstoument for

controfling level of effor and generating remt Because of the bioiogy ot the Western Rock




Lobster. hiting pots more than onee every 24 hours is subject to severe dimimishing retarns.
Consequently, the absolute liout on the number of pot fifts s simply the product of the
number of licensed pots m the fishery muluplied by the potential number of fishing days 11
the fishing season. Since most other types of fishing gear and methods are hanned by
regulation. 1t should be difficult to substitute other inputs for pots  On the other hand, the
cost of boats and pots do not represent a major part of catching costs. so the marginal cost
curve will be less than completely inelastie

This 1s born out by the histary of the fishery Fishermen have shown remarkable mgenuty m
finding ways to work their pots harder. For most of the duration of the heense lmutation
scheme, there has been a steady increase in the ratio of the actual number of pot hfts to
potential number of pot lifts Fishermen also have devised means (o ncrease the carchability
per pot lift, manly by more careful pot placement. New technologres such as coiour depth
sounders. GPS, mechanised pot hifters tand even remote controlled min-submarines with
video cameras and transmitters untid they were banned by regulatiomy matenally assisted
fishermen to increase "effective pot ifis” withour mereasing nominal pot fifts

Despite a degree of input substitution, tangible evidence of rent generation m this fishery 1s
provided by the prices at which pot hicenses are traded. For the past two vears, advertisements
asking 514,000 or more per pot hicense have not been uncommon. Of course, prices actually
paid may be lower than asking prices, but even at a price of $12.000 per pot heense, the total
capital value of the fishery exceeds $800 million. It 1s not easy to decide on an appropriate
- discount rate to amortise these capital values 1o obtan an estimate of annual rent generated in
the fishery. In a study of the market for ITQ's in New Zealand where data was avatlable on
prices paid both for annual lease of quota as well as for quota 1n perpetunty, a figure of 3%
was suggested as a reasonable average. This figure 18 not inconststent with the long term real
rate of return on farm land. aithough 1 may be too low i the industry befieves that there 1s a
sigmficant degree of soverergn nisk assocrated with holding pot heenses Because the
regulations governing this fishery have been changed fairly frequentiy 1 recent vears,
discount rates of 3%. % and 7%0 could be jusnfied. vieldig esnmates of current annual
fishery rent ranging from $24 muilion 10 $56 million.

The data necessary to estimate the magnitude of the two types of rent dissipation wdentified
above differs in the extent to which it 15 ~available™ by way of direct observauon  For
example. the acwal level of effort in the fishery m any given vear il 11s directlv ohsenable.
because the Fishenes Department collects detarled data on both cateh and erfort tas measured
by number of pot lifts). Currently there are approximately 12 milhon pot hifis per annum of
effort being applied m the Western Rock Lobster fishery Average pnced pmd to the
fishermen per kilogram of catch 15 also fairly casv to obtam, although ot does fluctuate
markedly, both intra-seasonally, and benween fishing seasons  Some judgement s required m
choosing a value hkely to prevarl in the future  In the analvsis below, a value of $22 per
kilogram was used, which retleets a view that the real price of rock lobster 1s ftkelv to
continue to nise in the near future




~ Catch per unit of effort 1s also quite volanle on & year to year basis due 1o significant annual
Uuetuations n the level of recrintment to the fisherv  For the purpose of estiumatng the
average level of rent dissipation under alternatrve management regimes, what 15 really
required ts the relauonstup between level of effort and the sustainable cach per umi of effort
To derive this relabonship, a simple simulanon model was constructed which could be used
1o predict a ime sertes of annual catches based an data on the scwal annual levels of effort
~applied 1n the fishery from 1945 to 1992  The parameters of this model are the three
coefficients of the logistic growth curve, namely the mntnnsic growth rate (r), ceiling stock
size 1A, and a catchability co-efficient 143 Values for these parameters were obtuned by
~visually fitting the predicted hme seres of eatches derived from the simulation model 1o the
actual series of catches i the fishery for the period from 1945 to 1992 The plot of these two
ume senes of annual catches s illusicated 1n Figure 2. There are significant differences
between the predicted and actual eatch in many years, largely due 10 year 1o vear fuctuations
- recruitment 1o the fishery which could not be 1aken aceount of i the simulaton model.
Estimated parameter values derived by this method were:

- unexplosted stock size (A) = 50 mlhon kg
- catchability co-efficient (A = 03
- intrmsic growth rate (7)) =0 8

These parameter values were then used in the logise growth funcuion to predict susiainable
catch per unit of etfort for vanous lesels of effon required 10 the analvsis below

The actual level of rent currently be ng generated i the fishery also needs o be estimated. In
Fraure 1. the amount of annual rent being generated from /., of effort s depreted by the area
Culti As noted above. this annual amount of rent cannot be observed directly. but w can be
esttmated from the prices paid by fishermen tor pot licenses. which are freely radesble  The
current sethng price for pot licenses 1s about $14.000. so with 69080 ficensed posts 1 the
fisherv. the capualised value of the tndustry's expectations about future rent twtal $966
mdlion. Using a discount rate or five per cent to amoruse this value, vields an esnmate of
annual resource rent hemy generated m the fishery of $48 3 million  If the prices betng paid
by fishermen for pot ficenses are based on expectations about contnuing ncreases m product
prices, andor efficrency pains 1n catching rock lobster. then this value mught over-estymate
the annual resource rent currenthy being generated m the fisherv, but will suil approximate
the average anvuzl resource rent expected for the toreseeable future




‘The other three values required 1o estimate the Jevel of rent dissipabion 10 the fishery are
B the average cost of effort using minsmum cost combinations of puts 1ie ¢ s

. the efficient level of restricted eifort e the pomt at which the actual mmgml cost
curve for the ndustry ﬂxmnm trons the ei‘f‘uam margmal cost curve - depicted by £»
in Figare 1y

- the slope of the restnicted marginal cost curve tg)

Only one of the above values 15 needed i order to estimate the other two wiven that all of the
more directly observable information 1s avatlable  Campbell 11991y m an analveis of the
Tasmanian Roek Lobster Fishery has esumated that the elasticsty of subsutution s less than
umity, and has an expected value 075 The biology of the Southern Rock Lobster wn
Tasmaman waters differs i some respects from that of the Western Rock Lobster. and there
are also some differences herween the Tasmaman and West Austrabian fishertes i terms of
regulations and catching technology  Nevertheless, the degree of substitution bx,mcm pots
and other mputs 15 Ir&ﬁ:h to be similar i both fisheries

In order t carry out the anahvis, 1t was assumed that the restricted margmal cost curve 1s
hnear. and that 1t shifis m a purailel manner when fisherv managers alter the number of
hicensed pots in the fishery Because of uncertainty about the slope of the restricted margmal
cost curve (@), and about trading prices for pot hicenses. Mome Carlo nsky simulation
analvsis was camed out using the milmwng, distnbutions

- an umform distribuion of the restnicied level of effor, £, over the range from 65%
to 9% 0f £, tas a proxy for the slope of the resincted marginal cost cunve | #i

- & tnangular distnbunon of pot hicense trading prices over the range trom $12.000
to $16.600. and with a mean value of $14.060 per pot

The relationships set out i the Appendiy 2 were used to generaie u distntbhunon of esumates
for

- the minimal average cost. ¢ &,

- the opumal level of effort, 1™ and

- the maximum potential rent which could be gunerated under sole ownership

The results are set out i Table | "Minimum™ average cost t1e based on least cost wmput
combinations) was estimated 1o range from $12 62 up 10 514 48 The corresponding range of
values for opumal effort 1 75 10 8 2 anllion pot hifis. and $69 3 miilion 1o $84 muilion for
maximum potenual annual resource rent. An associated plot of the computed frequency
distribution of esumates for 1, 1s presented in Figure 3




Measures of rept dissipation are sensitive to the degree of license limitation, so scenarios
“rangang from a reduction 1 actual etfort (o only 8 million pot lifts t1e a 33% reduction) up to
the stutuy e 0f 12 milhon pot lifts tie no reduetion n effort due to retirement of licensed
pots) were used as basis for esumation of the tollowing measures of rent dissipation plus
associted measures.

- rent dissipaton due to mput substitution (FGH)
- rent dissipation due to fleet redundancy or excess effort (BDH)
- total rent dissipation (DWL)

- required percentage reduction in number of licensed pots relative to status quo
to achieve assumed level of effort

- percentage change n realised aggregate annual resource rent relative to the best
guess estimate of current annual resource rent

Results are presented m Table 2. and supplemented with plots of the frequency distributions
of total rent dissipation for the scenanos of 8. 1. and 12 million pot hifts of equilibrium
effort. Among the various scenanos presented. reducing effort to 10 million pot lifis comes
closest to maximising the mean value of realised annual resource rent. and mimmising mean
aggregate annual rent dissipation. To achreve this level of reduction 1n equilibrium effort in
the long run 1s likely to require a 35% reduction in the number of licensed pots in the fishery.
Polutically, this will be difficult to achieve, to sav the least Even if 1t could be achieved. it
would only raise annual resource rents by about 17%, and would suil involve rent dissipation
wialling someswhere between $9 4 mulhion and $29 2 million. wath a deadweight loss of about
519 mithon beng most hkely Another notable feature of the results 15 the fact that while
reductions - the number of licensed pots might achieve substanual reducuons in rent
dissipation due to fleet redundancy by reducing equilibnium effort by a sizeable margn, such
gans will be more or less olfset by large mcrease i rent dissipation due 1o mpt
substitution




POTENTIAL )

\RKETING BENEFITS OF ITO'S

Carching Western Rock Lobster 1 a less costly and more efficient manner 15 not the only
source of potential gain which might flow from an mput based management svstem to one
based on controlling output via ITQ's. Wiien (1988) noted that where there 15 a tendency to
race 1o fish, andior where regulators have shortened the fishing season to contam effort, the
efficiency gains fo be made by switching to ITQ's may anse fargely out of the marketing
rather than the product side.

The current management system results in a highly seasonal pattern of catch, with forty to
fifty per cent of the catch being caught during the period from mid November to end of
January. The problem 1s exacerbated by the fact that the majority of Jobsters caught during
this period are “white” tie. freshly moulted), and widely regarded in the marker place as
inferior in quality to "red” lobsters which predominate in the caich for the rest of the season
tFebruary to June). This problem of seasonality of catch s further exacerbated by a closed
fishing season from the first of July 1o mid November.

Because of the size of the Western Rock Lobster Fishery relatve to other supphers of rock
lobster onto the world market, changes to the durauion of the fishing season in Western
Australia can have sigmficant effects on the seasonal variation in prices in world markets.
Prices in the world market. and in partucular prices for live lobster 1n the prime markets of
Japan and Taiwan during our closed season are much higher than at other times of the vear.
Under an ITQ-based management system. there are no in-principle reasons why fishing effort
should be resincted to part of the vear so long as there are necessarv supplementary controls
to ensure that the breeding stock 15 not excessivelv explotted for a given total allowable
catch. Issues involved n the esumanon of the potenual to increase aggregate revenue from a
given size of carch of Western Rock Lobster by altering the seasonal distribution of the catch
are discussed below

Net rewms to the fishing industry from catching, processing, and marketing rock lobster
depends. mter alie. on the following considerations

ai The price recerved per Kilogram of catch

If the processing sector 18 compenuve. the so called "beach” price will be an indicator
of the net return per unit of cateh aurbutable to catching operanons. Because there
are ndications of co-operatve hehaviour and price pooling in the processing sector
for Western Rock Lobster. an imputed measure of net return per umit of catch will be
used rather than beach prices (o estimate potential marketing benefits
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flus net return per amit of cateh will depend on the level of the catch, the seasonal
distribution of the catch. the composition of the cateh, and how the eatel is processed
and sold. OF particular importance 1n deteemining net reurn per unit of catch are the
tollowing charactenistics of the carch:

- the size grades of the rock lobster that make up the catch.

. the colour of the lobster tlobsters caught during Devember and January after
the November moult are generally paler in colour than lobsters caught in the
rest of the vear. and are referred to as "whites” as opposed o "reds” .

. the nime of the year when the catch 15 taken andior marketed:

- the fitness of the cateh for processing into vartous forms of final product,

Rock lobster 1s marketed as hive rock lobster, as whole. boiled rock fobster twhich
may be ether frozen or chilledy. as frozen. whole. raw roch lobster, or as trozen tals.
Almost al! of the catch 15 exported. with Japan. Taiwan. and the USA being the
principal end markets  Most live rock lobster exports go to Japan or Taiwan, and
typreally command a sizeable premium over other forms of product. Only a limited
proportion of the catch 15 switable for marketing as live rock lobster, although
improvements n handhng rock lobster when caught are increasing this proportion.

Frozen, botled rock lobster also go mainly to the Japanese and Tarwanese markets. but
1 contrast to hive rock lobster which are destined mainly for the restauram market,
botled rock lobster are used mamly in the function marker (1e weddings. banquets,
ete). In Japan, small size. red rock lobster command a considerable premium over
white or larger rock lobster i the funcuian market  The premium for red rock lobster
wn the restaurant market i Japan. and m Tawan s much smaller than n the function
market  The Turwanese market also does not pay any srgnificant premium for small
Mze v a v large size rock lobsters

Frozen. whole, raw rock lobster also are exported mamly to Japan and Tamwan, and
tend Lo verve as a backup 1o the market fur live rock lobster By contrast, frozen s
20 almost exclusivels to the US market. where they are used n the restanrant trade
There 1s no sigriticant premium tor small size. or for red versus white rock lobster in
this market

Average catching cost per kilogram of carch

Note that for anv given level of catching capacity, average catching cost will depend
mamnly on the catch per umt of effort. which vanes seasonallv - In particular, cawh per
unit of etfort tends 10 be verv lgh in December. and agiin m March-Apnil 16 s
sigrmficantly lower at other umes during the fishing season. Evidence fram the early

history fishery pre-dating a closed season indicates that catch per uni ot effort would
be even lower stidl during the period of the current closed season

Pracessing cost per hilogram ol cateh
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Far a pven product type (see above), processing costs depend almost enuirely on
unhisation of processing capacity. Mence the seasonal pattern of caich levels is an
imporiant determuinant of processing costs, as 1s the length of the fishing season. In
common with other industries. mter-vear vanation n the level of production andsor
demand also will have an impact on capacity unlisation. and hence on processing
costs. Processing costs will also vary between product tvpe. For istance. live rock
lobster exports need to be air freighted to thewr destmation, and need to be held before
and alter transport tn holding tanks.

Management is likely to mfluence marketing returns, manly via its impact on the
duration of the fishing season, and on the seasonal pattern of catch within the season.
As mentioned above, exploitation rates 1n the rest of the rock lobster {ishery are very
high, with approximately 80% of the annual recruits to the fishery being harvested
during the fishimg season. Hence, even though effort 1s controlled in the fisherv, there
18 a rush 1o fish during the early part of the season when caich rates are high because
fishing becomes progressively less profitable during the fishing season as catch rates
declime, due at least m part to a declimng level of the avanlable stock to be caught.
Thus the current management methed tends to exacerbate. rather than amehorate the
mtrinsic biologically determined seasonal pattern of the catch that would prevail even
if effort were constant throughout the vear By conwast, with an 1TO-based
management system, lishermen should be able to fish at any time of the year 5o long
as the breeding stock ts protected. and they will choose to allocate more effon to those
times of the year when the net return to catching 1s greatest. As mentioned above,
catching costs will be lowest during December. and durig March-Apnl when catch
per umt of effort 1s highest.

Al the current time, net returns per unit of catch in the world marker ure highest
duning the closed season, and generally tend to b\ mversely related to average
carching costs during the tishing season. In part this seasonal pattern of marketing
returns simply reflects the impact of changing supply i overseas markets with
somewhat melastic demand. On 1op of these normal supply and  demand
constderanions, the quahty of the catch during the peak harvest period of December-
January 15 lower than at other tmes of the vear because most of the product caught 15
freshly moulted tie whiter and as a result is both less stutable for processing mto high
value product such as live lobster exports. and also discounted m the Japanese market
due to the preference for red rock lobster for the function market.

In order to gain some appreciation of the potential marketing benefits from a switch to
{TQ's. an analysis 1y underway of the impact of reducing the caich 1in. December by
2million kg tabout twenty per cent of the catch). and instead catehing this same
quantity of rock lobster during the current closed season when net retwns from
marketing are higher  Prehminary findings indicate that the revenue gamed fo the
industry from this intra-seasonal reallocation of carch could add as much as $24
million 1ie about ten per cent) to ageregate industry revenue (Monaghan, 1994, pers
comm ) Some of this potent.al benefit to the industry would be offset by mereased
catchig costs due 1o a reduction n the average catch per umt of effort across the
whole vear  The magnitude of this additonal catching cost will depend on the




mansgement method w place in the fisherv . Estimation of these extra eatching costs,
hoth for the vurrent lwense lunmanon scheme as well as for an ITO-based
management scheme. have not vet beean-completed

PLIANCE COSTS FOR LICENSE LISFFTATION AND FOR ITQ'S

Lnder the current hcense hmnanon management scheme. complance costs are devoted
manly
« lnspectian of the commercrd catch of about 12 mullion kg, to ensure that regulations
concerming catching undersized ammals. oversize breeding stock females, andoor
spawming or setose females are bemyg observed.

- Pot monitoring to ensure that unheensed pots are not bemg used, and that heeased
pots are bewng legaily  This aspect 1s becommg more difficult vessels become faster
and betier equipped with navigation awds such as GPS and plotters

- Enforcement of himited entry 1 ensure that unbicensed fishermen do not operate on 2
commerceal basis

The espmated cost to the WA Department of Fishentes of current enforcement arangements
for the Western Roch Lobster fishery 1 about $2 1 millon tMcLaughlan, 1994, pers comm 1.
Thas includes enforcement of both the commercial and the recreational sectors

Addional enforcement reamrements w monitor compliance with 170 regulations would
clude

- regstration of quota allocattons and transters

- documentation of catch recenals at approved landing DRMFHS

- maenance of computer based guota records

- eensing rock lobster receners

- monionay landing pomts other than those approved for catch recenals, as well as
ather methods 1o detect illegal catching or sales

- miscellaneous ceg specttication of contamers o avord falsification of cateh wetzhis

The cost of these addrional reguirements has been estimated at nearhy ST mulbon i the first
ear, with ongoing extra costs of about $360 muthon per annum «Mel aughtan, 1994, perg
comm 1+ byen i these extra costs prove 1o be prosshy under-estimated. they would seem to be
verv much smaller than the potental benefits kel 10 follow trom vhangng w an 1T based
management svatem m the Western Rock Lobster fishen
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Linitation (from Campbell and Lindner (19907}

A Madel of Rent Dissipation and Second Best Effort Under License

We need to spectfy funcnional forms for the average product of effort schedule and the supply
or marginal eost of effort schedule consisient with the assumptions we have made so far

AR, © @ - A subpectiow oot {1
A= Cow Ol -1y subjectio PR L (4 {2}

The equilibnum condition for the fishery 15 Ak, = MU, and so 1t follows that
L (LI AR TR Wit oy I3}

The fishery rent can be defined as
Rt ‘o - AR {4}

and the level of effort which gives a first-best optimum can be caleulated as

#7205t - o {5}
The efficiency loss resulting from the mput resinciion <an be expressed as

oMM, - Cand - Ep {6}

which. on substituting for A, and /5. simplities o

oy e -t i‘}'ji:‘ 3t 7
The second-best optimum level of effort. {15 obtamed by choosing £ 10 maxmmise
4 —{ Thesolutonalue s
(TR T A S (TR ST I ]|
JE LAVEER R L A2y {31

Gtven our assumptions about the production of effort. the proportion of the resinicted mput
excluded from the fishery by the lmmanon program 1 detined as # = | - tlgifo
Substituting for g and k., and settng L and I gnves the evel of the second-best optimum
freence hmuation program

A . * -
P T TN R I
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In Frgure 1 CRGE deprots renhised agyregate annuad rosource reat from iy of etfort and

assucrted average revenue of etforn, 1868

CFG) - CHGE - FGH
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Rent dissipatron due to input substirution
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in the “chaefer model. sustamable average revenue of ptfor
AR G PRARR S 2%, g
where P oprce of calch
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A unexplomed soch sise
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FIGURE 1: RENT DISSIPATION FROM LICENS
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PARAMETER VALUES USED IN SENSITIVITY
ANALYSIS FOR LICENSE LIMITATI

Observed Parameter Values

| _qri= Price Ticense  dpots CPUE Lifort [MinAC] Eopt
Output Range: | (Shgy  $pot (kg'lif) (o Ea ) (3Mi
INinimum= S $22 $12.000 69000 083 63%| $12.4
Pere - B |

N Sy |

Mean 3% $22 $14000 69000 083 800 $13.67 |
90Pere - ' S07] 7
Masimmm - hE 522 16000 Y000 083  93%) 14481 8.




Total Efficiency Loss from License Limitation:  Sensity Analysis

Mit Av Cost {$pat i)

P 4
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