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ABSTRACT

The standard fishery bio-cconomic model assumes constant prices of fish, costs of fishing,
sustainable yield and yield curve. In practice none of these things are ever known for sure and
difficulties arise in using most models in fisheries management as they ofien fail to capture the
essence of the deeisions facing fishermen.

The research outcome has been the development of a static spreadsheet model which allows the
testing of impacts of alternative catch management arrangements.  The model is suited to a “what
if* approach, with alternative arrangements being tested for a range of industry parameters
determined by the user. : ,

The model allows us to creep around the range of possible econemic outcomes from a
hypothetical biv-economic model. The aim being o highlight the direction of movement in
industry rewurns:
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1. WNTRODUCTION

‘The development of a framework for economic ‘analyses was primarily intended for use in
assessing and judging catch management strategies for the South Australian Northern Zone Rock
Lobster Fishery (SANZRLF). ' ‘ :

Assessotent and jut!gé’:néﬂtrinvmjxres aSsi:nnging and analysing new information and Jessons from
“experience or past information.  Good judgement is an infegral part of goad devisions. Success,
especially in manegement of fisheries, often requires good fortune as well, ‘

2. THEECONOMIC REASONING FOR TISHERIES MANAGEMENT

Fisheries are managed because regulated use of common property resources is claimed to be more
economically efficient than unregulated use and open access.  Without proper regulation, over-
- exploitation of the resource and inefficient use of labour and ¢apital can oceur.

~ Benefits Trom an individual acting to conserve the resource are shared by all fishermen, and costs
- Trom exploiting by one fishermen are borne by all fishermen. Therefore, under open access,
which means no formal or informal measures to restrict wtilisation of the resource, the *tragedy of
the comumons” is inevitable. This is the reasoning underlying management efforts in Australian
fisheries (SETFIA, 1990, '

With management, the opportunity exists to use the resources required in caching fish more
efficiently by restricting total fishing effort. The net return to the resource can be increased. This
is the standard fisheries economic model used in many studies of open access solutions since it
was first explaned by Gordon (1954).

A fundamental goal of biological assessment is the estimation of the long term yield of a fishery,
be it the maximun sustainable yield (MSY) or maximum economic yield (MEY) and there are two
general methods used to estimate them. One of the methods requires information on a large
nuinber of biological parameters, including growth, mortality, recruitment ete.. If there is *good’
information available for all of these factors then this may be the superior method (Prescott and
Lewis, 1992).  However, there is usually insufficient information available 1o allow its
application.

The other method is known as surplus production modelling, This method ignores many of the
biological processes that oceur in a population and relates observed catches to a range of actual
effort figures. The bio-economic model is an attempt to show the various relationships hetween
the biologieal nature of the fish stack and the effects of fishing it. A model is a simplification set
up so that the features of the fishery can be thought through; the aspects which vary can then be
incorporated and the model hopefully made more realistic.

If the long run year in year out yield curve can be determined along with costs of production and
prices, then net return can be established using the traditional MEY model. Unfortunately with all
theoretical models there is usually a large gap between the conceptual analysis of what happens
and what oceurs in practice. The standard bio-economic model assumes constant prices of fish,
costs of fishing, sustainable yield and associated yield curve. In practice none of these things are
ever known for sure. Even if they were, they could change daily as unpredictable influences
come into play. :
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and major oceanographic distorbavces.  When man’s influence interacts and the
delicate balance between predator, prey and the fotal ecosystem is changed *; is
impossible 1o predict with confidence what the long term effeets will be. It is
therefore impossible to be precise in mumaung future resource abund.mws *md
yield projections ~ particularly when one is working in an environment such as the
Sea -~ you ean't even see the animals you are studying!

&&’immchnifcal and stock mns‘i‘ﬁamtions underpinning any fishery cconomic analysis, and with the
dearth of good information about the stock, it is easy to understand that the results of even the
“best economic analyses will sometimes bear a tenuous relationship to reality.

Therefore the most practical approach is to explore a range of possibilities using sll currenly
a vaﬁabie information, and make judgements about the results which emerge from the analyses,

3, THE SOUTH AUSTRALIAN NORTHERN ZONE ROCK LOBSTER FISHERY -
THE CASE STUDY

For many years the Northern Zone fishery has operated under an input control system, namely a
defined season from November 1 to May 31 restrictions on mininmm fish size and the wking of
spawning females; pot design; limited tmm, and masimum and minimum pot holdiogs for cach
ficerce

Total catch increased from 1986-87 to 1991-92 hy 63 per cent to 1220 tonnes.  Potlifts and catch
rate per potlift increased by around 33 per cent for the same period. A total of 3950 pots are
licensed for use and an average of 185 days of the 212 d‘«ys available were fished in 1991/92.
Adjustment of fishermen out of the f‘iaimr; has oceurred and 81 licenses remained in 1993,
compared with 108 licences which existed in 1980.

Amongst fishermen there are desires to establish management strategivs which better allow
improved efficiency in carching operations together with the flexibility in catching tinies 1o capture
price premiums on offer outside the current season.

There are a number of features about the Northern Zone fishery which render appimmmn of the
standard bio-economic model fess than useful. They include:

* insufficient stock relationship information;

* no information about the proportion of investments in boats and gear which is avtributable
to the catching of other species such as shark. marine seale fish speeies and king vrabs;




*  no information ‘about how changes in the supply of lobsters in a particular period will
affect price; and e i e R e

% o information abowt how diminishing returns impact on fishing operations. That is, as
effort increases so costs will increase and: returns for an extra unit of cost may decline.

However, some cconomic analyses can still be of use in showing the direction of movement in
industry net return from changes in fishery parameters for a given set of assumptions or
circumstances,  Economic apalyses may also be useful in highlighting those paramelers which
have the largest impact, ‘thereby providing direction for further fine tuning of the key
relationships. ~ : B ‘

4, THE STUDY APPROACH

The SANZRLE was used as a case-study in the development of a framework for the evaluation of
alternative management strategies. A postal survey was undertaken of all fishermen who held »
ficetice to fish for rock lobster during the 199192 season  The survey collected demographic
information (age, fishing port, experience), technical information {eatch data, gear details), and
financial information (investment. fishing and business expenses)  Statisties and information on
catch history (weight, numbers), and fishing effort (potlifis, days fished) were extracted from the
South Australian Rescarch and Development Tastitute {SARDI) database of “Cateh and Effort
Records”.

A ‘what if?" approach has been adopted in that the many unknowns about the fishery mean a
number of guesses about catch, fishermen's response to change, and changes in costs of
production, have been made. That is: for a given catch range, periodic caich rates, costs of
fishing and prices and a change to fishing operations, what is the relative magnitude and direction
of movement in industry net return in a given year?.

I essence we are creeping around the range of possible economic outcomes from an hypothetical
bio-economic model which is based on a mix of *hard” and ‘soft” data. To the extent that the
maodel is a reasonable approximation to reality, the aim 15 to then highlight changes which may
improve efficiency and economic performance in the fishery, while maintaining potential eateh at
around current levels,

A number of assumptions and guesses have been necessary in order to capture the impacts of
alternative caich management systems. For example, it is nol known what will happen- fo
~important parameters such as catch rates and price should catching operations. shift from the
current season to the winter months, More importantly it is not known how individual fishermen
will respond to the changes.

The purpose of undertaking the research was to provide information about possible relative
ranking of alternatives under the same set of assumptions, and also to show the direetion of
movement in net industry return from a change. Of particular interest were the relative potential
cconamic performances of the industry under existing management arrangement, under fishing
time management arrangements and under quota.  Assessment of the current performance was the
starting point or measuring stick against which alternatives were analysed and ranked.

‘The research outcome has been the development of a static industry model which allows the
testing of impacts of alternative eatch management arrangements under conditions where
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5. DATA SOURCES

A socio-econumic survey was designed in conjunction with SARDI and fishermen, pilot tested and
then sent to the 84 ficence holders in August 1992, The survey was aimed, inter alia, to collect
detailed information on the costs aud inpus of fishing. fishing effort and catch, and on fishing
gear. Individual fishermen’s monthly revenue and prices received were not collected as part of
‘the survey. : ~ '

A response rate of 62 per cent was actieved (ie 52 survey forms were completed and returned).
The response to the survey covers 62 per cent of the total number of pots licensed in 1991792,
~ and around 50 per cent of licence holders from within each pot holding range.

Results were collated and analysed on a computer spreadsheer program. A number of economic
measures were determined, including operating and overhead cost, and net return per potlift, per
day fished and per kilogram of Jobsier captuted, as well as the return on investment, The
analyses were made for each individual and then averaged across the industry for the current catch
management arrangement. ' ,

Survey results, where possible, were checked against other external or independent sources of
information such as the SARDI Cateh & Effort Database. Two important measures, namely
‘average cateh rate per potlift and average days fished for the 1991/92 season (1.51kg and 187
days respectively) compared well with the SARDI statistics of 1.52kg and 185 days. The
similarity of the two measures establishes confidence in the survey results providing a fair
representation of the indusiry.

The approach taken in this amalysis, with regard to establishing a catch range o which
management strategies can be tailored, was to determine a “target” range based on industry
catches. The average annual reported catel for the five years to 199293 was around 1000 tonnes
and ranged {rom 810 tonnes in 1987/88 1o a high of 1221 tonnes in 199192 {SARD. :

The range used in this study is the potential range that is likely under current management
arrangements using the average monthly cateh rates caleulated since the 1987/88 season  This is
estimated to be around 1060 tonnes. In other words, if all fishermen fished every day of the
current {1992/93) season and lifted all of their pots cach day except 17 days lost for weather, the
potential totat cateh for the season, using the average monthly citch rates over the last five years,
is around 1060 tonnes.

£ 3




 This ¢an be represented mathematically as follows:- |

Potential Caich = {5 year average monthly cach ratelpotlft or estimared winter carch
rate) x {Total available davs per month ~ less davs lost to weather) x Number of Potsi x
ot Efficiencyr ; - i W ‘

All management options and regulations are adjusted so that the potential catcl ealeulated is at or
about the 1000 1o 1100 tonnes potential, s - i ' '
The fack of a substantial biological model that could predict the consequences of ehanging fishing

~effort on fish population and catch rates means that it is impassible 1o predict with any accuracy
the Jonger term finaneial consequences of any changes in effort, whether they be voluntary or
cenforced, The basis for any economic assessment ean, tierefore, anly be from 4 Togical viewpoint:
based on good judgement and “best bets” and tie experiences of fishermen and researchers, The

~ madef of the fishery operations allows for specification of many possible variables.  The
sensitivity of economic performance including break even analyses can be tested. ‘ ,

Ha

6. THE BIO-ECONOMIC MODEL

- The computer model that was rﬂuvéimped to investigate the impact of changing regulations and
management on the SANZRLF is described as a bio-cconomic model as it allows for the

~ speafication and consideration o the effects on the subsequent catch rates of fobster from altered

fishing patterns during the year, and calcalates the consequent changes in fishing costs and
- returns. It was developed on a spreadsheet progream and is divided into four sections: the inpug
data; the catch rate caleutator; the financial calculator; and the output data,

‘?I»"hé vear is separated into 48 time periods, with 4 time periods in every month.  Periods 1, 2 and
3 are the first three weeks of each month (e days 1-7, 814, 1521 respectively), while the time
period 4 is from the 22nd day to the end of the month. Data and results are respectively entered
and reported by time period.

; Model Facilities

The structure of the model is such that it is designed 1o allow catch management scenarios to he
tested. Parameters which ean be varied arer-

ay  the ‘structure” of the industry - i.c. the number of licensed fishermen, {ishing
vessels operating and total pots i the industry, :

by the costs of fishing:

{ey  the predicted catch rates for any month oniside of the current season;
@} the pet price per kﬁﬁgmm of lobster in any periad;

{e) the percentage of pots that are ‘double pulled” in any period;

oy the f:&iryxwar cateh caught after a closure and the timing of capture;

gy the efficiency of pots;

6
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Each of these parameters are explained in detail under *Data Eniry” in Seetion 7. Output Data is
explained in Section 8, First, it is necessary to deseribe the *ealeulators” in the model,

“ The Cateh Rate Caleulator

One of the fundamental problems with atempting to model the SANZRLF is the lack of
information of the impacts on subsequent catch rates of ehanging fishing detivities in a particular
period. “That is, insufficient information exists about the total population to aceurately determine
if, and to what extent, adjusting fishing effurt (and thereby cateh) in one period will affect the
possible cateh in following periods. : .

Added to this is the lack of information abont ‘catehability” as the season progresses, Caich
statisties show 8 marked decline in catch ates from February through to May.  This raises the
question; Is this due to fobsters not *erawling” into the pots even though they may be *available’

~or, have they all been caught by the end of the season or, is it & combination of both of these
faciors? 2 : : :

This question was explored with case-study fishermen and biologists, together with their estimates
- of the effect on subsequent cateh levels following closures within the current season,  Guesses of
the propurtion of lobsters that would not be captured in a closed period that would carryover and
- be captured in subsequent periods varied from zero to 100 per cent, depending on a wide range of

factors. The catch rate caleulator in the mode! allows an estimation of the number of lobsters that
will be captared in any perind based on specified assumptions regarding ‘availability” and
‘catchability’ of rock lobster. :

Prior to considering any adjustments in fishing effort, the average catch for any period s
determined from Catch & Effort Statisties recorded since [987/88 season. The potemial cateh for
any periad Is also caleulated using these catch rates and the adjusted potlifis determined from the
new management restrietions.

The potential catch can be further modified for *pot efficiency”. That s, if it is expested that a
change to the management system will effect how well the pots are wsed and, therefore, the
resuliant cateh rate per pot lift, this impact can be allowed for by increasing or decreasing the pot
efficiency aceordingly.

If a period is not fished, or if the potential catch is fess than the historical average catch, then the
uncaught proportion of the average cach for that period s transfered to subsequent periods,
according {0 specified cafchability and carryover estimates. This carryover into subsequent
periods is then added to the potential catch of those periods.

There are three important assumptions of this catch rate calcuiator.

1. There is only an adjustment in foture available catehes if the potential catch in any
period is less than the average cateh for that period, 1F the potential catgh, given
the parameters of management, is greater than the average for the period, then the
effect on available carch in following periods is not aceounted for.
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3. As there are limited siatistics for average cateh and calch rates in the winter

Py

~ months, the earryover is estimated on the potential cateh (ealeulated using inputted
- eareh rates) for tho e perjods, ~ ; S S

“The cateh rate ealeufator ean be represented mthematically as follows:

ay No ﬁfmr@:@x!ﬁr:m‘

- {Historical Average Carch RaieiPoslifi or estimated Winter Carch ,

- RatesPollifi ficiency Factor)
13 With Carry Over:-

k"’:‘.tﬁnﬂswd Caich Rate = iffistorical Average Catch Rate/Potlift ar Estimnted Winter Catels
RatePorlift} x tPot Efficiency Factorii+ ~ S
{Carryover tonnest < (Total Podlifisn

The Finaneinl Calculator

“The financial caleulator of the model determines the potential returns and costs of fishing under
new management arrangemants given the adjustments in likely cach (from the caich rawe
-caleulator).

- The estimated revenne from lobster fishing is a simple mulviplication of the catch for the petiod,
and the estimated net price paid for Jobster in that period. An important assumption made in the
finaneil caleulator-of the model is that: the average price paid for Jobster in any period is not
affected by the quantity caught in the Northern Zone in that period or previous periods: In other
wards, the demand is perfectly elastic.

~Total catch in tonnes per period is deternmined as folluws.

Towl Tounes per Period = (Adjusted Catch Ratedporlifiy x ‘
(Number of Potlifistday) x (Number of davsiperiod less davs lost to weather)

- Tonnes per period are summed 1o produce the total tonnes caught for the year.

Varigble costs including fuel, repairs. bait, wages and rations vary depending on how the
aliernative caich management arcangements influence fishing activities.  For example, if a system
insolves alfocating more pots for each operator and working less days then the fuel costs related
W putlifts will increase while the rations refated to days on the water will decrease. 1f days are
Tost during fishing periods due 1o weather the daily costs are counted while potlifi costs are not

Overhead cost allowances for operator Iabour and management, and depreciation un the average
vitlug of boats and gear, gre standardised across the industry.
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“where;

@y daysis me number for each permd; : -

() hoat-numbers is the number of boats in a ;:ermd ‘
(©)  days lost is the sum of the specified days fost to weather in a pemod and
() poulifisfday s the pot number/boat adjusted mr dmmia uﬂing nnd pt.rcemage m‘ V
: fleet Tishing. ;

=4 ha remm per: kxl(;gmm is mlcﬁlﬁmd as ﬁ:ﬂuw&
!Rmmr per period} <+ momnfal mtr'?z Jfor the period)

Retwrns from all periods are ﬁummec} to pmdme total industry return {rom which overheads are
dedueted to produce industry net return. The difference between the vet return from the current
arrangement and the result from the alternative arrangement is tmm divided by the licence
numbers to give extra ceturn per Iu,enm ;
% DATA LN‘FRV
Bej‘nm achieving results a number m’ essential data are required. ‘The following data entry areas

of the model are explained and Hlustrated with reference to the spreadsheet model. The data that
are shown relates to the fishery under the current management arrangements and fishing
kperfmmfmw. and an ahiernative example of a *Pulse Fishing” arrangement.

Industry Structure

The ;ndustr}; stmciuw relates to the pumber of fishermen, vessels and pots in the industry. I»zcam
(his the average number of pots per fishing vesse! is calculated. The total nomber af pots, vessels
and licences ean lm varied with a pot adjustment percentage as can the efficiency in catching of all
pots. ‘

ALTERNATIVE
MANAGEMENT
ARRANGEMENT

I 'iﬁﬁmbcmfﬁis;fmﬁnan R Syt o e 31  _1

Num})@f ﬂr Vesgels vy | ; ‘8‘_ — “ - 81 ;
TmalNumberanms ~~ - 4345 e T gy
| Pot Adjustment +7+ %
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» }h‘lzwg C‘m't,s*

Fuel snd repair ms;s dre a iuxwtmn of both dm numbcr of ﬁahmg days and dse !"islxmg effort:
~ {number of pmlzi‘m, Fuel costs are incurred “steaming” between port ant/or anchorage:
- grounds, and varies with the number of days fished. Also, fuel cost is incurred while setting and
 pulling pots,. and is related to the mxmber of pm on board ﬂm \wsscl and thus i :» i I‘unman of
pmlets o o , :

‘ ~Rep'ur costs: h.we stmilar rehiﬁcnmiuw m the number of ﬂsmn& dﬂyb and the rmmhcz of pms :
Repairs to motor and vessel are assumed to be related to the number of fishing days, while repairs
- and reptacement of fishing gear is determined by the number of pots, and therefore potlifis. The
estimated current replacement value of the fishing fleet is used to caleulate (e industry's
insurance ecosts, while the value of other assets (not umluding pot va[ucs) is included when

o ﬁeprcennm) is z:nlculamd

Annual busmew admnmsm&mn costs s an alfowance Tor :mt:h cost items as hccnm fees, i‘t‘w :
costs, vehicle costs and other averbeads. It does not include interest payments on borrowed
- monjes. Operator allowance is & return (o the opemmx to reward h’imfher for the management and
gw*ml aperating of the fishing business for the year :

Crew costs mcludmg skippers are amnm:d to be on a vatch-share basis and is therefore direetly
“proportional to the value of the catch. Bait and tackle costs are a function of the number of
patlifts. '

STRUCTURE

o fishing

i R Mdd}? (pm) 3"’3)(1!“& .
puel T N
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Bmcé;mmcmm | | $1.7501ift o
A o 4 7 Aw;raagu ’ ' '"lnml
[Vesselvale 1 s | s12.25707
| icence Vatue | | sesame ss5.000.000 |
loter Assers [ Se8S0 | s5.5e500

51, inaa4fz';il'"'
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~ Prices

As dascrmcd carlier in thc rqmrl thc year is ,sq,menmd into 48 pcrmds The ;wemg;. prices. pw
ol ik;logr'gxn id to fishermen jn each period can be entered into the made] There is no rn!mmushm
linking the av er:;ge price received for fobster to the amount mmphed o
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- Historieal and Estimated Catch Rates, Carryover and Catchability

- Cateh eates Tor the months of November through 1o May are predetermined in the model from

historieal *Caich and Effort® statistics, However, for the winter maonths where there are limited
historic eateh and effort data on which to base estimates of cateh rates, it is necessary 1o input
some conservative *puesses”, : : . e ‘

“The coneept of carryover of uncaught average eatehi, and the “catehability’ of this carryover was
~explained earlier. Two types of estimates are required in this area. The first is the percentuge of
wneaptured fobster that will be eaught in subsequent periods, These estimates. are entered in the
*% Caught After No Fishing® input area. '

Tlmscgund is the percentage of this carryover that will be captured in each of the subsequent 4- :
~ week periods. The model allows this (o be specified for up to 5 following morths. These
estimates are enfered in the *Cateh in Subsequent Months® injwut frea. :

% Caught || Catch in Subsequent I Total

- After No || Months 1-5 Saught

Fishing I M1 M2 M3 M4 M5

o4t 2 o]
“ e

A
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'Fz.shmg Seavon and Days Lmt fmm Weather

The f”%hing 5easan is detern med mmp!y by Gpmmg or cmsmg permds durmg the ymr A period
- not fished is entered as <0>, while fishing a period is entered as <1>. F:st:matcd days lost
dua o weamer are emerecl as absolute nmnbcrs in the appmpnam period, ' ,
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: J’ermutaga of Fleet Fishing i in any one permd’ and I)aublc I’ulhng

Ihe pmpmuon of the fleet available to I“,sh in any | we&k pcrmﬂ of any month can be set in the
“model. Tt is.a facility that can be used to test impacts of parts of the fleet fishing in different
yenmi& ,mermg < 1> in & particular period signifies all the fleet available for i’ishmg, while
< 5% for example, limits fishing activity for only half of the fleet. Actual fi shing activity in any
peried is then determined by the "Season selected. The doubile mxllmg fuctor is cuwmd s 4
pm:&nmgg of pots that are likely to be dmubla pulled.

% of Fleet ‘{«‘,isit-i'ng | %
2 : ‘Double ||
{f Month  Week | Week 2 \\»wk 3 Perind4 Pulling |t
R R R 0
'
0o |
0|
]

8, OUTPUT DATA

Output data can cover any of the inpul areas as well as a wvide range of industry results. The
main ouiput table includes summarised industry resulls for gross returns, net return and exira
return per licence. Days fished, patlifis, catch and days lost t~ weather are also reported.

Other specific output tables cover fishing margin per kilogram lifted and adjusied catch rates by
period. Given the nature of spreadsheet modelling it is possible to produce print outs of many
other results including total weekly tonnes, costs and returns.  The user will determine the
appropriate information 1o be printed in conjunction sith results.

Industry Results

This output table is the major end point of data entry and caleulations. It shows the mmpact of
alternative arrangements ot o number of key industry indicators. The resulss are placed adjacent
to results fron the corrent systent for 2asy comparisog.

14



‘While making changes to a system in the data input m.%i,ﬂmsulaséhi this table can be monitored to
follow the impacts of the changes. S ‘ : A

| OPTION § - ‘PULSE FISHIN

EAST

©Allermative | Caemt
1 : ; : ‘Management i Managetient
fhewn 4 Arangement | Arrdngement

1l Potlifts

| Ret Rewrmsm

1 Exta Rewrnlicence (51

| Days Lost- Weather
|| Tot Season Days

Fishing Margin per Kilogram Lified

This measure highlights the times of the year which promise the highest net retursy for each

kilogram of lobster taken. To reveal winter estiates, periods must e fished in the "SEASON’

data eniry area before returns will be caleulated. The results can be used in conjunction with the
- fishing time and catch rates to guide the selection of profit tnereasing fishing times,




 Adjusted Catch Rates

“Thie adjusted carch rates are the resultant week

ly cateh rate estimates after a series of tim

fished. They provide a checking mechanism against historical catch rates.

es are not

9. SAMPLE RESULTS

Pot reductions

If reducing the cateh or decreasing effort are objectives of management, then pot reductions can

be ysed as a shoet term measure to achiove them,

Percentage pot reductions have been made in

- the past in the Northern Zone and the economic impact of a further 5, 10, 15 and 20 per cent pot
reduction have been tested with a nil carryover assumed.  The results are presented in ‘Table 1.

They are estimates of short term impacts and show that for cach § per cent reduction in pats, the
total catch reduces by around 55 tonnes.  Average returns decline by around $8,000 per licence

“foreach § per cent reduction,

fr———

- Pot reduction

i

Table 1
Pot Reduetions

0%

| 5w

2%

I ‘ .
| Average Profit
| Lost/Licence

$I16,437 |

524,656 |

5312874

{| Tonnes Caught

1013

960

906

853 |

I Pouifis

-

731,738

| 693205

654,713 | 616,200 |
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*I‘m maintain ihe current numbar m“' pm ifts mereby avasdmg an increase in cm}x dﬂd cffm, the
season would need to be shortened via closures of selected periods. These could b at any time

with the impact on eateh being @ function of catch ‘mm a Lha time ¢ :md any carryover of lobster
ium {ater periods dffer the nmsm

Based on estimated mmms pw m%mm, du’: preremd times for elosare_s fre-in N‘avemlm and
February. — The amount of time necessary to close will depend on carryover. The higher the
carryover the longer the closures required to offset the pot increase and therefore maintain catch
~around current levels.

- Less time on the water mmg more pots and c'uchm;, the lobster when returns are lugbar per
- Kilogram has the potential to mxpmm returns an average through cost savings and higher prices.

Results pn.mned in the Table 2 show cstimates of between $950 and $12,700 on average

depending on times closed and carry over from i mnrmmg. pots by 10 per cent aml reducing time
qvaﬂabt for f‘ ishing.

~ Table 2
Increased Pots with time ¢losure

i R m‘!‘b’ OW I
U 0% 0% | T5% | mn% [
It Times Closed | Nov 121 | Novi2r | Nov ST Nm’ 130
I oA r*eb:w,_ Febl-2l | Feb1-28
| Average Exira | 959 | sesss | 9967 | si2.es
| Profi/licence B o o
|| Tonnes Caught | mm | tose w0 | 106(1
]I Polifs | 79065 | 708235 | 682065 | 612645 |
I DwsFished | 177 | e | asm |
| Daystosto | 1 | @ | w1 | 1
Weather e » s ‘
: “’I'mai ‘Bu‘xson If)ays | A L

Winter Fishing

Price mfarmqtmn coflected from fisheries which market fish in periods not currently fished in the
Northern Zone indicate that a minimum $25 and as high as $48 per kilogram can be achieved.
Discussions with marketers suggest that $30 per kilogram is a reasonable average to Q\jwﬂ in the
winter months.



 After alfowing for high numbers of days fost due to weather in winter, the costs of fishing and

~assuming relatively Jow catch rates a me, profit advantage ean pected from changing
~ fishing from high catch rates times when price |
- price is higher. S

ce has been lowest, o Tow catch rate times when

Feonomic andlyses conducted for a range of winter catel rates wnd prices indicate that with no-
extea lobster being caught, on average an extra profit of between $3,000 and $50,000 per licence
could be earned by moving some fishing effort into the winter manths away from the summer,

“Thie results for one time management program are shown 1n Table 3. The system involves fishing
from mid-Janyary (75% carry over) through fo the end of September., o ,

O ~ Tabled e
~ Summary Results Fishing Time Management System

Pl oo
[Bwabotiviicnce | 0% | s0% | 758 | 100% “
[ Winer Price s257ke. | $3.950 | s7316 | $0204 | siiigs |
[ Winer price s30%ke | 18,506 | sa0.577 | w265 | smad

I winer price s35tkg. | s31,767 | s3338 | sasze | sy |

Carry Over

lomerress | o% | so | 75 | ww |

?|ﬁ“§un.¢s‘f:aggghn o “i;()v?@tk | 1066 1069 | w0n B
| potins | 916,400 | 857150 | 833,450 | BOS800
I DaysFised | 22 | 27 | a0 | 20 {‘

I Days LostioWeather | st | 49 | a8 | 48
266 | 280 | 253

Il Total Season Days | 83 |

 Individual Transferable Quota

Itis éstimmd that under an ITQ system for a range of catch rates and winter prices that with no
extra lobster heing caught, on average, an extra profit of between $8,000 and $55,000 per livence
could be earned before additional enforcement costs.

The major henefits could be achieved through matching catches to market price with no account of

possible efficiency gains, The results are a function of estimated carryover and winter price and
are shown in Table 4.
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Summary Results Individuzl T

I Extra ProfifLicence | 0%

5% | 10w |
Winter Price $2 pense

v | sero | smaos | swoam |
| st1402 | sa5710 | oswesy |

o g o o
Tornes Caught 00 | w02 | e | e |
frowns | o0 | s | s | om0
[ Dayspisea | 23 | 208 | &2 | 10
Ipsstosowearer | 52 | w9 | e | a |

T e e e e

T

|| Total Season Days

10.  SUMMARY

The development of this model has involved bringing together what is known about fishing ‘
practices, catches and economics of a lobster fishery, and establishment of the linkages between
important parameters which might effect economic performance, As well, the capacity 1o test the
impacts of the factors about which litle is known has been incorporated into the model, A
framework has been built in which the impacts of a myriad of alternative ways of managing the
fishing of a limited lobster resource can be tested and analysed.

The model will not produce “optimums® but will allow the user to test many “what i’ sitations.
Theoretical profit maximising fishing operations with no input controls can be fested, as can
changes to input controls which move the fishery towards the same position. Cognisance is taken
of the numerous complex practical and technical considerations which must underpin all economie
models,

The model is not designed to determine distributional effects of changes but importantly the
‘average’ fisherman, individual fishermen, economists and/or scientists can all readily specify and
test outcomes for the unique set of assumptions that they wish 1o explore.

The model can be used in other lobster fisheries given sufficient economic, lobster population and
catch rate information. The most eritical part of the mode! is the estimates of cateh raes. The
approach taken at this stage is easily understood by fishermen but will require refingment and
upgrading in the future. An alternative approach to determining catch rates based on biomass
estimates is currendy being developed in conjunction with SARDL [t is envisaged that the
alternative method will be added to the model thus providing the user with a choice in approaches.
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