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Disclaimer

The analysis in this report is undertaken at an aggregate industry level to assist in the
consideration of alternative management arrangements for the fishery. The results
should not be construed as offering investment advice and should not be used or relied
on in any way by individuals or business entities to make investment decisions.

Preface

This report finalizes the requirements of the original brief and of the supplementary
request for extra modelling work. The additional modelling requested required some
new assumptions to be tested.

Whilst the additional modelling added new scenarios, it also changed the substance of
some of the results from the modelling work around the original brief. This is because
of changed assumptions on certain key variables that needed to considered and
reworked across all scenarios to ensure consistency in the modelling results.

This report includes this additional work and presents the results across scenarios on a
consistent basis.
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Executive Summary

The Task

Economic Research Associates (ERA) was commissioned to evaluate the relative
‘socio-economic’ benefits of alternative management Scenarios for the Western Rock
Lobster Managed Fishery. This study is intended as input into industry’s
consideration of the future management policy direction for the fishery.

The Alternative Scenarios

The key variables for defining management scenarios related to the Total Allowable
Commercial Catch or TACC (either fixed or variable), number of pots (fixed versus
flexible), prices (positive marketing price premiums for extended season and inter
(between) and intra (within) seasonal catch stability) and pot design. In all eleven
alternative management scenarios were modelled with varying combinations of the
key variables.

There were three broad management approaches encompassed in the scenarios
modelled. These were:

e Input or effort controlled (ITE) scenarios that include the existing management
rules (Scenario 1), a variant of the existing regime in the form of a 20 per cent
pot reduction (Scenario 1a), and a modified ITE regime based on pot/fishing
days with an extended fishing season that provided scope for greater flexibility
around the choice of when to fish (Scenario 2).

e Catch quotas coupled with input controls over pot numbers, but with some
modest flexibility in pot design and an extended fishing season. The
alternative options under this grouping specified either a fixed TACC
(Scenario 3a); or a variable TACC (Scenarios 3b, 3c, and 3d). Key issues for
these Scenarios were assumptions around sustainability rules used for the
determination of catch quotas, the bases for operating quota in Zones A and B,
and various marketing price premium assumptions.

e Catch controlled options based on pure ITQ scenarios, where there was greater
freedom over pot numbers, and pot design, including an extended fishing
season. The alternative options under this grouping specified either fixed
TACC (Scenarios 4a) or variable ITQ (Scenarios 4b, 4c, and 4d). Again key
issues for these Scenarios were assumptions around sustainability rules used
for the determination of catch quotas, the bases for operating quota in Zones A
and B, and various marketing price premium assumptions.

The existing regime (Scenario 1) was used as the base case against which the
outcomes for other scenarios were compared and assessed. In making the assessment
particular attention was paid to the sustainability of the biomass and the estimated net
benefits, although for each scenario a variety of outputs have been estimated.

This approach provided modelling results on a sound and consistent basis across a
broad spectrum of possible management options within each of these management
approaches.
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The Evaluation Model

The evaluation of the alternative management Scenarios is based on a highly non
linear optimization model that integrated the biology of the fishery in each zone with
the economics of fishing activity in those zones. The biological component was tested
extensively and closely replicates historical data from the West Coast Rock Lobster
Fishery on biomass, catch and effort over a ten-year period.

The model runs recursively over a ten-year period to allow the biological cycle that
typically characterized the fishery in past data to be played out in full. Hence, the
results for each scenario cover a ten-year period for each of the key output variables
such as catch, pot lifts, biomass and net economic benefits.

For each management Scenario, these optimization results reflect ten years in long
term, steady state, equilibrium. That is, the results are for a ten-year cycle that
commences once all the implementation or transition adjustments that occur in
response to the adoption of any particular scenario have taken place. This modelling
approach ensures that alternatives were assessed and compared on a consistent basis.
The optimization is based on maximizing net economic returns or benefits for Zone C
and for Zones A and B combined under each of the alternative management regimes.
A management regime is captured by specifying a number of constraints, such as a
constraint on catch or days fished.

Zones A and B were combined in the optimization because all of the fleet accesses the
Zone B biological stock for the first part of the fishing season, but only some of the
fleet accesses the Zone A biological stock in the Abrolhos Islands for the second part
of the fishing season. Among other things, this approach avoided the difficulty of
splitting the fixed costs between the respective zones for fishers with Zone A
authorizations that can fish in Zone B until mid-March. In the circumstances,
producing combined Zone A/B results for net economic benefits was seen as the most
plausible approach. Whilst this was necessary for the modelling, it should not be taken
as advocating a change to the existing boundaries in the northern region of the fishery.
In analysing the alternative management Scenarios, we were also asked to take
account of any marketing benefits (in the form of price gains) that might arise under
the alternative Scenarios. The results, therefore, incorporate efficiency gains as well
as price gains associated with moving to any of the possible alternative Scenarios
specified.

The focus of the modelling is the assessment of the relative net economic benefits
associated with the various scenarios modeled. Some variables affect the absolute
level of estimated net benefit but have little or no impact on the relative net benefits
across scenarios. General cost increases and exchange rate variations are in this
category. The model does not factor in general price rises/cost increases or exchange
rate variations. Where cost increases affect some scenarios but not others they have
been specifically accounted for. The major one in this category is the additional
fishery management costs under the TACC scenarios.

Data Used

Extensive research work on the existing regime has resulted in a comprehensive body
of data on stocks, effort and catch going back several years. These data have been
used in the model building and testing.
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In the case of the alternative Scenarios, there was no such body of data, so some
original data collection was necessary on many matters. This was collected through
discussions with fishers and processors on how behaviour and prices might change
under the alternative Scenarios; as well as from observable developments in other
jurisdictions (e.g. South Australia and New Zealand) where management regimes
similar to the alternative Scenarios had been adopted.

Modelling Results
The modelling was undertaken in accordance with the Tender requirements.
The results allow consideration of the relative gains (measured as net economic
benefits) from moving from the current to the specified alternative management
regimes. Although gains in net economic benefits is the logical starting point for
assessment, the analysis produces comparison data on many important variables,
including annual catch by zone, annual pot lifts by zone, breeder biomass index by
zone and biomass of mature, recruits and breeders by zone.
The original brief did not ask us to model the implementation or transition phase for
each of the alternatives. Hence the estimated net economic benefits do not include any
such costs that might be associated with the implementation of these alternatives.
While these costs can be significant, they were ignored when considering the
alternative scenarios.
The comparative results show that:
e All the alternatives produce net benefit outcomes greater than the existing
regime (Scenario 1);
e The net benefit gains were higher under TACC based Scenarios (Scenarios 3
and 4 options); and
e The net benefit gains were greatest under the ITQ regimes (Scenario 4
options).
The ITQ Scenario 4 produces significantly higher net benefits. The significant gains
associated with Scenario 4 reflect the relaxation of the constraints on pot numbers, pot
design and the extended fishing season. They arise from a combination of increased
pot efficiencies, fleet rationalization driven by having more pots per boat and
increased input (cost) efficiencies which arise as fishers focus on minimizing the cost
for a given level of catch.

The Comparative Net Economic Benefits

Based on consultation with the Project Steering Committee, it is suggested that
industry focus their attention on the key issues by comparing three options that
appeared to be the most ‘realistic’ alternatives to the existing base case (Scenario 1).
These are options that minimise the biological risks posed by changes to the
management arrangements for the fishery, and make conservative assumptions about
the potential price premiums due to improved marketing.

The three alternative scenarios were a variation of the base case in the form of a 20
per cent pot reduction (Scenario 1a), a variable TACC alternative based on
conservative quota determination rules and marketing price premium combined with a
constraint over pot numbers and some improvements in pot design (Scenario 3d); and
a variable ITQ which was a pure catch quota regime with no constraint over pot
numbers and much more efficient pot design (Scenario 4d).
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The comparative net economic benefit results for these three alternative compared to
the base case are shown below. These are modelling results and should not be seen as
predictions but rather as a guide to the extent of the possible net economic benefits.
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Whilst the absolute levels of these estimated aggregate net economic benefits are
significant, the key consideration from a policy evaluation perspective is the relative
level of the net economic benefits between the Scenarios.

The net economic benefit estimates may be conservative, as the actual implementation
of alternative management arrangements could induce behavioural changes that may
enhance efficiency in ways that we cannot easily identify and /or model at this stage.
For instance, while operating more that one quota entitlement on a single fishing boat
license might increase efficiency, this possible development has not been modelled.
The ITQ regime (Scenarios 4d) results show relatively greater gains from improved
efficiency. In an industry where costs associated with lobster fishing activities are
largely fixed, this may offer a realistic way for individual fishers to significantly drive
down costs per unit of catch in the long run and improve viability in an industry that is
increasingly commoditized and is facing declining terms of trade (i.e. costs are rising
faster than prices received in this commoditized trade).

The net benefit estimates for these alternative Scenarios were a combination of price
differentials and pure efficiency gains. In the case of the three alternatives above, the
source of the net gains in net economic benefits over the base case were largely
attributable to efficiency gains, even for the variable TACC scenarios 3d and ITQ
Scenario 4d, reflecting the conservative marketing price premium assumptions.

The Sensitivity of Net Economic Benefit Results to
Marketing Price Premium Changes

Prices and marketing premiums over those prevailing under the existing regime used
in modelling alternative options drew on discussions with the processing sector and
reflected the existing state of knowledge about world lobster markets.
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From these discussions, we identified three possible sources of extra price gains. They
consisted of ‘extended season’ marketing price premiums (for Scenarios 2, 3, and 4),
‘inter-year’ stability marketing price premiums (for certain Scenario 3 and 4 options),
and an ‘intra-seasonal’ stability marketing price premiums (under Scenario 4 options).
Scenario 1a is simply a variation of the existing regime with the same marketing price
premium assumptions as the base case, whilst the variable TACC Scenario (3d) and
the variable ITQ Scenario (4d) which generally followed the catch experience of base
case catch, factored in conservative assumptions about extra marketing price
premiums.

In practice, the actual price levels and marketing price premiums will only be known
once the processing sector commences marketing on the basis of whatever
management regime is adopted. There will be a degree of uncertainty about the extent
to which the price assumptions under each of the alternative Scenarios are reasonable
and realizable, particularly as they are dependent on world market developments that
are outside the industry’s control.

Efficiency gains across scenarios are generated from within the industry. In this sense,
the efficiency gains are relatively more “bankable”.

A comparison between two sets of variable ITQ Scenarios (4c and 4d) with the same
management rules and where the only difference was the assumed marketing price
premium, shows that the resulting net economic benefits, whilst impacted, were not
markedly different. This analysis reaffirmed that a major source of the net benefit
gains was in terms of potentially ‘bankable’ improvements in economic efficiency.

Employment and Social Impacts

In the catching sector, boat numbers and pot lifts largely drive employment. There are
reduced boat numbers, compared to the current level, under all Scenarios. However,
the greatest rationalization in the fleet occurs under Scenario 4 options, where
‘representative’ boat numbers are approximately halved. In practice, the actual boat
number outcomes under each of the alternatives Scenarios could be different and will
depend on how individual lobster businesses respond to the any changed management
regime or rules that may be adopted.

Deckhand employment is driven by pot numbers, pot lifts and regulated minimum
crewing levels for boats above a certain size operating deeper waters.

Taking account of both vessel numbers and pot lift changes, the most significant
potential employment impacts occur under Scenarios 4 options (the fixed and variable
ITQ’S).

However, employment in rock lobster harvesting is not significant in any affected
Shires, but is more significant in term of some regional centres. Assessing how the
changes in employment might occur across urban and regional centres is virtually
impossible as it depends on individual decisions made by boat owners and crew that
are not modelled.

The model is a long run equilibrium model and we expect any adjustments to take
several years. This is important because growth in the key Mid-West region is
generating alternative attractive employment opportunities, which are already putting
pressure on the industry to keep crew. Other centres are experiencing population
growth through urbanization which is reducing rock lobster significance to them.
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Fisheries Management Implication Issues

Several resource sustainability risks are outlined in the report. These risks are greater
for the fixed TACC Scenarios 3a and the fixed ITQ Scenario 4a than they are for the
existing regime (Scenario 1 or its variant Scenario 1a) t during low abundance
periods based on the TACC setting rule used in the modelling. However, the more
conservative the level at which the fixed TACC/ITQ is set under Scenarios 3a and 4a
to mitigate this risk the greater the impact on fleet rationalization.

These sustainability risks under the TACC controlled Scenarios tend to be greater in
Zone C, and, although not insignificant in Zone A, this stock has been shown to be
quite resilient in the past although the biological reasons are not entirely clear. The
modelling results suggest the risk profile in Zone B under these TACC Scenarios does
not appear to be material for the TACC setting rules used in the model.

The modelling results also highlight the need for effort reductions (pot numbers
and/or fishing days) under the existing regime and the alternative pot/fishing days
Scenario at or before the end of the ten-year period to ensure stocks remain
sustainable.

The additional fisheries management costs likely under the TACC controlled
Scenarios were advised by the Fisheries Department. These extra costs are
presumably related to activities designed to minimize these risks and are detailed in
the report. The additional management costs were incorporated into the modelling of
the TACC/ITQ controlled Scenarios.
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1 Background

1.1 Introduction

The Western Australian Government requested the Department of Fisheries in
conjunction with the Rock Lobster Industry Advisory Committee to review the
management arrangements in place for the West Coast Rock Lobster Managed
Fishery. In this review, any further efficiency gains from additional changes to the
current regulatory regime, including but not limited to the costs and risks of
management failure, were to be quantified.

The review is being conduct in an Ecologically Sustainable Development (ESD)
framework, so as to enable:

e The Department of Fisheries to continue to pursue excellence in fisheries
management, and _

e The Government to address the ‘public interest’ test' of National Competition
Policy (NCP) when considering the future management of West Coast Rock
Lobster Managed Fishery.

The review is a three-phased process that is being managed by a joint Department-
Industry Steering Committee.

1.2 Scope of this Evaluation

The evaluation of the economic efficiency gains and social impacts under alternative
fisheries management options covered by this report are input into the first of this
three-phased review process. The required tasks were progressed in consultation with
this joint Steering Committee".

The evaluation requested concentrates only on the fisheries management
arrangements applying to the commercial harvest and post harvest of western rock
lobster. The recreational management arrangements in this fishery and the inter-
sectoral allocation issues were specifically excluded from this evaluation. The later
can affect the optimizing outcome from commercial use depending on overall use of
the resource between these sectors that optimizes the economic and social benefits to
society.

1.3 Meeting Statutory Obligations

The Fish Resources Management Act 1994 requires the Department of Fisheries to
manage the West Coast Rock Lobster Fishery so as to deliver the optimum long-term
mix of economic and social benefits to the State in an ecologically sustainable
manner. Hence, the economic and social benefits that flow to the community from
ecologically sustainable use of the western rock lobster resource have to be assessed
in an integrated manner.
In particular, the Department of Fisheries needed to know which management
approach provides:
e the greatest incentives and opportunity for growth in economic return from all
sectors of the rock lobster industry to Western Australia; and
e anet ‘socio-economic benefit’ to the Western Australian community by
encouraging the maintenance and development of regional communities.
Also, with regard to the related need to comply with the National Competition Policy
and the associated competition policy principles agreed between the Commonwealth
and all the States, this evaluation is designed to provide guidance as to the extent to
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which alternative management arrangements for the West Coast Rock Lobster
Managed Fishery satisfy the determined ‘public interest’ test, and contribute to the
achievement of ‘non-economic’ government objectives (e.g. conservation of the
marine environment, support for regional development and rural employment).

This evaluation report is not a formal NCP review of the restrictions under the
alternative management options. However, the results of the analysis contained in this
report will provide useful input for the Project Steering Committee, and policy
makers:

e To evaluate the net ‘socio-economic’ benefits of alternative fisheries
management options, including the trade-offs between economic and social
outcomes among the management scenarios, and

e To address the “public interest’ test of national competition policy when
resolving the future direction of management arrangements in this fishery.

1.4 The Required Task

The required task called for an objective and soundly based analysis of material costs
and benefits associated with three broadly specified management scenarios using an
interactive and integrated model. The management scenario that existed at the time of
the Tender was taken as the benchmark case against which alternate management
scenarios were compared and assessed.

The integrated assessment of the relative advantages and disadvantages of each of the
three specified scenarios were in the context of the above objectives for the review. In
particular, the evaluation focused on material economic and social costs and benefits
in an integrated way, including the following aspects:

e Cost of production, and identification of economic opportunities and
consequent changes in wealth distribution patterns that could be realized under
alternate management systems;

e Consideration of the costs of fisheries management, including the risk of
biological or management failure under each scenario; and

e Potential and likely market developments, or market advantage opportunities,
under alternate management scenarios, and, for consistency purposes,

e All alternatives were to be analysed in terms of the long term, steady state
once all implementation or transition adjustments had taken place.

After presentation of the modelling results for the alternative management options
specified in the original brief, we were subsequently asked to model additional
scenarios. The original and additional scenarios, which included a 20 per cent pot
reduction option under the existing management, are discussed in Chapter 3.

1.5 The Specified Alternative Fisheries Management Scenarios

There are numerous possible combinations of spatial, temporal, biological, input and
output controls that could be applied in designing alternative management regimes for
the West Coast Rock Lobster Fishery. However, for practical purposes of this
evaluation, the Tender brief specified three management scenarios.

The three broadly specified management scenarios that “...needed to be equally
assessed side by side” in this evaluation were as follows:

e The Status Quo of Individually Transferable Effort (Pot) Controls —i.e.
the system based on sustainable commercial utilization of the rock lobster
resource by limiting the number of pots that can be fished in each zone, a
range of biological controls and a limited season. This was based on the
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management rules that existed after the maximum pot entitlement or so-called
150 pot rule” was discontinued but before the pot reductions and other
management rule changes that were announced for the 2005/2006 season.

¢ An Individually Transferable Effort System (ITE)- i.e. a management
system based on individually transferable quotas on time and effort in each
zone, and with the ability to set the Total Allowable Effort and biological
controls based on sustainability needs and socio-economic objectives, but with
more flexibility for individual operators to choose when they fish and how
much gear they use at different times of the year.

e An Individually Transferable Quota System (ITQ)- i.e. a management
system based on individually transferable catch quotas in each zone, and with
the ability to set the Total Allowable Commercial Catch (TACC) and
biological controls based on sustainability needs and socio-economic
objectives, but with the potential to provide the greatest freedom to operators
in terms of when they choose to harvest their share of the catch.

The specifications that were given for the alternative management scenarios are
outlined in Chapter 3.

1.6 The Approach and Process
The following approach was employed to undertake the required task.

1.6.1 Literature Review

An extensive review of the fisheries management and economic literature both here
and overseas to identify any published material elsewhere that was relevant to the
required tasks of this evaluation.

1.6.2 Specifications of the Management Rules

The management rules that were to be incorporated in the model for each of the
management scenarios were clarified with the Project Steering Committee. These are
shown in Chapter 3.

1.6.3 Model Development

The development of a model that was able to identify and quantify the material
differences in the benefits and costs of the three management scenarios for the West
Coast lobster fishery. This built on related research previously undertaken by Prof
Lindner."

The interactive model needed to be capable of integrating information across the
biological, economic and social disciplines. In particular, the cost benefit analysis
must consider biological, economic and social issues based on current understanding
of the western rock lobster and its environment.

The developed model needed to be an optimising model; one that was robust and
simple to use in providing a guide to industry behaviour under alternative
management scenarios.

Also, the model needed to be sufficiently interactive to predict the effects, trends and
rate of change on key variables such as fleet size, fleet distribution, concentration of
ownership, wealth distribution, net value of production, and employment shifts taking
into account the sensitivity of regional community to changes within the rock lobster
industry.
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Whilst third parties provided extensive directly observable data relating to pre-
existing management regimes which was used to develop estimates of coefficient
value contained in the interactive model, the outcomes in relation to these key
variables had to be predicted for the benchmark scenario as well as the alternative
scenarios.

For instance, in the case of the benchmark scenario, the way in which lobster
fishermen will adapt to the recent removal of the maximum entitlement holding (i.e.
the “150 pot rule’) and its impact on further fleet rationalization, and on consequent
reductions in the fishery’s capacity or number of usable pots, can not be observed
directly, and needed to be predicted. Likewise, outcomes of the other two scenarios
also needed to be predicted because at present they are counterfactual scenarios that
have not been implemented in the West Coast Rock Lobster Fishery. The inferential
tasks in developing these scenarios should not be under-estimated when considering
the results of the model contained later in this report.

The outcomes of the ‘bio-economic’ optimisation model needed to be linked to the
social consequences for West Coast regional fishing communities associated with the
lobster fishery. The results from the model needed to be spatially distributed and
linked to the social profiles of these regional communities. The UWA Regional
Development Unit is carrying out the social profiling tasks under a separate research
project.

1.6.4 Data Requirements

A wide range of data needed to be collated and interpreted so as to estimate values of
the large numbers of coefficients in the developed model. For instance, estimates
needed to be made, inter alia, of the biological characteristics of the fishery, and
changes in catching costs, in catch returns, and in resource rent from the fishery due to
reduced boat numbers, more or less intensive pot use, extended fishing season, and
altered seasonal catch variations.

Apart from a harvest ‘cost of production’ survey, there was no provision for original
data collection. All aggregate data requirements were generally sourced from the
Department of Fisheries or through relevant members of the Steering Committee in
the case of lobster market and price information. Also, whilst in South Australia and
New Zealand, Prof. Lindner used the opportunity to talk to relevant fisheries policy
and industry people regarding experiences in managing lobster fisheries in these
jurisdictions.

A “cost of production’ survey of individual lobster fishermen in each of the three
commercial fishing zones was undertaken with the co-operation of the Department of
Fisheries. Individuals’ financial data were sent directly to ERA and matched to their
catch and effort return information that they had authorized the Fisheries Department
to release to ERA. These individual data, which were obtained in accordance with the
requirements of the Privacy Act, were provided to ERA on a strictly confidential basis
and were used solely by ERA for aggregate statistical purposes in this report.

1.6.5 Consultative Processes

Regular meetings were held with the Steering Committee, during the course of this
evaluation. These meetings, which are listed in Appendix 1, generally coincided with
pre-determined project milestones.

Two Focus Groups of lobster fishermen were formed with assistance of the
Department of Fisheries and the Executive Director of the Western Rock Lobster
Council. One related to Zone C, whilst the other jointly covered Zones A and B.
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The Focus Groups were used as a means of obtaining insightful information into
fishing practices and behaviour under the alternative management scenarios, including
typical cost structures and of validating whether key underlying parameters and
assumptions contained in the model were not unreasonable.

ERA also consulted two small groups made up of people, one with particular
knowledge and expertise relating to the biology of the fishery and the other focused
on the economics of the fishery, as a means of ground truthing the data used and the
structural relationships contained in each of these respective components of the
evaluation model.

1.7 The Report

Chapter Two provides a snapshot of the current size and regional distribution of the
commercial lobster fishing and processing activities. Chapter Three gives an outline
of the management rules specified by the Steering Committee that were incorporated
into the modelling of alternative management scenarios. Chapter Four sets out and
explains the basic structure of the biological and economic models. Chapter Five
describes the outputs from the model and the use of the model to compare scenarios.
Chapter Six presents results for the various scenarios for each fishing zone as well as
for the whole fishery. Employment in the fishery and the way it may be impacted by
the adoption of each scenario is considered in Chapter 7. Finally, Chapter 8 works
through a variety of management implications of the results.

In the report abbreviations are used for each of the alternative management options
that we were requested to model. These abbreviations are shown in Table 1-1 below
and used consistently throughout the report.

Table 1-1: Abbreviations Used for Alternative Management Scenarios

Modelled
Regime Type Scenarios Options Option Code Used
Input Current Existing Rules * Scenario 1
Controlled Regime 20% Pot Reduction Scenario la
Modified ITE Pot/Fishing Days Scenario 2
Catch Quotas with Seasonal Quota with Fixed TACC Scenario 3a
Pots Controlled Limited Pot Numbers Variable TACC Scenarios 3b?, 3c?, 3d*
Pure Seasonal Fixed ITQ Scenario 4a,
ITQ Quotas Variable ITQ Scenarios 4b2, 4c3, 4k

Notes:  2004-05 season’s rules. 2 Robust TACC determination rule and price assumptions. 3
Conservative TACC determination rule and robust price assumptions.  Conservative TACC
determination rule and price assumption.

For these scenarios and all related data throughout the report the term “pots” is used to
reflect pots in the water unless otherwise specified. A description of other
abbreviations and terms used in this Report is presented in Appendix 2.
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2 The Western Rock Lobster Fishery

2.1 Background

The commercial West Coast lobster fishery, which extends from Cape Leeuwin in the
South to NW Cape in the north, was the first fishery in Western Australia to be
declared limited entry in March 1963. It was also the first fishery in the world to be
certified ecologically sustainable by the internationally recognised Marine
Stewardship Council.

The fishery is the most valuable single species fishery in Australia, typically
representing around 20 per cent of the gross value of the catch of Australian fisheries,
or, on average, around $200 million to $390 million (at ‘beach’ prices) annually in
recent years. The industry has a strong export orientation with usually around 95 per
cent of the catch exported."

The historical data relative to the harvesting and processing sectors reflected in this
Chapter represents observed adjustments to changes in management rules in the
fishery under the existing regime (Scenario 1) and in trading and economic conditions
that prevailed in the past. However, sufficient time had not elapsed at the time of this
study to observe the full impact of industry adjustments to the withdrawal of the so-
called “150-pot rule’. Nor do they reflect any industry adjustments to the management
rule changes announced for the 2005-2006 season.

The fishery is divided into three access or commercial fishing zones. Lobster are
caught using baited pots with commercial fishing by driving is banned. As pot
numbers are restricted, pots have become valuable assets to commercial fishers.

2.2 The Biology of the Fishery

Based on Fisheries Department research, the Western rock lobster spawn and hatch
their eggs mainly in deep waters, 40m or more in coastal waters, including the
Abrolhos which is a major spawning area. After spending around 9 to 11 months in
the open ocean between 400 to 2500 kilometres offshore, the larvae are carried
towards the coast by currents.

On returning to the continental shelf, they metamorphose to the next stage (called
puerulus), and swim across the continental shelf, aided by wind and waves, to settle
on inshore reefs where they moult within a week or two into juveniles.

Each year in coastal waters between November and January, large numbers of pale-
coloured, recently moulted juveniles four to five years old (known as ‘whites”)
migrate from inshore to deeper reefs offshore. During the ‘whites run’, the lobsters are
highly vulnerable to fishing and large catches are taken by the commercial fleet (and
recreational fishers).

On making the deeper water breeding grounds, the lobsters mature and spawn a year
or two later, when six or seven years old. Adult and non-migrating lobsters (known as
‘reds’) generally form the catch between February and 30 June. The survivors
represent the closing stock of biomass in the fishery.

Recruitment in the fishery is usually viewed in two stages. First, the annual settlement
of the puerulus on the inshore reefs and then each season’s lobster that reaches the
legal catchable size. The relationships between these recruitment levels provide a
generally reliable guide to future sustainable catches from the fishery.
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Puerulus settlement is affected by the strength of the El Nino affected Leeuwin
Current and westerly wind conditions. The stronger the Leeuwin Current and winter
westerly storms, the better the settlement and vice versa.

2.3 Commercial Harvest Sector

2.3.1 Catch Volumes and Values

The commercial harvest of lobster from the West Coast fishery is characterized by
‘season-to-season’ fluctuations in both catch volumes and value under past
management arrangements. Over the past 14 years, catch volumes ranged from 9000
tonnes to 14,500 tonnes, whilst the estimated annual values of the landed catch ranged
between $190 million to $392 million. These data, which are given in Appendix 3, are
shown in Figure 2-1 below.
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Figure 2-1: Catch Volume and Catch Value-1990-91 to 2003-04
Lobster Seasons

In general, around 55 per cent of the total catch is taken from the southern zone (i.e.
Zone C) of the fishery, whilst about 30 per cent is caught in northern Zone B and the
remaining 15 per cent is taken at Abrolhos Group of Islands off the mid-northwest
coast.

Lobster catches are landed at thirty-four mainland locations along the West Coast, and
are generally the most valuable species in terms of the total value of all landed fish
catches for fishing communities located between Mandurah and Kalbarri. These data
are shown in Table 2-1 below.
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Table 2-1: Western Rock Lobster Fishing Fleet, Crew Numbers, and Catch by Coastal Locations-2003-2004 Seasont

Locations Boats? Landed Catch Landed Value
(No.) Lobster Crew? Quantity Prop’n of the Prop’n of Prop’n of
Estimates total WRL the all species - the total value of all
® Catch? (%) catch landed at $Million species catch landed
(No.) the location at the location (%)
(%)

Kalbarri 9 27 522 3.8 63.8 9.914 86.1
Port Gregory 10 30 121 0.9 89.6 2.293 97.6
Horrocks Beach 4 8 24 87 0.6 95.6 1.651 99.9
Geradton 5 132 396 2608 19.2 47.8 49.581 875
Dongara 6 58 174 892 6.6 91.2 16.947 97.6
Leeman 7 37 111 498 3.7 93.1 9.467 98.2
Knobby Head 4 2 6 36 0.3 97.3 0.677 99.6
Cliff Head 2 6 114 0.8 97.4 2.162 99.5
Freshwater Point 17 51 362 2.7 97.3 6.872 99.5
Desperate Bay 3 15 103 0.8 99.0 1.959 99.6
Green Head 9 27 225 16 93.0 4.274 98.6
Jurien Bay 17 51 591 4.4 89.0 11.238 97.7
Cervantes 18 54 656 4.8 97.0 12.460 99.2
Little Bay 4 37 0.3 94.5 0.702 99.0
Lancelin 8 43 129 1239 9.1 96.2 23.531 99.1
Ledge Point 24 72 603 4.4 96.8 11.463 99.3
Sandy Point 4 27 0.2 100.0 0.510 100.0
Seabird 5 15 293 2.2 99.9 5.560 99.9
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Locations Boats? Landed Catch Landed Value
(No.) Lobster Crew? Quantity Prop’n of the Prop’n of Prop’n of

Estimates total WRL the all species - the total value of all

® Catch3 (%) catch landed at $Million species catch landed

(No.) the location at the location (%)

(%)
Fremantle 9 141 423 2938 21.7 56.8 55.820 89.5
Mandurah 24 72 924 6.8 74.5 17.547 93.9
Bunbury 2 6 167 1.2 213 3.176 65.0
Busselton 10 1 3 312 2.3 30.3 5.934 83.0
Hamlin Bay 214 16 75.4 4.071 94.6
Augusta 116 0.9 30.2 2.204 37.7
Total 561 1683 13,685 260..013
Source: Department of Fisheries, Australian Bureau of Statistics

Notes:

1 The 2003-2004 season is regarded as an above average catch season.

2.Boat numbers represent the homeports of vessels with an attached west coast rock lobster managed fishery license. Boats may land lobster catches in fishing locations other than their homeports.
Crew number estimates based on the average of crew (skipper plus 2 deckies)/ boats. The home residence of individual crew members can be different to that of the boats home port. For example,

crew on a lobster boat home ported at Dongara may come from Geraldton.

3 The same percentage also applies for the landed value of lobster catch given the same average ‘beach’ price applies across the fishery.

4 The other reported catch landed at these locations relates entirely to lobster fishing activity.

5 Includes lobster catches landed at the Abrolhos and Pelsart Islands, Drummond Cove, and Coronation Beach.

6 Includes lobster catch landed at 7Mile Beach.

7 Includes lobster catch landed at Beagle Island.

8 Includes lobster catch landed at Wedge Island.

9 Includes lobster catches landed at Two Rocks, Yanhcep, Mindarie Keys, Hillarys, Perth and Safety Bay.

10 Includes lobster catches landed at Quindalup and Dunsbhorough.
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There have been significant ‘year-to-year’ fluctuations in landed catch volumes and
values in these coastal locations (See Appendix 4). This has meant significant annual
income fluctuations that these regional locations have autonomously adjusted to.

2.3.2 Boats, Crew, Pot Numbers and Pot Lifts

There has been a shift to a smaller, more concentrated, lobster fishing fleet comprised
of a greater proportion of larger vessels with, on average, a greater number of attached
pot entitlement under the existing management arrangements.

Licensed boat numbers in the fishery, which are given in Appendix 5, have declined
from 858 when the limited entry fishery was created in 1963 to 572 in the recent
2003-2004 season, or, almost one third. Figure 2-2 shows the trend in the lobster fleet
since the adoption of the limited entry fishery management arrangements in 1963.
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Figure 2-2: Lobster Boats with Attached Lobster Entitlements:
1963/64 to 2003/04

Of the 572 boats in the 2003-04 season, 554 were able to fish having an attached west
coast rock lobster managed fishery license that met the minimum pot holding
requirement.

These data also indicate that the key variable of catch and boats are not related. This is
illustrated by Figure 2-3.
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Figure 2-3 : Boat Numbers and Catch-1990/91 to 2003/04 Seasons

The distribution of the lobster fleet by homeport is shown in Table 2-1. Almost one
half of the lobster fishing fleet is home ported in the regional environs of Fremantle
and Geraldton. This increases to 82% of the fleet when boats home ported in Dongara,
Leeman, Lancelin, Ledge Point and Mandurah are included. Despite this heavy
concentration in the homeport of the lobster fleet, the fleet has become more mobile in
recent years with catches being landed in ports other than the homeport of the boat.
Currently, all lobster fishers have the right to access the West Coast “Wetline’ fishery
but not all fishers exercise this right.

The number of boats by crewing levels by month over recent years is shown in
Appendix 6. Around 80% of the boats operate with three crew (a skipper and two
deckhands), although this can vary within and between seasons as shown by Figure
2-4 below. The number of three-crewed boats has been trending upward, whilst the
two-crewed lobster boats have done the opposite. This appears to be indicative of a
shift towards larger boats in the fleet. In this context, there is a legal requirement for
lobster fishing boats which are 15 metres and longer operating in distant water, to
carry a minimum of three crew members.
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Figure 2-4: Boat Numbers by Crewing Levels by Month-1996/97 to
2003/04

Contrary to an often generally held impression, the contraction in fleet size and the
movement towards larger vessels in the fleet may not have acted as negatively on
aggregate employment opportunities in the commercial lobster fishing industry.
Whilst a reduction in the number of vessels may have reduced the demand for lobster
boat skippers, the higher crewing level on larger vessels may have offered continued
employment opportunities for deckhands in the commercial lobster fishing industry,
although these opportunities may have been locationally different to those that existed
in the past.

The number of pots that may be operated in the fishery was reduced by 18 per cent
from the 1993-94 season for resource sustainability reasons. The number is currently
around 56,813 pots. These kinds of adjustment to the commercial fishing effort can be
expected from time to time in effort controlled fisheries if ‘technological creep’ in
fishing practices threatens resource sustainability.

The distribution of Western Rock Lobster Managed Fishery Licenses by endorsed pot
unit entitlements is shown in Appendix 7 and in Figure 2-5 below. These data suggest
that the pot unit entitlement category with the most number of licenses tend to be
slightly higher in Zone C than Zones A and B, although in Zone A there are a
proportionately greater number in the largest pot unit entitlement category.
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Figure 2-5: Distribution of Western Rock Lobster Managed Fishery
Licenses by Pot Unit Entitlements: 2003-04 Season

In broad terms, the number of pot lifts by season by zone since the 18% pot reduction
effective from 1993/94 season, which is shown in Appendix 8 has not shown the same
degree of variability as catch levels as highlighted by Figure 2-6 below. For instance,
catch volume in 2001-02, which is considered to be a below average catch season, and
2003/04 being indicative of an above average catch season, the industry’s catch
volume changes by 51.3% but the pot lifts varied by only 1.5%. In the case of Zones
A and B combined, the catch volume varied by 21.4% whilst the pot lifts changed by
2.5%. In Zone C the differences in variability were more pronounced with catch
volumes up 78.5% between the two seasons, whilst pot lifts changed by just 0.7%. As
pot lifts is a crew dependent variable, this smaller variability in pot lifts trends to
supports the earlier observation that employment opportunities for deckhands may not
have been as negatively impacted by the fleet contraction as first impression might
have led us to believe.
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Figure 2-6: Pot Lifts and Catch by Zones-1993/94 to 2003/04

2.3.3 Business Structures of Lobster Fishing Operations

The distribution of business structures shown on Western Rock Lobster Managed
Fishery licenses and on fishing boat licenses with an attached WRLMF license were
broadly similar, although, the entity holding the fishing boat license and the entity
shown on the attached WRLMF license were not always the same.

These data are shown in Table 2-2 below.

Table 2-2: Business Structures of Lobster Fishing Operations

Business Structures Percentages (%)
Sole Trader 15
Partnershipst 30
Companiest 46
Trustst 7
Other? 2

Notes:

L Predominately family partnerships, companies, and trusts.
2 Included deceased estates

Source Data: Fisheries Department
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2.3.4 Costs and Cost Structures

Twenty-one lobster fishing businesses responded to our cost of production survey. For
those which operated more than one lobster boat, individual boat data were provided.
This gave us in total data for 23 lobster boat operation covering Zone A (5), Zone B
(12) and Zone C (6).

The number of responses from lobster fishermen, whilst not as extensive as was
sought, provided insightful information on cost items and cost structures for a cross
section of fishing operations by size (measured in terms of the number of pots and
boat size) for each of the lobster fishing zones. These data also included information
on cost-volume relationships for individual enterprises, that is, the extent to which
harvest cost change in response to changes in expected catch volumes.

These data were supplemented by information obtained in discussions with two Focus
Groups of lobster fishermen (one comprising Zone C fishermen and the other
consisting of both Zone A and B fishermen) and individual respondents to the cost of
production survey. This provided a broad insight into the typical fishing practices in
each of the lobster fishing zones and into the key fixed and variable costs associated
with boats, pots, catch and the running of the lobster fishing business.

There was considerable heterogeneity among individual lobster fishing respondents
within and between zones in terms of pot fishing methods used and production costs.
As the respondents were mostly family run businesses, these differences were due in
part to difference family objectives, values and attitudes. However, there was one
aspect that was common to all respondents. The costs of operating the lobster fishing
business under the existing fishery management rules remained relatively unchanged
irrespective of the predicted catch volumes (a below or above average season). The
boat fuel, bait costs, crewing levels, pot numbers tended to be broadly similar across
seasons. This suggests the cost of operating a lobster fishing operation were driven
more by the biology of the fishery than the economics.

Indeed, the extra cost of the respondent fishermen in harvesting an increased catch
volume or the marginal costs of lobster harvesting tended to be low and appeared to
change little across the catch volume ranges used. (The volume range reflected the
catching experiences of the past decade.) This was consistent with the general
impressions obtained during the discussions with the Focus Groups of lobster
fishermen.

The marginal cost differed among respondents, between enterprises of different size
and between zones (although the extent of the differences between some size
categories in Zone A was more a reflection of the limited number of observations) .
Despite these limitations, these data provided an insight in to how marginal costs
changed with catch volumes across zones and boat sizes under the existing
management arrangements.

These marginal cost data are summarized in Table 2-3 below , which is consistent
with what we would expect based on economic theory, gave us the basis for
developing evidenced based assumptions about costs and cost structures under the
alternative Scenarios. These assumptions were further tested in discussion with the
Zone Focus Groups of lobster fishermen.

The marginal costs were driven principally by crew costs. This primarily reflected the
basis on which crew were paid, including workers compensation premiums and the
contribution to employee superannuation and, in some instances, changes in crewing
levels between different catch volumes.
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For the respondents, crew costs reflected, in most instances, a catch revenue-operating
cost sharing arrangement, that is, a percentage of the catch revenue less a percentage
of the fuel and bait costs, although the actual percentages and conditions varied
among the respondents. There were also other costs beside those associated with crew
that can vary with catch volume and are included in these marginal cost estimates.
These included cost items such as fuel, bait and the amount paid relative to the
Development and Better Interest Fee (DBI). This fee, which is included in pot fee
paid by lobster fishermen to the Fisheries Department, is based on a percentage of the
gross value of the industry’s lobster catch. In consequence, as the industry’s gross
revenue rise or fall with changes in catch volume so to does the amount of the DBI fee
paid per pot.

Table 2-3: Marginal Costs by Operational Size and Lobster Fishing

Zone ($/kg)
Zone A Zone B Zone C
Firm Below to | Average | Above Below to | Average | Above Below | Average | Above
Size Average to Average | Average to Average to to Average
Season Above to Peak Season Above | toPeak | Average | Above | to Peak
Average | Season Average | Season | Season | Average | Season
Season Season Season
Smallt 5.95 5.97 5.97 6.34 6.40 6.42 6.82 6.90 7.00
Medium 6.77 6.77 6.77 5.33 6.15 6.48 4.49 4.57 4.74
2
Large? 6.76 6.79 6.80 6.35 6.45 7.20 4.67 4.94 5.48
Notes:

'Firms with 60-80 pots operating a lobster boat <12 metres

2Firms with 100-120 pots operating a lobster boat >12 metres and <15metres
3Firms with >130 pots operating a lobster boat >15 metres.

Source: Survey Respondents

2.3.5 Lobster ‘Beach’ Prices

Historical ‘beach’ price data shows, in general, that, whilst price can vary within and
between seasons, a similar or single ‘beach’ price per kilogram was paid to fishermen
irrespective of lobster grade, colour or zone from which the lobster originated. Under
past and existing management rules in the fishery, there is a strong ‘rush to fish’
incentive among fishers to optimise catch shares. This fishing behaviour optimises the
catch volumes that are effectively passed to processors to sell at the best returns that
can be obtained from the market rather than fishing to optimise the aggregate industry
revenue from a catch.

2.3.6 Trends in Annual Beach Prices

Annual average ‘beach’ prices for western rock lobster in both current and constant
(2003-04) money values over the past 14 years are shown in Appendix 9 and are
reproduced in graphical form in Figure 2-7 below. These data show that, whilst
current prices have trended upwards over this period, the rate of increase has not kept
pace with domestic inflation as reflected by the downward trend in the real prices.
(That is, the current prices adjusted for movements in the Perth Consumer Price
Index).
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Figure 2-7: Annual Average ‘Beach’ Prices-1990-91 to 2003-04

These data in Appendix 9 also show that the ‘year-to-year’ fluctuations in current
prices are not due solely to ‘year-to-year’ changes in the catch volumes, but are, in
large part, attributable to exchange rate variations. For instance, almost $10/kg or
around two-thirds of the $14.75/kg fall in the annual average ‘beach’ price between
the 2000-01 below average catch season ($33.75/kg) and the above average 2003-04
season ($19/kg) can be attributed to exchange rate changes. The remaining one-third
of this price decline can be attributable to the 51% increase in catch volume between
these years.

The current prices over the 14-year period standardized to reflect 2003-04 exchange
rates are shown in Figure 2-8 along with the current prices. This shows that, if the
Australian dollar had not weakened over the mid-90’s to 2002-03 season, the ‘beach’
price would have trended downwards rather than upwards exacerbating the industry’s
declining terms of trade.
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Figure 2-8: Current and Exchange Rate Standardized Annual
Average ‘Beach’ Prices-1990-91 to 2003-04

The data suggests that, apart from volume and exchange rate movements and the loss
of consumer confidence in Asia and the United States following the SARS outbreak
and September 11, there appears to have been other factors at work that have
contributed to these past ‘beach’ price fluctuations. This could include factors such as
changes in the grade mix of the commercial catch, the product mix exported, the costs
of lobster processing and exporting, overseas buyers responding to known changes in
expected catch volumes, and perhaps even underlying changes in consumer tastes and
preferences in certain key markets.

2.3.7 Seasonality in Beach Prices

Within season “‘beach’ prices data for each of the past 11 years were analyzed to
remove any cyclical component and to isolate any systematic pattern within seasons.
The within season beach prices pattern, which is shown in Figure 2-9 below, indicates
that, as a general rule, the end of season prices have been typically higher than those
earlier in the season.
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Figure 2-9: Pattern of Within Season Beach Prices: 1994-95 to 2004-05

The pattern of within season beach prices averaged over this 11-year period is shown
in Figure 2-10 below. If 2002-03 were excluded as being an exceptional year, the
within season pattern of beach prices is not materially different as shown Figure 2-10
below.
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Figure 2-10: Pattern of Within Season Beach Prices: Averages
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2.3.8 Capturing Beach Prices in the Evaluation Model

There were no data available to suggest that the ‘beach’ prices for lobster should not
be treated as exogenous for modelling purposes. That is, the modelling assumes that
lobster product prices are determined externally rather than by any action taken from
within the WA industry. This is the basis on which lobster prices were incorporated
into the model.

Whilst historical data provide an insight into past developments under the existing
ITE regime, the evaluation of alternative management arrangements required
information on how price levels and relativities might change under the varying
supply conditions that would be associated with these alternate management
scenarios.

For the purposes of our evaluation modelling, ERA estimated possible below and
above average catch and price scenarios by grade and by month following discussion
with the Project Steering Committee, processors and Fisheries Department. The
extended season catch estimates for the modified and more flexible ITE management
arrangement (Scenario 2) were made on the assumption that appropriate input controls
would be in place to ensure catch in the extended period were within sustainable
levels. Given a strong rush to fish incentive exists under the existing (Scenario 1) and
modified (Scenario 2) ITE regimes, the *beach’ prices during the extended season
would need to be sufficiently attractive to entice lobster fishermen to take the risk of
delaying fishing from the earlier to the later months of the season.".

These estimates, which are set out in Appendix 8, were sent to these parties for
comment. Our estimates, whilst not endorsed by them, were considered to be not
unreasonable for use in our evaluation.

Discussions with processors gave us an insight into the marketing price premiums that
were likely above those in the existing management system if catch occurred over an
extended season with a leveling of intra-seasonal catch and if inter-seasonal
variability in catch was reduced. The price differentials used in the modelling are
discussed in detail in Chapter 5.

2.4 Lobster Processing

As part of the existing fisheries management arrangements, there is a requirement for
lobster processing establishments to be licensed by the Fisheries Department. There
are currently 37 issued licenses for processing western rock lobster. This consists of a
19 unrestricted (Export and Australian domestic markets) licenses and 18 restricted
(Australian domestic markets only) licenses.

Unrestricted lobster processing licenses are currently limited to the existing number
on issue. Eight firms operate 16 of the 19 unrestricted licenses. Two are presently
attached to non-operational establishments.

The number of restricted licenses for processing lobster for domestic market is not
restricted.

Lobster processing facilities are mostly located in Fremantle/Perth and Geraldton with
most of the operational establishments in these locations. These data are shown in
Figure 2-4 below.

Table 2-4: Western Rock Lobster Processing Establishments: 2003-

2004 Season
Location Unrestricted | Restricted Total
Geraldton 6 3 9
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Dongara 1 1 2
Jurien 1 1
Lancelin 2 2
Fremantle/Perth 7 11 18
Bunbury 1 1
Albany 1 1
Total 16 18 34

Source: Fisheries Department

Since Table 2-4 was prepared there has been subsequent rationalisation of processing facilities
among processors. This appears to be designed to achieve improved capital utilization in order
to drive down average costs and to improve efficiency in an increasingly competitive
environment.

As lobster exports account, on average, for around 95 per cent of the lobster catch,

this means that, in the case of 2003-04 season for example, around 12,886 tonnes with

an estimated *‘beach price’ value of about $245 million were accounted for by the

eight (now 6) firms that operated the 16 active unrestricted (export) licenses. On this

basis, this left around 678 tonnes worth around $13 million (at beach prices) that was

handled by the lobster processors that were licensed to sell domestically.

Management Options for the West Coast Rock Lobster Fishery 21



Economic Research Associates

3 Alternative Fisheries Management Scenarios

3.1 Background

Fishing controls are aimed at restricting catch to sustainable levels to maintain enough
breeding stock to support the fishery and to ensure fish is available for the future. In
designing these controls, Government also aim to optimize the economic and social
benefits to society from the use of the community-owned marine resource.

The current management regime is allowing economic and social benefits to flow to
the community, while maintaining the ecological processes upon which the western
rock lobster fishery depends, as required by the Fish Resources Management Act
1994. However, at this stage, it is unclear whether the current management regime is
delivering the optimum mix of economic and social benefits within an ecologically
sustainable framework.

3.2 Alternative Management Approaches

Alternative management approaches needed to be considered so as to identify which
is most likely to achieve the optimal mix of economic and social benefits within an
ecologically sustainable framework. The alternative management strategies that were
contained in the Tender fell into two broad groupings; one related to more flexible
ITE regimes, whilst the other involved annual catch controls.

The broad differences between these alternative approaches compared to the existing
regime are summarized in Table 3-1. The existing management regime is the
benchmark against which alternate management S were compared and assessed.
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Table 3-1: Key Differences between the Alternative Management Scenarios and the Existing Management Scenarios

(Scenario 1) in the Western Rock Lobster Fishery

Alternative Management Scenarios

Controls
Scenario 2: Modified ITE with Pot Fishing Day Scenario 3- Modified ITE with Seasonal Catch Limits Scenario 4-1TQ
Entitlements
Spatial Three Zones Three Zones Three Zones
Temporal Fishing season extended- 31 August Fishing season extended- 31 August Fishing season extended-31 August
Effort:
-Nature Pot fishing day Catch Quota/pot
-Maximum Gear Usage No Change No Change None
-Pot Design No Change Improved pot design? Improved pot design?
-Restricted to one pot
setting & lift /day
No Change No Change None
More than one WCRLMFL per FBL allowed but only | More than one WCRLMFL per FBL allowed but only More than one WCRLMFL per FBL allowed
but only one entitlement can be fished on any

Access
one entitlement can be fished on any day one entitlement can be fished on any day
day
Biological No Change No Change No Change
None Fixed & Variable Seasonal TACC Fixed & Variable Individual Seasonal Catch
Quota

Annual Catch

ITQ entitlements transferable within zones but

Transferability

Pot fishing days entitlements transferable within

Pot/quota entitlements transferable within zones but
not between zones

not between zones

zones but not between zones
Cost Recovery No Change No Change No Change
Processing?® No Change No Change No Change

Notes:
L Allows for pots with a 50% increase in volume and three necks. 2 Allows for pot designs that increase catching efficiency by 40%
3Export licensing constraints are subject to compliance with Competition Policy principles
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3.3 The Alternative Management Options

The specifications provided by the Project Steering Committee for management
scenarios under each of these broad alternative approaches that were contained in the
original brief are shown in Appendix 11.

The existing ITE management system reflected the management rules prevailing at
the time of the 2004-05 season. The effort reduction management rule changes to
apply for the 2005-06 season were not specified and not incorporated as part of the
base case for modelling purposes.

Following presentation of the modelling results for these initially specified
management scenarios, we were asked to model additional options. In effect, these
extra options were variations of previously specified options to account for a wider
range of circumstances. The additional options included: a variation to the existing
management regimes in the form of a 20 per cent reduction in pot numbers, variations
to the quota controlled scenarios by building in conservative rules for the
determination of variable quotas, more modest price differential assumptions, and
alternative quota specification rules in Zones A and B.

The key differences in the features of the alternative management options modelled
are outlined in Table 3-2. The” whites’ and ‘reds’ quotas referred to in this Table
relate to within season quotas, that is, the November to Mid-March and Mid-March to
31 August respectively. This approach was agreed with the Project Steering
Committee as a way of allowing for the ability of vessels with Zone A endorsements
to fish both zones.
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Table 3.2: Key Differences in the Features of the Alternative Management Options Modelled

Features Input Controlled Regimes Quotas with Pots Controlled Quota Controlled
Existing Regime Modified Fixed
ITE Fixed Variable TACC TACC Variable TACC
Exiting | 20% Pot | Rules TACC
Rules Reduction
Zones | Scenario Code 1 la 2 3a 3b 3c 3d 4a 4b 4c 4d
End of Season Jun-30 Jun-30 Aug-31 Aug-31 Aug-31 | Aug-31 | Aug-31 Aug-31 | Aug-31 | Aug-31 | Aug-31
Price
Differentials $ - $ - $2.00/kg $5.00/kg | $3.50/kg | $2.00/kg | $1.00/kg | $5.50/kg | $4.00/k | $2.50/kg | $1.25/kg
g
Extra Costs ! $ - $5,000 $7,200 $7,200 $7,200 | $7,200 | $7,200 | $2,200 $2,200 | $2,200 $2,200
Pot #'s Limited | Limited Limited Limited Limited | Limited | Limited | Flexible | Flexibl | Flexible | Flexible
e
All Pots/Boat 100% 100% 100% 100% 100% 100% 100% 120% 120% 120% 120%
Zones | [ imited
Pots/Days No No Yes No No No No No No No No
Rush to Fish Yes Yes Yes No No No No No No No No
Effort Creep 1% 2% 1% 0% 0% 0% 0% 0% 0% 0% 0%
Catchability 100% 110% 100% 115% 115% 115% 115% 140% 140% 140% 140%
Opening Boat
#'s Preset Preset Preset Preset Preset Preset Preset Flexible | Flexibl | Flexible | Flexible
e
Boat #’s
Decline pa 1% 1.5% 1% 1% 1% 1% 1% 1% 1% 1% 1%
TACC
Variation NR NR NR 0% 50% 2 90% 3 90% 3 0% 50% 2 90% 3 90% 3
Zone Whites Quota No No No No Yes Yes Yes No Yes Yes Yes
A Reds Quota No No No Yes Yes Yes Yes Yes Yes Yes Yes
Whites Quota No No No No Yes Yes Yes No Yes Yes Yes
Zone B | Reds Quota No No No No No No No No No No No
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Zone Whites Quota No No No No No No No No No No No
C Reds Quota No No No No No No No No No No No

Notes: 1 Extended season increases enterprise cost by $7,200; ITQ’s reduces enterprise cost by $5,000; and pot reduction increases enterprise cost by $5,000.
2 Variable TACC= (50% of “predicted’ current year catch for Scenario 1+ 50% of the ten year average catch for Scenario 1)
3 Variable TACC= (90% of “predicted’ current year catch for Scenario 1+ 90% of the ten year average catch for Scenario 1)
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4 Modelling the Alternative Management Regimes

4.1 Overview of Model

The bio-economic model consists of:
e abiological model with up to 3 “age” cohorts of lobster to simulate the
population dynamics of the West Coast Rock Lobster Fishery; embedded

within:-

¢ a highly non-linear mathematical programming model used to optimise
industry annual net economic benefits; embedded within:-

e arecursive algorithm that links the biological population of one year to the
next, and uses a sequence of puerulus indices (PI) from the fishery to simulate
recruitment variation over ten year period

It simultaneously optimizes across the biological and economic sub models to
maximizing the net economic return to the fishery by searching for the optimal
combination of a number of decision” variables, which depending on the scenario,
may include various combinations of some of the following:

Representative boat numbers.

Total pot numbers.

Days fished by Month

Number of boat trips by Month

Pot Lifts by Month.

Aggregate catch

Available breeders, recruits and survivors by month.

Closing biomass for recruits, breeders and survivors for each
of the ten years in the model.

4.1.1 Use of Model to Optimise Under Various Scenarios

The model can optimize under a variety of scenarios by changing appropriate
variables, and/or model structure, including:

Months when fishing is allowed,

Data inputs such as the price received for rock lobster,
catchability coefficients, etc.,

Placing constraints on values of solution variables. For
example for an ITQ, annual catch is limited to being less than
or equal to the nominated TACC. Similarly, the number of
pots may be constrained to be a certain level.

Management Options for the West Coast Rock Lobster Fishery 28



Economic Research Associates

4.2 Model Structure

The biological models for Zones A, B, and C are separate and completely self
contained. There is one optimization model for Zone C, and another for Zones A and
B combined, because some vessels fish in both the A & B zones at different times of
the year. Hence, optimization must simultaneously deal with Zones A and B. This
simultaneous modelling of Zone A and B should not be taken as advocating the
removal of the existing boundaries in the northern fishery.

The model runs recursively for a ten year period. From the biological perspective, this
means that the model starts with given opening stocks, and then simulates recruits,
survivors, and breeders on an annual basis. Closing stocks of each are transferred to
the next year, and the model then optimizes annual net economic benefits for each
year of the ten-year evaluation period. The final closing stocks of recruits, breeders
and survivors at the end of ten years relative to opening stocks at the start of the ten
year period provide an indication of sustainability of alternative management
scenarios.

Reflecting standard economic methodology, the model gives estimates of long run
equilibrium. For example, for a given scenario, the boat numbers and the closing
biomass are steady state equilibrium values after an adjustment or transition period is
complete.

The basic economic structure is the same across zones, but the level of specific
variables varies for each zone.

4.2.1 Biological Model Structure
A schematic of the structure of the biological model is shown in Figure 4-1.

Catching
Effort

&

<\

+

+
—
/
Mature Natural Mature ' Natural
Mortality Mortality

YEAR ONE YEAR TWO

Figure 4-1: Basic Structure of Biological Model

The model is similar to the Hall and Chubb model (2001)"' in terms of the way it
approaches modelling key elements, such as variable recruitment from a series of
Puerulus settlement indices, as well as death rates. Of necessity, it is considerably
simpler than the Hall and Chubb model. The objective in developing the model
structure was to capture the key aspects of the biology but keep the model simple
enough to allow tractable integration with the economic aspect of the modelling.
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The three different biological stocks in the Abrolhos, the Northern (except for
Abrolhos) and the Southern: zones were simulated independently. While there is only
1 size class of lobster in the Abrolhos, there are 3 size classes, or “age” cohorts, of
lobster in the biological stocks of each of Zones B & C. Catch simulation is for all
legal size animals. The breeding stock in Zone A is all legal size lobsters.
As shown in Figure 4-1 the models for Zones B and C have three classes. These are:
e “recruits” consisting of lobster that have been legal size for less than one year;
e survivors consisting of lobster that have been legal size for more than one
year, but less than two years; and
e mature/breeders consisting of lobster that have been legal size for more than
two years.
Breeding stocks in Zones B and C are mature class lobsters.
The model has been “truthed” with reference to the analysis of several fishery
databases (potlifts, catch, size distribution of catch, boat numbers, crew numbers,
CPUE, etc.). In particular, the model structure and parameters have been “truthed”
against:
e Monthly record of catch and fishing effort for all boats for the past 10 years,
e Voluntary “log book” data with more detailed information for about 40% of
fishers for the past three years,
e Commercial catch monitoring data for the past three years, and
e Lobster processor data for the past three years
The model coefficients in the biological models were chosen to minimise times series
deviations between actual and simulated levels of catch generated from actual levels
of effort. The model was run for ten years to capture the full degree of variation in the
fishery based on the know PI data. Opening stocks were current stock levels. Closing
stocks were set to be equal to or higher than opening stocks.
In order to test the robustness of the validation of the biological models, they were
evaluated using historical data over the period 1993/94 to 2003/04 for the zones. The
calibration results for Zones A and B combined and C are shown in the Figures 4-2
and 4-3 (respectively) below. The model tracks actual catch well, with the R square
between actual and fitted catch being very high (see Table 4-1).
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Figure 4-2: Catch Validation of Biological Model for Zones A and B
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Figure 4-3: Catch Validation of Model for Zone C

The regression results for the biological model validation are shown in Table 4-1
below.

Table 4-1: Regression Statistics for Biological Model Validation

| Regression Statistics | Zone AB | Zone C
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Multiple R .968 937
R Square .936 877
Adjusted R Square 929 .869
Observations 132 132

The biological model, which has up to 3 “age” cohorts of lobster to simulate the
population dynamics of the West Coast Rock Lobster Fishery, is embedded within-
¢ a highly non-linear bio-economic mathematical programming model used to
optimise industry annual net economic benefits; embedded within:-

e arecursive algorithm that links the biological population of one year to the
next, and uses a sequence of PI from the fishery to simulate recruitment
variation over a ten year period

The two bio-economic models cover 3 separate geographical regions, namely;

e Abrolhos zone fished by Zone A license holders, mid March to June 30

¢ Northern zone fished by Zone A license holders, mid November to mid
March; and by zone B license holders, mid November to June 30

e Southern zone fished by Zone C license holders, mid November to June 30

Effort levels generated by these models were compared to actual effort levels as
measured in data sets over the ten year period for which we had data. The results are
shown in Figure 4-4 and 4-5 below, each of which shows the following six bars for
each month.

e Model minimum, average, and maximum pot lifts over the ten year period, and

e Actual minimum, average, and maximum pot lifts over the ten year period,

The figures show how well matched are the actual and model data on effort.

AModel Min BModel Avg EModel Max O Actual Min @ Actual Avg @ Actual Max‘

900,000

800,000 —

700,000

600,000

500,000

400,000

Pot lifts/month

300,000 —

200,000 -

100,000 +

]
Z 2
e

0 -4

March E

February

Decembe

Zone B

Figure 4-4: Minimum, Average, and Maximum Effort for 10 years:
Model vs. Actual in Zones A&B
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look at catch/pot lift CPUE data. The actual and model CPUE by month for zones A,
B and C are shown in Figure 4-6. Again the results indicate a very high degree of

Another way to look at the correspondence between actual and model results is to
correspondence between actual and model data on CPUE.
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Taking the validation results in Figure 4-2 through to Figure 4-6 as a set, we can see
that the model captures the actual fishery circumstances closely and is a solid base on
which to build the scenario analysis.

4.2.2 Economic Model Structure
4.2.2.1 Model Uses a Representative Boat

The structure of the economic component of the model is based on the concept of a
representative boat being the unit of production like, for instance, a farm or a factory.
It is common practice in complex economic modelling to use a representative
production unit. In this case, the representative boat captures, on average, what boat
behaviour is likely to be for a representative boat operating in the fishery".

The representative boat in each zone reflects material differences between each of the
fishing zones in the fishery. In all three cases, the representative boat is crewed by a
skipper and two deckhands.

4.2.2.2 Costs and Cost Structures

For modelling purposes, the key cost drivers needed to be identified (e.g. boats, pots,
pot lifts, catch, etc) and, relative to each cost driver, those elements of costs that were
fixed (that is, an item where the cost remains the same over the season regardless of
activity level) and those that were variable (that is, an item where cost changes with
the level of activity). These cost structure data are outlined in Table 4-2 below.

Table 4-2: Cost Structure of a Typical Lobster Fishing Business

Cost Items

Cost Drivers Fixed Variable

«Capital value of boat (incl. associated equipment) &

mooringst
oorings *Fuel
*Boat Survey, ¢ .
Boat y *Repairs &
Boat Registration and fishing boat license fees Maintenance of
. boats & moorings
*Mooring Fees
eAnnual Overall * Incidentals
« Capital cost of potst 2 *Replacement of
Pots * Access Fees lost Pots & Gear
*Repairs &
*Annual Overall Maintenance
Pot Lifts * Bait and * Fuel 3
Catch «Crew?

*On-Shore Assetst:
-Office & Office Equipment and -Vehicles
-Sheds, Dinghy, Trailers

-Island Campsites

! This technique is used in economics where behaviour is standardized in the aggregate rather than one
that reflects each individual boat, factory, farm or consumer. In economics, the typical behaviour is a
reflection of what is likely in a broad ‘on average’ sense rather than a reflection of how each individual
boat, factory, farm or consumer might behave.
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*Recurrent Items:
-Accountant, -Taxation & Legal Advice
-Marina Fees
Other -Workers Compensation, -Employee Superannuation

-Campsite costs (fuel, fees & charges), -Campsite & Island
jetty

Maintenance, -Office Expenses (power, telephone, etc)

- Consumables

Notes:

L Capital value of assets reflects the replacement value for a particular assets of an equivalent age. The opportunity
cost of this capital value of these assets, which is the return that would have been received otherwise if it had been
invested elsewhere, is the cost of these items used in the model.

2 This relates to the real cost of buying a replacement pot and associated gear like floats and rope and not the
capital value of a pot unit entitlement on a West Coast Rock Lobster Managed Fishery License.

3 Fuel costs whilst at sea lifting pots as distinct from fuel cost incurred whilst steaming from port to the fishing
ground and returning from the fishing ground to the port of landing.

* Uses a typical sharing arrangement based on the gross value of catch and cost of fuel and bait.

Changes in Input Costs

No allowance was factored into the model for changes in input prices over time.
Indeed, it would have been inappropriate to predict what might happen to future input
costs for the purposes of this modelling exercise. This modelling is making a
comparison between management alternatives for the fishery on a sound, consistent
basis as a snapshot in time. In any event, even if changes were factored into the
model, it will simply change the amount of the net benefits for all of the scenarios,
but, more importantly, it will not materially alter the relative results among the
scenarios.

Capturing the Opportunity Cost of Invested Capital

Asset values (excluding licensed pot values but including the true cost of a pot,
including the rope and floats) were based on the replacement value of the particular
asset of an equivalent age. The opportunity cost of this invested capital is incorporated
into the modelling. This is taken to be the return that that capital might otherwise
achieve in alternative investments. For modelling purposes, a long-term rate of 7%
was used as a reflection of the opportunity cost of invested capital.

In theory, the license value of a pot reflects the expected share of the flow of future
net surpluses accruing to fishers. The inclusion of these values into the asset mix
would amount to double counting as this is reflected in the flow of net benefits
estimated by the modelling of the alternative scenarios.

4.2.2.3 Lobster Product and Beach Prices

Lobster prices were treated as exogenous for modelling purposes. That is, the
modelling assumes that lobster product prices are determined externally rather than by
any action taken from within the WA industry. The lobster product prices were the
basis of “‘beach’ prices included in the model. This was done on the grounds that the
processing sector is competitive with no evidence of extra-ordinary profit taking by
that sector. In this case the processing sector adds a competitive margin and product
prices reflect beach prices. In taking this approach the modelling has effectively
incorporated both the harvesting and processing sectors The net benefits (surpluses)
estimated in the model cover both processing and harvesting sector. This is true for all
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scenarios but the distribution of any net benefits as between the two sectors will
ultimately be a function of the way the two sectors adapt to the scenarios.

No allowance was made for exchange rate variations over the ten-year period. In any
event, exchange rate movements will simply raise or lower the prices in Australian
dollar terms. This can raise or lower beach prices and input costs and consequently net
benefits. In general, the impact on net benefits will be across all scenarios and all
zones which may change the amount of the net benefits for each scenario in each zone
and for the industry overall but the net benefit relativities among the Scenarios are not
likely to be materially changed.

4.2.2.4 Economic Data Linkages in the Model

The variable cost structure, which is effectively a function of days fished (boat trip
costs), pot lifts, and catch volumes, fixed costs (including with the opportunity cost of
capital) for our representative boats, along with monthly levels and pattern of ‘beach
prices’ for recruits, survivors and breeders are built into the model. These economic
data are linked to the biological components of the model, reflecting both stock
abundance and monthly catchability coefficients.

This enables the model to determine a monthly pattern of catch for each year in the
ten year cycle that makes the greatest contribution towards covering the fixed costs
and to optimize the industry’s seasonal economic surpluses for each of those years in
the ten year cycle, whilst ensuring stock sustainability. Therefore, in general the
model solves for the optimum catch rather than the actual catch. The main caveat
concerns scenarios 1 and 2, where there are effort controls, but no independent control
of catch levels, for these scenarios, the model structure is modified slightly to simulate
the “rush to fish” that occurs in fisheries subject only to input controls. This captures
the idea that under these scenarios there is greater incentive to catch sooner rather
than later relative to the catching behaviour that would maximize returns over the
season. The model does this by simulating the greater incentive for fishermen to catch
early in the season relative to later in the season.

In general, the relationship that determines net economic benefit or surplus is
represented in Figure 4-7 below.
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Figure 4-7: Revenue-Cost-Surplus Relationships
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4.2.3 Economic Data

Apart from a cost of production survey, there was no original data collection by ERA.
The data required to specify all economic variables in the model relied on information
facilitated by the various industry sectors on the Project Steering Committee or
obtained from official sources like the Australian Bureau of Statistics.

4.2.3.1 Cost and Cost Structure Data

The *cost of production’ survey of lobster fishermen provided data on the cost
structures of individual fishing businesses across each of the lobster fishing zones and
by three broad groupings of enterprise size (that is, small, medium and large measured
by vessel size and pot numbers). In cases where a respondent operated more than one
boat, cost data relating to individual boat activities were provided.

These data also included information on lobster enterprise related assets and asset
values, crewing levels and remunerations arrangements as well as the residential
location of crew.

The survey data were supplemented in discussions with two Focus Groups of lobster
fishermen; one comprising Zone C fishers and a combined Zone A/B and Zone B
fishers.

In all, the data available gave insightful information on fishing behaviour and cost
structures under the existing ITE management scenario. This information was used to
specify and quantify for a representative boat in each of the fishing zones the fixed
and variable cost components in the model related to boats, pots, pot lifts and catch as
well as other costs associated with operating a lobster fishing business and the
dependent relationships in the cost structures. For instance, the number of pot lifts is a
determinant of crewing levels, whilst crew remuneration based on a sharing
arrangement is a function of catch revenue and of fuel and bait cost.

There was no such observable data in relation to the alternative management
scenarios. In these cases, reliance was placed on three sources of information to gauge
how behaviour of commercial fishers and processors might change under the
alternative scenarios and how this might impact on costs structures of the
representative lobster fishing boats and price structures. First, there were discussions
with the Two Focus Groups of lobster fishers on how typical fishing behaviour might
change under the alternative scenarios. Second, discussions took place with lobster
processors on how their behaviour might change under the alternative scenarios.
Finally, observed experiences in other jurisdictions, like South Australia and New
Zealand, which have adopted management regimes similar to those involving seasonal
catch limitations in the alternative management scenarios.

4.2.3.2 Productivity Gains Used in the Modelling

Data available for the existing management regime (that is, Scenario 1) indicates
catching efficiency gains were running at around 1% per annum due to technology
creep. The same percentage productivity gain was factored into Scenario 2.

The specified management rules for Scenarios 3 and 4 provided for more flexible pot
design. In the case of Scenario 3, these rules allowed for pots with a 50% increase in
volume and three necks. The Focus Groups of lobster fishermen thought these
changes in pot design could increase catching efficiency in the peak catching period
of December-January and March-April by as much as 15%. The Fisheries Department
thought this estimate was conservative. For modelling purposes, we used a pot design
productivity gain of 15% in the fixed and variable TACC regimes under Scenario 3.
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In the case of the ITQ Scenario 4, the specified management rules allowed for pot
design changes that increased catching efficiency by 40 per cent. This efficiency gain
was factored into the modelling for the Scenario 4 options.

4.2.3.3 Lobster Product and Marketing Price Premiums under
Alternative Scenarios

The processing sector provided monthly ‘beach price’ data over the past ten years.
The sector also provided estimates of the relative pattern of monthly product prices by
grade and colour for the current and extended season, including, from their knowledge
of the lobster markets, estimates of what marketing price premiums could be reflected
in beach price under the alternative scenarios that incorporate fixed and variable
TACC.

In discussions with ERA, processor considered the current intra-seasonal peaks and
the inter-seasonal variability of lobster catch were, from a marketing perspective,
detracting from the optimization of industry returns from the commercial use of the
fishery. In general, the processors considered that reducing the intra-seasonal peaks
and inter-seasonal variability in the catch would achieve product returns and
ultimately marketing price premiums in the beach price differentials higher than
would be experienced under the existing management arrangements.

The processors indicated that there was significantly greater marketing benefit in
reducing the inter-seasonal variability compared to the intra-seasonal variability. Once
the extended season is accounted for, there was only minor net marketing benefit
associated with any further reduction in intra-seasonal variability, bearing in mind that
monthly variations can more easily be smoothed out compared to variations across
years.

The marketing price premiums above the Scenariol base case that were used in the
modelling of the alternative management Scenarios, which were derived from
discussions with processors, were as follows:

e An ‘extended season’ catch premium of around $2/kg;

e An ‘inter-year’ stability catch premium for fixed TACC Scenario options of
about $3/kg (and one half of this differential in the case of variable TACC
Scenarios); and

e An ‘intra-year’ stability catch premium where there is a greater flattening out
of catch within a season 1TQ Scenario 4 options of the order of $0.50/kg

These marketing price premiums were built into ‘beach’ prices across all three fishing
zones for modelling of each of the alternative management scenarios. Whilst the level
of prices was different between the various Scenarios, the monthly pattern of price
relativities within the season remained the same across all Scenarios, that is price was
low at the beginning of the season and high towards the end of the season..

4.2.3.4 Fisheries Management Costs

Data on access (and other Fisheries) fees paid by West Coast lobster fishermen under
the existing management regime were available.

Our modelling of the alternative Scenarios required information on how management
costs might change under the alternative Scenarios and what impact this might have
on the level of access fees under the alternative regimes.

The Fisheries Department provided estimates of how these costs could change under
the alternative Scenarios as a basis for modelling purposes. These management cost
changes are shown in Appendix 12 and summarized in Table 4-2 below, which also
shows the impact on access fees under the alternative Scenarios.
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Table 4-3: Fisheries Management Costs Under Alternative Scenarios

Scenario 1 Additional Direct Costs (Above the Base Case)
(2004-05 Scenario 2 Scenario 3 (a) Scenario 4 (a)
Regime) .
(Pot/Fishing (Pot/Quotas) (ITQ)
Base Case Days) One-off On-Going One-off On-Going
Total Direct | $6,371,650 No Change | $900,000 | $2,720,000 $900,000 $2,720,000
Costs
$2,810,000 (b) $2,810,000 (b)
MFL Fees
Access Fee $134/pot No Change +$41/pot (c) $0.61/quota kg (e)
+$0.27/quota kg (f)
MFL $158/pot No Change + $48/pot
Fee/Pot .
Used (d) (d) Not Applicable
Notes:

(a) Assumed to be the same whether seasonal quota is fixed or variable.

(b) Express all costs in recurrent equivalent terms, i.e. the $2,720k plus $90k (the one-off $900k amortized
over 10 years).

(c) the overall additional cost could be slightly higher depending on how allocated costs play out in the cost
attribution and allocation model used by the Department.

(d) Expresses the access fee in terms of pots used (i.e. maximum gear usage) for modelling purposes

(e) Expresses the pot access fee in $/quota kg based on a quota of 10,500 tonnes

(f) This represents the additional direct cost expressed in $/quota kg on the same basis mentioned in (d)
above.

(9) for an individual quota of 15,000 kgs this would be equivalent to a seasonal access fee of $13,200
based on an industry aggregate TACC of 10,500 tonnes.

Source: Fisheries Department
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5 Understanding and Interpreting Modelling Results

The model optimizes based on the criterion variable (net economic benefits) and a
range of input and constraint variables.

5.1 Specification of ITE and ITQ Scenarios in Modelling

The management rules that were specified for modelling purposes for each of the
alternative management approaches for the fishery are set out earlier in this report (see
Chapter 3, Table 3-1 and Table 3-2).

There were three broad management approaches encompassed in the scenarios
modelled. These were:

e Input or effort controlled (ITE) options that include the existing management
rules (Scenario 1), a variant of the existing regime in the form of a 20 per cent
pot reduction (Scenario 1a), and a modified ITE regime based on pot/fishing
days with an extended fishing season that provided scope for greater flexibility
around the choice of when to fish (Scenario 2).

e Catch quotas coupled with input controls over pot numbers, but with some
modest flexibility in pot design and an extended fishing season to increase
efficiency. The alternative options under this grouping specified either a fixed
TACC (Scenario 3a) or a variable TACC (Scenarios 3b, 3c, and 3d). Key
issues for these Scenarios were assumptions around sustainability rules used
for the determination of catch quotas, the bases for operating quota in Zones A
and B, and various marketing price premium assumptions.

e Catch controlled options based on pure quota (ITQ) scenarios, where there
were no controls over pot numbers, more flexible pot design, and an extended
fishing season to increase efficiency. The alternative options under this
grouping specified either fixed ITQ (Scenarios 4a) or variable ITQ (Scenarios
4b, 4c, and 4d). Again key issues for these Scenarios were assumptions around
sustainability rules used for the determination of catch quotas, the bases for
operating quota in Zones A and B, and various marketing price premiums.

The existing ITE scenario (Scenario 1) was used as the base case against which the
other management scenarios were compared.

5.2 Key Output Variables
The key output variables are:

¢ Net annual return or benefit by zones

e Representative boat numbers by zones.
e Annual and monthly pot lifts by zones

¢ Annual and monthly catch by zones

¢ Annual and monthly boat trips by zones
e Breeder Biomass by zones

¢ Annual and monthly days fished by zones
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For most variables outputs also include the minimum, maximum and monthly average
over the ten years.

The following sections discuss results by management scenario and by zone for each
of these key output variables.

5.3 Comparative Results, the Underlying Assumptions

5.3.1 The Modelling Results

The model results are not forecast of the future. They simply provide decision makers
and interested stakeholders with an assessment of the different policy alternatives on a
sound, consistent basis.

The outcomes from the modelling assume that the fleet is comprised of a defined
number of representative boats for each fishing zone. The results should not be
interpreted as the outcome that will apply for each individual lobster fishing
operation. Individual operators will need to think through how each of the alternative
Scenarios is likely to impact on their operation.

In particular, the outcomes of the model include the assumed number of representative
boats under each scenario. For all scenarios except the various permutations of
scenario 4, the number of representative boats is the same because aggregate pot
numbers is constrained by regulation. For scenario four, the number of representative
boats was based on the fleet size that maximised net economic benefit when pot
numbers were not constrained. In practice, the actual number of boats emerging under
any given scenario will to some extent reflect the actual size distribution of boats in
the fishery, the way that individual boat owners react and adjust to changed
management arrangements, and the individual characteristics and circumstances of the
owner. However, by working with the representative boat, the model captures the
various adjustment incentives that exists under each scenario and allows the relative
magnitude of those incentives and the associated efficiency gains to be meaningfully
quantified.

In interpreting the results of any model, it is important to be aware of the underlying
assumptions. The results of any model are only ever as good as the reasonableness of
its assumptions. This does not mean that the model needs to be absolutely accurate in
all respects to be useful, but rather, when considered in its totality, the overall results
are reasonable given the current state of knowledge.

In the case of the existing management arrangement (Scenario 1), there is an existing
body of observable data that was used to develop and calibrate the model and then to
test the model to see how it performed against known outcomes from the past. Whilst
our modelling results for the existing arrangements have closely tracked past
outcomes, there is no such similar set of observable data to use in modelling the
alternative management Scenarios.

For these other options, except for those relating to the 20 per cent pot reduction
(Scenario 1a) which are discussed separately below, the modelling relied on
information obtained from industry on how existing behaviour might change under
the alternative management Scenarios and how this impacts on key variables used in
the model.. This information was based on discussions with the Focus Groups of
lobster fishermen, the processing sector, the Fisheries Department and experiences
observed in other jurisdictions (e.g. New Zealand and South Australia) that have
adopted similar management regimes to those being modelled.
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In addition to the features of each of the various management options outlined in
Section 3.3, Table 3.2, there are other key assumptions underlying the modelling that
are discussed below.

5.3.2 Profit Optimizing Behaviour

We assumed the operator of the representative boats in each fishing zone would
engage in profit optimizing behaviour. This means, for instance, the operator will not
go fishing on days where it is not profitable to fish for lobster even when an
entitlement (fishing days or quota) may not be fully utilized. In practice, all individual
fishermen may not always behave in this way because of non-economic factors that
may influence a lobster fisherman’s decisions about when and where to fish for
lobster that may not be economically optimal.

5.3.3 Factoring in Beach Marketing Price Premiums into the
Modelling

The marketing price premiums identified in discussions with the processing sector
(see Section.3.3, Table 3.2) for each of the alternative Scenarios are outlined in Table
5-1 below. These differentials were used to adjust the variable price levels that
presented under the existing Scenario 1 base case to derive the beach price levels for
each of the other Scenarios. However, the monthly pattern of prices within a season
was the same for all Scenarios, that is, low at the beginning of the season and higher
at the end.

Table 5-1: Comparative Marketing Price Premiums Factored into
Beach Prices for Alternative Management Scenarios

Alternative Management Scenarios Marketing Price Premiums ($/kg)
Regime Type Scenario Extended Inter-Season Intra-Season | Total
Code Season Stability Stability
Existing 1 No No No No
Input la No No No No
Controlled Modified 2
ITE 2.00 No No 2.00
Catch Fixed 2.00 3.00 No 5.00
Quotas with | TACC 3a
Limited 3b 2.00 1.50 No 3.50
Pot Numbers | Variable 3c 2.00 No No 2.00
TACC 3d 1.00 No No 1.00
Fixed 4a 2.00 3.00 0.50 5.50
Pure ITQ
ITQ 4b 2.00 1.50 0.50 4.00
Variable 4c 2.00 No 0.50 2.50
ITQ 4d 1.00 No 0.25 1.25

These are indicative marketing price premiums.

No allowance was made for exchange rate variations over the ten-year period. In any
event, exchange rate movements will simply raise or lower the prices in Australian
dollar terms. This can raise or lower beach prices and input costs and consequently net
benefits. In general, the impact on net benefits will be across all scenarios and all
zones. Whilst this may change the amount of the net benefits for each scenario in each
zone and for the industry overall but the net benefit relativities among the Scenarios
are not likely to be materially changed.
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5.3.4 Factoring in Productivity Gains into the Modelling

In modelling ITE Scenarios 1 and 2, there was 1% per annum productivity gain from
effort creep. The “rush to fish” behaviour typical of input controlled fisheries also was
simulated for these two scenarios and Scenario 1a. No allowance was made for effort
creep or the “rush to fish” behaviour in the modelling of the alternatives with
limitation on annual catch, that is, the Scenario 3 and Scenario 4 alternatives.

The pot designed changes specified for Scenario 3 options of a 50% increase in pot
volume and three necks would improve ‘catchability’ by 15 per cent. Similarly, under
Scenario 4, the allowable pot design changes would improve “catchability” by 40 per
cent.

The management rules specified for Scenario 4 alternatives placed no limit on pot
number. Whilst theoretically there is no constraint on the pot numbers that could be
used on a boat under this Scenario, the actual number of pots will reflect the physical
carrying capacity of the boat, as well as safety and economic considerations and these
will ultimately determine the actual pot numbers/boat.

In order to model the Scenario 4 options, we needed to make an assumption about
what might happen to pot numbers on our ‘representative’ boat. The New Zealand
experience, where a similar rule applies, indicates that there has not been a dramatic
increase in pot numbers/boat. Therefore, for modelling purposes for the ITQ scenarios
we have assumed that the pot numbers on our representative boat would increase by
20 percent in the longer term steady state analysis.

5.3.5 Factoring in Input Costs
5.3.5.1 Fishery Management Costs

For modelling purposes, we assumed the access fees expressed on pot used basis for
Scenarios 1, 1a and 2, remained unchanged over the ten-year period. The existing
access fees were expressed on quota equivalent basis and then adjusted for increased
management costs under the seasonal catch controlled Scenarios 3 and 4, which were
then held constant over the steady state ten-year period.

5.3.5.2 Opportunity Cost of Invested Capital

Asset values (excluding licensed pot values but including the true cost of a pot,
including the rope and floats) were based on the replacement value of the particular
asset of an equivalent age. The opportunity cost of this invested capital is incorporated
into the modelling. This is taken to be the return that that capital might otherwise
achieve in alternative investments. For modelling purposes, a long-term rate of 7%
was used as a reflection of the opportunity cost of invested capital.

5.3.5.3 General Cost Increases

No allowance was factored into the model for other general cost changes over time.
Indeed, it would have been inappropriate to predict what might happen to future input
costs for the purposes of this modelling exercise. This modelling is making a
comparison between management alternatives for the fishery on a sound and
consistent basis as a snapshot in time. In any event, even if input price changes were
factored into the model, it will simply change the amount of the net benefits for all of
the scenarios, but, more importantly, will not materially alter the relative results
among the scenarios.

Management Options for the West Coast Rock Lobster Fishery 44



Economic Research Associates

5.3.5.4 Other Input Cost Changes among Alternative Management
Options

There are extra costs factored into the modelling for operating in an extended season.
This extra cost is assumed to be $7,200 (see Section 3.3, Table 3.2) for our
representative boat and applied to all management options where the management
rules allow for an extended season.

In the case of the ITQ (Scenario 4) options, there are reduced costs factored into the
model. This is because there is greater freedom for the operator of the representative
boat to use all inputs (including pot numbers and pot designs) more cost efficiently.
The reduced input cost for the representative boat under the ITQ options is assumed to
be $5.000. This reduced cost, when taken into account with the extra cost of operating
in the extended season, means that relative to the base case, the net input cost increase
for our representative boat operating under the pure ITQ options is $2,200 (see
Section 3.3, Table 3.2).

5.4 A 20% Pot Reduction Option, the Underlying Assumptions

After presenting the modelling results for the management options covered by the
original brief, we were subsequently asked by the Fisheries Department on behalf of
the Project Steering Committee to model an “upfront’ 20 percent pot reduction option
under the existing management regime operating in the fishery. This option, which is
referred to as Scenario 1a in the report, is characteristic of the existing regime, where,
in the interest of resource sustainability, effort reductions typically occur over time in
response to fishing effort increases from technological creep among fishing
operations. The modelling results presented in Chapter 6 relating to stocks highlight
such an outcome for Scenario 1.

In order to model a 20% pot reduction option, assumptions needed to be made about
how certain key variables might change following the pot reduction. These
assumptions were developed in consultation with the Fisheries Department. The key
variables related to catchability coefficients over time, catch rates, boat numbers,
pots/boat, extra business costs arising from fishing with reduced pot numbers, etc. as a
basis for modelling what might happen under this option over a ten-year period.

To do this we relied on statistical analysis of past data to provide insights into what
might be reasonable assumptions about how these key variables change in response to
a pot reduction. Data on how these key variables have changed in the past are
presented in Figure 5.1.

In interpreting these past data it is important to recognise that, apart from pot
reductions, there were other forces at work over the period that also impacted on these
key variables. This is graphically illustrated in Figure 5.1 below where boat numbers
declined significantly over the period 1964-65 to 1986-87 when pot numbers were
stable. In order to come to some ‘evidence-based’ assumptions about these variable,
we relied on statistical analytical techniques to try as best we could to separate how
these variables were likely to change in response to a pot reduction as opposed to
changes taking place in those variables in response to these other forces.
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Figure 5-1: Changes in Key Variables-1964-65 to 2003-2004
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5.4.1.1 Boat Numbers and Pots/Boat

For instance, a statistical analysis of past data indicates that, whilst pot reductions are
statistically significant in explaining the reduction in boat number (i.e. fleet
rationalisation), forces other than pot reductions were also statistically significant in
explaining this rationalisation. Our “best fit’ regression model “predicts” that the fleet
would reduce from 547 boats in 2003-04 to 467 boats by 2013-14 if there were no pot
reductions, but boat numbers would reduce from 547 in 2003-04 to 444 by 2013-14 if
there were a 20 percent pot reduction. Hence, a 20 percent pot reduction would drive
an extra 23 boats out of the industry over a ten-year period compared to what would
have occurred without the pot reduction..

In modelling terms, this is an equivalent impact to an annual percentage reduction in
boat numbers of 1.5 percent in Scenario 1a compared to the 1 percent applied in
Scenario 1. The 1.5% was factored into the modelling was factored into the modelling
of Scenario 1a on this basis (see Section3.3, Table 3.2). Pots/boat was then derived
accordingly.

5.4.1.2 Other Assumptions

The other key assumptions related to catchability, effort creep and extra costs for
Scenario l1a. Catchabilty was assumed to be 10 per cent higher than for Scenario 1(
the base case) to reflect less competition for prime fishing locations due fewer pots. It
also was assumed that technological creep would be faster at 2 per cent per annum
because of the greater scarcity of pots.

There are typically extra business costs because of significantly reduced pot numbers.
These reflect not only the additional gear but the other extra costs, including
additional time taken in placing pots to better target lobster. These extra business
costs were assumed to be $5,000/season (see Section 3.3, Table 3.2).

There may be an increased pot values and extra capital outlays and finance costs for
those firms which adjust pot holdings towards the pre-pot reduction status, but these
outlays or extra finance costs are not built into the model. These pot values reflect the
expected future profits or the cost of borrowing as part of future surpluses. To include
such capital outlays or finance costs on such extra pot acquisitions would amount to
double counting.

It was also assumed that the costs of managing the fishery would be broadly the same
as under Scenarios 1 and 2.

5.5 Presentation of Modelling Results

The comparative modelling results for each of the fishing zones and the aggregate
results for the fishery are given in Chapter 6.
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6 Modelling Results for Fishery Zones

There were three broad management approaches and the twelve alternative
management scenarios modelled were simply variations in one form or another of one
of these broad approaches.

The first group were the input or effort controlled (ITE) scenarios. These consisted of
the existing management rules (Scenario 1) and a variant of the existing system in the
form of a 20 per cent pot reduction (Scenario 1a). The other reflected a modified more
flexible ITE management system based on pot/fishing days with an extended fishing
season that provided for greater flexibility around the choice of when to fish (Scenario
2).

The second grouping included management scenarios that coupled catch quotas with
the controls over pot numbers but with some flexibility in pot design leading to a
modest improvement in pot efficiency. The alternative scenarios under this grouping
reflected either fixed (Scenario 3a) or variable (Scenarios 3b, 3c, and 3d) TACC and
various alternative assumptions regarding sustainability rules used for the
determination of catch quotas. The basis for operating quota in Zones A and B, and
marketing price premium assumptions also varied.

The final grouping consisted of pure catch quota scenarios where there were no
controls over pot numbers and more flexible pot design. The alternative options under
this grouping reflected either fixed (Scenarios 4a) or variable (Scenarios 4b, 4c, and
4d) ITQ and various alternative assumptions around sustainability rules used for the
determination of catch quotas. Again the basis for operating quota in Zones A and B,
and marketing price premium assumptions also varied.

6.1 Interpreting the Comparative Modelling Results

The model used maximises profit. It does this by choosing best combination across all
inputs that maximizes the surplus subject to the various constraints specified..

In the case of the pure ITQ scenarios the model is allowed to choose the best
combination across all inputs because there is no constraint on pot numbers and
provision to use more efficient pot designs. In this case, the optimal solution can be
expected to continue in longer term steady state without change, because all variables
have been freely adjusted in the optimization. A change to the optimal solution would
have to come from some shock external to the industry, such as a change in world
prices.

On the other hand, in the case of the input controlled options, the model is not allowed
to optimize across all inputs because of the constraints built into the model which
include controls over pot numbers, fishing days, pot lifts and/or pot design. In these
instances, the management rules are generally in a constant state of change over time
because changes in fishing behaviour and practices in response to the management
changes put pressure into the industry for further changes.. Such management options
seldom reach a long term steady state and generally operate in climate of
disequilibrium, as is observed when controlled pot numbers have to be periodically
reduced.

These fundamental differences between the alternative management options need to
be kept in mind when comparing and interpreting the modelling results.
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6.2 lIterative Evaluation Process

The assessment of scenarios was an iterative process where, in the light of modelling
results, variants to particular scenarios were developed, considered and then modelled.
This process was designed to deal with a range of issues but in particular to deal with
biological risks, fine tuning operational rules for quotas within Zones A and B, and
with varying views of the potential marketing price premiums. The objective was to
provide a representative cross section of possible management scenarios within the
context of the broad management strategies outlined in the original brief.
The outcome of this evaluation process, which involved feedback from the Project
Steering Committee and the Department of Fisheries was an increasing focus on four
options that were seen to be the most realistic for industry to consider. The key to
these four was keeping the biological risks within “acceptable” limits from a fishery
management perspective and taking a modest view of the potential for marketing
price premiums. These options were:
e The base case (Scenario 1) refecting the existing system, with the alternatives
being,
e a 20 per cent pot reduction option (Scenario 1a), and
e variable TACC and variable ITQscenarios with a conservatively set catch
guota and a modest marketing price premium assumption (Scenarios 3d and
4d).
Whilst the comparative modelling results for these four management scenarios are the
focus of the presentation in this Chapter, the comparative results for the other
alternative scenarios that were modelled are given in Appendix 13.
These include the more flexible ITE pot/fishing days (Scenario 2) that was specified
in the original brief. Scenario 2 was the subject of detailed analysis, and, on reviewing
the modelling results (which are detailed in Appendix 13), the Project Steering
Committee saw this alternative as not being practical or worthy of being the focus of
industry consideration. This is because the net benefit outcomes are totally
attributable to uncertain marketing price premiums for an extended season and, in the
event that this ‘extended season’ marketing price premium were not realized, the
chances are the industry could be worse off, facing with the prospects of efficiency
losses.

6.3 Presentation of the Modelling Results

The key comparative results by fishing zone and the fishery in aggregate for each of
these four scenarios over a ten-year period are presented in this Chapter. These relate
to:
Biomass
Annual Catch
Annual Number of Representative Boats
Annual Number of Days Fished
Annual Number of Pot lifts

e Average Annual Net Economic Benefits
Crew numbers are not shown in the comparative results below because employment is
not an output of the model. Employment is derived from the number of representative
boats for each zone where each boat has three crew members (i.e. a skipper and two
deckhands).
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The changes in the aggregate number of representative boats and pot lift/boat for each
zone under each alternative management scenario provides an indicative guide to the
possible employment impact differences. Skipper numbers are dependent on boat
numbers in the fleet, whilst deck hand numbers are largely determined by pot
numbers and pot lifts. These social aspects are discussed in Chapter 7.

6.4 Zone C Results

6.4.1 Stocks —Breeder Biomass Index

Table 6-1 shows comparative results for the breeder biomass index under each of the
four alternative management scenarios at the end of each year over a ten-year, period.
The variables that explain the differences between the alternative management
scenarios are how and when the catch is taken and stock abundance.

The X-marked horizontal line in Figure 6-1 represents the closing stock in Year O that
is the opening stock for the ten-year period. The Year 1 stock number is the outcome
for first year with the biological model switched on and represents the closing stock at
the end of Year 1. This Yearl closing stock can be below the opening stock for each
of the Scenarios because fishers fished hard in Year 1.

The sustainability rule that is applied is whether closing stock at the end of the ten-
year period (that is, the Year 10 closing stock) is at or above the opening stock at the
beginning of the ten-year period (that is, the Year 0 closing stock).

The comparative results show that the closing stock in each year over the ten year
period for the conservative variable TACC Scenario 3d and variable ITQ scenario 4d
closely follow those of the Scenario 1 and remain within the existing biological
parameters over the ten year period. The closing stocks at the end of Year 10 are
marginally below the Year 1 and opening stocks for all three Scenarios
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Figure 6-1 Zone C Breeder Biomass Index over the Steady State Ten-
Year Period
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Under the 20 per cent pot reduction Scenariola, closing stocks for all Years over the
ten year period are at or above the opening stock and the Year 10 closing stock is
significantly above the opening stock at the beginning of the ten year period.

6.4.2 Annual Catch

Table 6-2 below reflects annual catch for each of the four alternative scenarios over
the ten-year period. The falling annual catch up to year 5 in all or some of these years
for each scenario is due to declining stock abundance.

The annual catch over the ten year period for the conservative variable TACC
Scenario 3d and variable ITQ scenario 4d closely follow the annual catch pattern of
Scenariol. The annual catch under the 20 per reduced pot Scenario 1a, whilst initially
below that of Scenario 1, returns to the Scenario 1 pattern by Year 3.
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Figure 6-2: Zone C Annual Catch over the Ten-Year Period
6.4.3 Boats

Table 6-1 below shows the comparative results for the number of boats under each of
four alternative scenarios. The boat numbers in these comparative results reflect the
number of representative boats under each Scenario. This is a variable that is
dependent on the number of fishing days, pot efficiency and pot lifts.
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Table 6-1: Zone C Lobster Fleet

Reference Points Boat Numbers Reduction in Boat Numbers
10 Years Ago 322
Current? 275 - 47

Closing Fleet at the End of the
Ten year period:

260 -152
Scenario 1
Scenario la 247 -282
Scenario 3d 260 -152
Scenario 4d 138 -1372

Notes:

1 The current boat numbers makes no allowance for the impact of removal of the 150-pot rule where adjustments to
this rule change are still playing out within the industry.

2 Compared to the current boat numbers

Representative boat numbers, whilst declining under all scenarios, do not fall
dramatically under Scenarios 1, 1a and 3d over the ten-year period as they do under
the variable ITQ Scenario 4d.

In the case of Scenario 4d, the model chooses fewer representative boat numbers to
achieve the specified TACC under the optimizing solutions. The modelling results are
simply saying that, in the long run steady state, around 138 representative boats are all
that is required to achieve the specified TACC in the model. This outcome in Scenario
4d is result of unconstrained pot numbers and the use of more efficient pot design.

6.4.4 Days Fished

The comparative days fished results for each of the four management Scenarios is
shown in Figure 6-3 below. Scenario 1 reflects the historical inter-seasonal pattern of
days fished observed for the existing management arrangements with the pot
reduction Scenario 1a following closely the pattern exhibited by Scenariol.

The higher number of days fished under conservative variable ITQ Scenario 4d
compared to the conservative variable TACC Scenario 3d reflects the fewer boat
numbers in Scenario 4d.
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Figure 6-3: Zone C Annual Number of Days Fished Over the Steady
State Ten-Year Period

6.4.5 Annual Pot Lifts

Figure 6-4 shows the aggregate number of annual pot lifts for each of the four
management scenarios. Scenario 1 reflects the observed inter-seasonal pattern of pot
lifts for a ten-year period under the existing management arrangements.
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Figure 6-4: Zone C Annual Number of Pot Lifts Over the Ten-Year
Period

The differences in annual pot lift numbers between Scenario 1 and Scenario 1a
reflects the reduced pot numbers where pot lifts/day are constrained. Under both of
these Scenarios, the’ rush to fish’ is switched on in the model

In the case of the two quota based Scenarios, the difference reflects the more efficient
pot design and the lack of any constraint on pot numbers in Scenario 4d compared to
Scenario 3d.

6.4.6 Annual Flow of Net Benefits

Figure 6-5 below shows the annual net economic benefits under each of the four
alternative scenarios over the ten-year period. The flow of net benefits is higher for
the two variable TACC and ITQ Scenarios compared to both Scenario 1 (the base
case) and the 20%pot reduction scenario (Scenariola). This outcome reflects the use
of more efficient pot designs (Scenarios 3d and 4d) and removal of the constraint on
pot numbers (Scenario 4d) which allows for greater fleet and capital rationalization.
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Figure 6-5 Zone C Annual Net Economic Benefits Over the Ten-Year
Period

As shown in Appendix 13, the flow of net benefits is not greatly higher for these
variable TACC options under the larger marketing price premium assumptions.

The net present values (NPV) of the flow of annual net benefits for each of the
alternative scenarios have not been calculated. The outcome depends on where Year 1
starts. The NPV could be different over a ten-year period depending on whether, for
instance, Year 1 commenced in a high or low stock abundant year.

6.4.7 Average Annual Net Benefit over the Ten-Year Period

Figure 6-6 shows the comparative results of the average annual net benefits over the
ten-year period for each of the four management scenarios.
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Figure 6-6: Zone C Average Annual Net Benefits over the Steady
State Ten-Year Period

The reasons for the higher average annual net benefits of the alternative management
options compared to the Scenario 1 base case (which includes a productivity gain
from technological creep of 1 per cent/annum over the ten-year period) are explained
by efficiency gains and pricing differentials built into the model for each of these
alternative management Scenarios (see Section 3.3, Table 3.2).

The extent to which marketing price premiums and efficiency gains explain the
differences in net benefits of the alternatives Scenarios is outlined in the aggregate
fishery results shown in Section 6.8 below.

6.5 Zone B Results

6.5.1 Stocks — Breeder Biomass Index

Figure 6-7 below shows comparative results for the breeder biomass index for each of
the four alternative management scenarios over a ten-year, period. The variables that
explain the differences between the alternative management scenarios are how and
when the catch is taken and stock abundance.

The X-marked horizontal line in Figure 6-7 represents the closing stock in Year O that
is the opening stock for the steady state ten-year period. The Year 1 stock number is
the outcome for the first year with the biological model switched on and represents
the closing stock at the end of Year 1. This Year 1 closing stock can be below the
opening stock for each of the Scenarios because fishers fished hard in Year 1.

The sustainability rule that is applied is whether closing stock at the end of the ten-
year period (that is, the Year 10 closing stock) is at or above the opening stock at the
beginning of the ten-year period (that is, the Year 0 closing stock).
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Figure 6-7: Zone B Breeder Biomass Index over the Ten-Year Period

The comparative results show that the closing stocks at the end of the ten-year period
are at or above the opening stocks at the beginning of the period for these
management Scenarios, except Scenariol. This is particularly the case for Scenario 1a
where closing stocks are significantly above opening stocks at the end of the ten year
period.

In the case of Scenariol, the closing stocks are on a par with the closing stocks at the
end of yearl, and, during the intervening years, the closing stocks are at or above the
opening stock. This suggests that biological risks remain marginally within the stock
sustainability parameters.

6.5.2 Annual Catch

Figure 6-8 below reflects annual catch for each of the four alternative scenarios over
the ten-year period. The annual catch over the ten year period for the conservative
variable TACC Scenario 3d and variable ITQ scenario 4d closely follow the annual
catch pattern of Scenariol. The annual catch under the 20 per reduced pot Scenario
1a, whilst initially below that of Scenario 1, returns to the Scenario 1 pattern by Year
4,
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Figure 6-8: Zone B Annual Catch over the Ten-Year Period

6.5.3 Boats —Zone B

Table 6-2 below shows the comparative results for number of boats for each of the
four alternative management scenarios over the ten-year period. The boat numbers in
these comparative results reflect the number of representative boat under each
Scenario. This is a variable that is dependent on the number of fishing days, pot
efficiency and pot lifts.

Table 6-2: Zone B Lobster Fleet

Reference Points Boats Numbers Reduction in Boat Numbers
10 Years Ago 164
Current ? 136 -28

Closing Fleet at the End of the
Ten year period:

121 -152
Scenario 1
Scenario la 115 =212
Scenario 3d 121 -152
Scenario 4d 58 -81 2

Notes:

1 The current boat numbers makes no allowance for the impact of removal of the 150-pot rule where adjustments to
this rule change are still taking place within the industry.

2 Compared to the current boat numbers

Boat numbers, whilst declining under all four scenarios, do not fall as much under
Scenarios 1, 1a and 3d over the ten-year period as they do under the variable ITQ
Scenario 4d.

In the case of Scenario 4d, the model chooses fewer representative boat numbers to
achieve the specified TACC under the optimizing solutions. The modelling results are
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simply saying that, in the long run steady state, around 58 representative boats are all
that is required to achieve the specified TACC in the model. This outcome in Scenario
4d is result of unconstrained pot numbers and the use of more efficient pot design.

6.5.4 Days Fished

The comparative days fished for each of the four alternative management Scenarios is
shown in Figure 6-9. Scenario 1 reflects the historical inter-seasonal pattern of days
fished observed for the existing management arrangements. The pot reduction
Scenario 1a broadly follows the pattern exhibited by Scenariol.
The higher number of days fished under variable ITQ scenario S 4d compared to the
conservative variable TACC Scenario 3d reflects the fewer boat numbers in 4d.
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Figure 6-9: Zone B Annual Number of Days Fished over the Ten-
Year Period

6.5.5 Pot Lifts

Figure 6-10 shows the aggregate number of annual pot lifts for each of the four
management scenarios. Scenario 1 reflects the observed inter-seasonal pattern of pot
lifts for a ten-year period under the existing management arrangements. In the case of
Scenario 1a, the reduced number of pot lifts reflects the reduced pot numbers where
pot lifts/day is constrained. Under both Scenarios, the’ rush to fish” is switched on in
the model.

The differences in annual pot lift numbers between the catch controlled Scenarios 3d
and 4d reflects the more efficient pot design and the lack of any constraint on pot
numbers in Scenario 4d compared to Scenario 3d.
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Figure 6-10: Zone B Annual Number of Pot Lifts over the Ten-Year
Period

6.5.6 Net Benefits

The Zone B net benefits are combined with Zone A. This is because boats with a Zone
A authorizations are entitled to fish in Zone B up until the 14 March, and the Islands
fishing season commences on 15 March. The fixed costs of Zone A operators cannot
be easily split between the Zone A and Zone B activities, except by using an arbitrary
rule. In these circumstances, a combined Zone A/B optimization outcome was a more
plausible approach.

The combined Zone A/B results are shown separately below.

6.6 Zone A Results

6.6.1 Stocks — Breeder Biomass Index

Figure 6-11 below shows comparative results for the breeder biomass index under
each of the alternative management scenarios over a ten-year, period. The breeder
biomass in Zone A is very sensitive to the management scenarios. This is only of
concern if the biology of Zone A is independent and self-contained. In Zone A the
breeder biomass has been modelled as independent but not self-contained.

The X-marked horizontal line in Figure 6-11 represents the closing stock in Year 0
that is the opening stock for the steady state ten-year period. The Year 1 stock
numbers for each of the Scenarios are the outcomes for first year with the biological
component of the model is switched on and represents the closing stock at the end of
Year 1. The Yearl closing stocks for each of the Scenarios can fall below or rise
above the opening stock for each of the Scenarios because fishers fished either harder
or less intensively under that Scenario in Year 1.

The sustainability rule that is applied is whether closing stock at the end of the ten-
year period (that is, the Year 10 closing stock) is at or above the opening stock at the
beginning of the ten-year period (that is, the Year 0 closing stock).
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The comparative results show that the closing stocks at the end of the ten-year period
are below the opening stocks at the beginning of the period for all management
scenarios. The fall and rise in breeder biomass during the ten-year period reflect
respectively low and high abundance periods.

[ X Op Stock =x=—5c1 —@—Scla —8—sc3d - & - Scad

800,000

700,000 \\!/Q/.\\
600,000

X X X X X X
x /.—" - . ~
3 500,000
2 M .\ ————
N R T e S
< -~ -
£ . -~ _——
s 400,000 — ~A~ - ]
E s 4
I3 A- . P
% 300,000 Tk

200,000

100,000

Year

Figure 6-11: Zone A Breeder Biomass Index over the Ten-Year
Period

The closing stock pattern over the ten-year period for Scenariosla and 3d options is at
or above those for Scenariol and the closing stock under these Scenarios, whilst lower
than the opening stocks at the beginning of the period, are above the Scenariol
closing stock, especially in the case of Scenariola.

Under the variable ITQ Scenario 4d, there is a significant run down in stock over the
ten year period.

6.6.2 Annual Catch

Figure 6-12 below reflects annual catch for each of the four alternative scenarios over
the ten-year period, which does not differ greatly among the Scenarios, largely
reflecting the relatively stable year-to-year catch pattern exhibited in this Zone in the
past. The annual catch under the 20 per reduced pot Scenario 1a, whilst initially below
that of Scenario 1, returns to the Scenario 1 pattern by Year 3.
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Figure 6-12: Zone A Annual Catch over the Ten-Year Period

6.6.3 Boats-Zone A

Table 6-3 below shows the comparative results for number of boats under each of the
four alternative scenarios over the ten-year period. The boat numbers in these
comparative results reflect the number of representative boats for each zone in the
fishery. This is a variable that is dependent on the number of fishing days, pot
efficiency and pot lifts.

Table 6-3: Zone A Lobster Fleet

Reference Points Boat Numbers Reduction in Boat Numbers
10 Years Ago 153
Current ? 138 - 47

Closing Fleet at the End of the
Ten year Period:

Scenario 1 124 152
Scenario la 118 -202
Scenario 3d 124 -152
Scenario 4d 60 -782

Notes:

1 The current boat numbers makes no allowance for the impact of removal of the 150-pot rule where adjustments to
this rule change are still taking place within the industry.

2 Compared to the current boat numbers

Boat numbers, whilst declining under all scenarios, do not fall dramatically under

Scenarios 1, 1a and 3d over the ten-year period as they do under variable ITQ

Scenario 4d.
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In the case of Scenario 4d, the model chooses fewer representative boat numbers to
achieve the specified TACC under the optimizing solutions. The modelling results are
simply saying that, in the long run steady state, around 60 representative boats are all
that is required to achieve the specified TACC in the model. This outcome in Scenario
4d is result of unconstrained pot numbers and the use of more efficient pot design.

6.6.4 Days Fished

The comparative days fished for each of the four alternative management Scenarios is
shown in Figure 6-13. Scenario 1 reflects the historical inter-seasonal pattern of days
fished observed for the existing management arrangements. The days fished for the
pot reduction Scenario 1a broadly follow the pattern exhibited by Scenariol.

The higher number of days fished under variable ITQ Scenario 4d compared to the
other conservative variable TACC Scenario 3d reflects the fewer boat numbers in
Scenario 4d.
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Figure 6-13: Zone A Annual Number of Days Fished over the Ten-
Year Period

Scenario 4 options, where there are no constraints on pot numbers allow for greater
fleet and capital rationalization. This means fishers will work their capital base harder
over an extended season to achieve the seasonal catch limits.

6.6.5 Pot Lifts

Figure 6-14 shows the aggregate number of annual pot lifts for each of the four
alternative management scenarios. Scenario 1 reflects the observed inter-seasonal
pattern of pot lifts for a ten-year period under the existing management arrangements.
In the case of Scenario 1a, the reduced number of pot lifts reflects the reduced pot
numbers. Under both Scenarios, the’ rush to fish’ is switched on in the model.

The differences in annual pot lift numbers among the catch controlled Scenarios 3d
and 4d reflects more efficient pot design and no constraint on pot numbers in Scenario
4d compared to Scenario 3d.
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Figure 6-14: Zone A Annual Number of Pot Lifts over the Ten-Year
Period

6.6.6 Net Benefits

The Zone A net benefits are combined with Zone B. This is because boats with a Zone
A authorizations are entitled to fish in Zone B and usually do so up until the end of
February, when they gear up for the commencement of Islands fishing season on 14
March. The fixed costs of Zone A operators cannot be easily split between the Zone A
and Zone B activities except by using an arbitrary rule. In these circumstances, a
combined Zone A/B optimization outcome was a more plausible approach. The
combined Zone A/B results are shown separately below.

6.7 Combined Zones A/B Net Benefit Results

6.7.1 Annual Flow of Net Benefits

Figure 6-15 shows the comparative annual net benefits for combined Zones A/B for
each of the four alternative management Scenarios over the ten-year period.
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Figure 6-15: Combined Zone A/B Annual Net Benefits over the Ten-
Year Period

As shown in Appendix 13, the flow of net benefits is not substantially different for
these variable TACC scenarios under larger marketing price premium assumptions.
The net present values (NPV) of the flow of annual net benefits for each of the
alternative scenarios have not been calculated. The outcome depends on where Year 1
starts. The NPV could be different over a ten-year period depending on whether, for
instance, Year 1 commenced in a high or low stock abundant year.

6.7.2 Combined Zone A/B Average Annual Net Benefits

Figure 6-16 shows the comparative average annual net benefits for combined Zones
AJ/B over the steady state ten-year period.
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Figure 6-16: Combined Zone A/B Average Annual Benefits over the
Ten-Year Period

The model works by maximizing the net surplus subject to the various constraints
specified in the different scenarios. In doing this it optimizes across all inputs. The
reasons for the higher average annual net benefits of these alternative management
options compared to the Scenario 1 base case (which includes a productivity gain
from technological creep of 1 per cent/annum over the ten-year period) are explained
by efficiency gains and pricing differentials built into the model for each of these
alternative management Scenarios (see Section 3.3, Table 3.2). In particular the
significant gains associated with scenario 4 derive from a combination of increased
pot efficiencies, fleet rationalization driven by having more pots per boat and
increased input (cost) efficiencies which arise as fishers focus on minimizing the cost
for a given level of catch.

The extent to which marketing price premiums and efficiency gains explain the
differences in net benefits of the alternatives Scenarios is outlined in the aggregate
fishery results shown in Section 6.8.
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6.8 Aggregate Fishery Results

6.8.1 Presentation of the Modelling Results

A core of key comparative results by fishing zone for each scenario over a ten-year
period are presented in this Section, These relate to:

e Annual Catch,

e Annual Number of Representative Boats,

e Annual Number of Pot lifts,

e Average Annual Net Economic Benefits, and

e Average Annual Net Benefits under Alternative Marketing Price Premiums.
Crew numbers are not shown in the comparative results below because employment is
not a direct output of the model. Employment is derived from the number of
representative boats and pot lifts for each zone.
These variables are the major drives of direct employment and changes in the
aggregate number of representative boats and pot lifts/boat for each zone under each
alternative management scenario are used in Chapter 7 below to derive estimates of
the potential employment impacts of the scenarios.

6.8.2 Annual Average Catch

Figure 6-17 below shows average annual catch over the ten years of the model by
zone for the four alternative management Scenarios. They are not materially different
for each the zones across the Scenarios nor in aggregate.
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Figure 6-17: Annual Catch by Zone

6.8.3 Boats

Table 6-4 below shows the comparative results for number of boats under each of the
four alternative scenarios over the ten-year period. The boat numbers in these
comparative results reflect the number of representative boats for each zone in the
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fishery. These numbers are post transition or implementation phase. This is a variable
that is dependent on the number of fishing days, pots, pot efficiency and pot lifts: For
scenarios 1 and 3, as already noted, there is no difference in pot numbers. Hence there
is no compelling reason the number of vessels to be different between these two
scenarios.

Table 6-4: Lobster Fleet

Reference Points Boats Numbers Reduction in Boat Numbers
10 Years Ago 639
Current * 549 -90
Closing Fleet at the End of

the Ten year period: 505 S442
Scenario 1
Scenario 1a 480 -69 2
Scenario 3d 505 -44 2
Scenario 4d 256 -2932

Notes:

1 The current boat numbers makes no allowance for the impact of removal of the 150-pot rule where adjustments to
this rule change are still taking place within the industry.

2 Compared to the current boat numbers

6.8.4 Annual Pot Lifts

Figure 6-18 below shows annual pot lifts by zone for the four alternative management
Scenarios.
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Figure 6-18: Annual Pot lifts by Zone

The lower number pot lifts under Scenarios 1a, 3d and 4d achieving broadly similar

average annual catch to the base case over the ten year period reflect higher
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productivity gains. In the case of Scenarios 3d and 4d, this reflects, for instance, use
of improved pot designs, and, especially in the Scenario 4d, where there are no
constraints on pot numbers.

6.8.5 Average Annual Net Benefits

Figure 6-19 shows the average annual net benefits over the ten-year period for each of
the four alternative management Scenarios by fishing zone and by the fishery overall.
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Figure 6-19: Average Annual Net Benefits Over the Ten-Year Period
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The net benefit estimates are conservative for the alternative scenarios. For instance,
the model does not factor in the potential efficiency gains from:

e multiple pot lift/day (Scenario 4),

e multiple licenses from one boat (Scenarios 3 and 4), nor

e other dynamic efficiencies (all Scenarios).
Under the various alternative scenarios, once adopted, fishers will have an incentive
to seek out ways to make their fishing business more efficient. They will respond to
management rule and other changes in their environment by assessing and reassessing
the best way to fish as they work in the changed regulatory regime. For example,
fishers’ adjustments to relatively recent removal of the ‘150 pot rule’ and the effort
rule changes for the 2005-06 season under the existing ITE arrangements are yet to
fully play out in the industry.
These behavioural adjustments will not usually occur in a single season but can
normally take several seasons before the full impacts of management changes have
played out in the industry. They will generate efficiency gains in ways that we cannot
easily foresee and incorporate into the model at the moment. These are what
economists refer to as dynamic efficiency gains. For example, at the moment, there is
undoubtedly capital stuffing under Scenarios 1 and 1a as some capital expenditure is
about catching lobster ahead of any one else as opposed to catching lobster more cost
effectively. Under the ITQ Scenario 4, for instance, the incentive is for fishers to
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invest in capital equipment (boats, pot, and other gear) that will enable them to catch
the Government set seasonal quota more cost effectively. This is a dynamic
adjustment that cannot be modelled at this stage but will emerge as market
developments unfold in the future.

6.8.6 Sensitivity of Net Benefits to Marketing Price Premium
Changes

As explained previously, marketing price premiums were built into the alternatives
scenarios to allow for enhanced marketing opportunities associated with an extended
season, inter-year catch stability, and/or greater intra-season catch stability. The price
levels and marketing price premiums used in the modelling exercise were derived
from a variety of sources, including processors. The price data and marketing price
premiums are discussed in detail in Chapter 5.

These marketing price premiums change the absolute price level between scenarios,
but do not alter the pattern of relative intra-seasonal prices, which is the same across
all scenarios. In other words, the level of price used varies between the scenarios, but
the pattern of prices within the season is the same for all scenarios.

The assumed marketing price premiums are based on the discussions with and
assessments made using information from the processing sector of the price gains that
could be associated with having an extended season under the alternative scenarios,
and having greater inter-year and intra-seasonal catch stability. They reflect the state
of knowledge about the world lobster markets and the product prices achievable under
different seasonal supply patterns.

In order to illustrate the possible contribution of different marketing price premiums
to net economic benefit outcomes for the alternative scenarios, we have used two sets
of variable TACC Scenarios where the only feature to change between them was the
assumed marketing price premiums. This allowed a clear picture of the relative role of
the marketing price premium.

The two Scenario sets chosen are Scenarios 3c and 3d and Scenarios 4c and 4d where
the amount of the assumed marketing price premiums in Scenarios 3d and 4d were
one half of those used in Scenarios 3c and 4c. The comparative results are shown by
Zone in Figures Figure 6-20 and Figure 6-21 below, and in aggregate for the fishery
as a whole in Figure 6-22 below.

These results show that, whilst the net benefit outcomes change under different
marketing price premium assumptions, they do not change markedly in these
instances in response to a change in the amount of the assumed marketing price
premiums and that the biology of the fishery and efficiency gains is a much greater
significance in explaining the extent of the’ year-to- year’ net economic benefits.
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Figure 6-21: Net Benefit Sensitivity to Marketing Price Premium
Change in Zone C

There are important caveats to these findings. First, while the results presented above
reflect only a change in the magnitude of the marketing price premium, the basic
structure of the intra-seasonal marketing price premium across scenarios remains
unchanged. In fact, the pattern of intra-seasonal price variation is likely to be sensitive
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both to the absolute level of average prices, and to the management regime being
modelled in the scenario. In turn, a different pattern of intra-seasonal prices will
almost certainly induce fishermen to change their fishing behaviour, which could
affect both the gains from marketing price premiums, and efficiency gains.

Second, the behaviour of fishing firms is likely to change in ways that increase gains
over and above those estimated. In particular, because Scenarios 4c and 4d, for
instance, allow greater freedom to adjust capital inputs, the relative efficiency
advantage of these scenarios in the absence of price gains, is likely to be enhanced.
Hence, the results at different prices need to be seen as indicative only.

There is an important conclusion to be drawn from these results. Across scenarios the
efficiency gains are generated from within the industry. Competitive pressure
combined with adjustment policy incentives on offer will ensure that these gains are
achieved over time. In this sense the efficiency gains are relatively more “bankable”.
The price gains are dependent on many factors associated with world markets outside
of direct industry control. Gains achieved via prices enhance the basic efficiency gains
associated with a scenario.
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Figure 6-22: Aggregate Industry Net Benefit Sensitivity to Marketing
Price Premium

6.8.7 Overview of Aggregate Fishery Results

The results presented in Figure 6-17 to Figure 6-22 summarise the key implications of
the management scenarios for the industry.

Rock lobster is increasingly being seen as a commodity. Commoditization means that
producers face internationally determined world prices and must be cost competitive
at those prices to ensure long run viability. With price set in world markets, the key is
to be able to reduce costs to levels consistent with those prices.

The results show that Scenarios 4a and 4b offer the greatest scope for efficiency gains.
This arises because these scenarios allow greatest flexibility to adjust capital inputs
(pots and vessels) to optimize effort to best match the catch quotas set.

In fact efficiency losses occur under the other scenarios, particularly under Scenarios
2 and 3a. These reflect the constraints on pot numbers and fishing days. This means
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that there are fewer fishing days, relative to the current circumstances, in Scenario 2
and no real ability in the model to adjust capital inputs (via vessel and pot
adjustments) under the fixed TACC of Scenario 3a. In the presence of these additional
constraints (compared to the current case) there are also extra costs of an extended
season.

The relative ranking of the alternate scenarios is not affected by the price level or
marketing price premium. Higher prices and marketing price premiums increase the
absolute magnitude of net benefits but leave Scenarios 4a and 4b highest ranked.
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7 Employment and Related Social Impacts

7.1 Introduction

Rock lobster employment is a function of the catch and effort measured as pots per
vessel, pot lifts and vessels. Currently the most common configuration per vessel is
three crew members consisting of one skipper plus two deckhands. This seems to be
relatively stable because the current management regime has produced a fairly stable

annual pot lift figure over the years.

The following graph shows the number of vessels and pot lifts over the last decade.
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While vessel numbers have declined, the other key driver, pot lifts has not changed as
much and has held up at a stable level. This indicates that pots and pot lifts per vessel

have increased.

The analysis below looks at the way that employment might be affected under the

various proposed management scenarios. The analysis takes the above as the base and

connects direct employment to the way vessel and pot lift numbers vary across

scenarios. It also considers the way that employment is spread across regional areas

currently as a possible guide to future impacts
The multiplier impacts of the direct fishing employment are also considered.

7.2 Catches by port of landing

Table 7-1 shows catches by port of landing. It shows the extent to which catches are

landed at a wide variety of locations. Increasingly the use of pick up trucks by

processors means that catch can be landed at any convenient location and that location
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need not be a residential and employment community. The table shows that the
majority of landing sites are not residential centres as defined by the ABS.

Table 7-1: Catches by Port of Landing, UCL, LGA and Home Port

Vessels
UCL_Name LGA Vessels
Home
Port Catch Value Ported
Sandy Point* 27 510 Exmouth 0
Cliff Head 114 2162 Irwin 5
Dongara 892 16947 Dongara Irwin 57
Freshwater Point 362 6872 Irwin 25
Knobby Head 36 67 Irwin 1
Seven Mile Beach 0 0 Irwin 0
Abrolhos 182 3454 Geraldton 0
Coronation Beach* 26 501 Geraldton 0
Drummond Cove* 1 27 Geraldton 0
Easter Group 362 6884 Geraldton 0
Geraldton 1236 23483 Geraldton Geraldton 107
North Island 343 6518 Geraldton 0
Pelsart Group 174 3310 Geraldton 0
Walabi Group 284 5404 Geraldton 0
Horrocks Beach* 87 1651 Northampton 8
Kalbarri 522 9914 Kalbarri Northampton 6
Port Gregory 121 2293 Northampton 11
Desperate Bay 103 1959 Coorow 5
Leeman P 498 9467 Leeman Coorow 33
Little Bay* 37 702 Coorow 0
Beagle Island* 656 12460 Coorow 0
Green Head 225 4274 Green Head Coorow 10
Cervantes 225 4274 Cervantes Dandaragan 20
Jurien Bay 591 11238 Jurien Dandaragan 16
Wedge Island 0 0 Dandaragan 0
Lancelin 0 0 Lancelin Gingin 42
Ledge Point 603 11463 Gingin 21
Seabird 293 5560 Gingin 9
Fremantle P 1220 23180 Fremantle 132
Hillarys 131 2495 Stirling 0
Mindarie 408 7750 Wanneroo 0
Two Rocks 963 18297 Wanneroo 0
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Yanchep 78 1475 Wanneroo 0
Rockingham 0 0 Rockingham Rockingham 0
Safety Bay 138 2623 Safety Bay Safety Bay 0
Mandurah 924 17547 Mandurah Mandurah 20
Augusta Augusta-Margaret 0
Augusta 116 2204 River
Margaret Augusta-Margaret 0
Margaret River 6 118 River River
Augusta-Margaret 0
Hamlin Bay 214 4071 River
Bunbury 167 3176 Bunbury Bunbury 2
Busselton 248 4709 Busselton Busselton 0
Dunsborough 38 721 Dunsborough Busselton 0
Quindalup 20 386 Quindalup Busselton 0
Total 12671 240146 530

7.3 Vessels by Home Port

Rock lobster vessels are home ported at a smaller number of locations than catches
are landed at and a smaller number of locations than residential communities affected
by rock lobster harvesting. Table 7-1: Catches by Port of Landing, UCL, LGA and
Home Port Vessels shows the match between ports of landing, UCL name and vessels
home ported. Many ports of landing are not residential urban and community centres
and even fewer have home ported vessels.

The bulk of the vessels are home ported in Fremantle (132), Geraldton (107), Dongara
(57), Lancelin (42) and Leeman (33). Together these locations account for two thirds
of all vessels.

7.4 Estimates of Current Aggregate Employment

The estimation of the direct employment generated by the rock lobster fleet can be
approached in a number of ways. Census data is available on employment in the
fishing industry and rock lobster. Previous economic impact studies have also
estimated direct and indirect employment associated with west coast rock lobster
fishing. Knowledge of employment patterns on vessels and with respects to pot lifts
allows estimates of employees needed for a given fleet size. Table 7-2 shows the
estimate of commercial and rock lobster fishing by usual residence location from the
2001 Census.

Table 7-2: Census Employment Estimates for Rock Lobster Fishing
By Location

Port

UCL_NAME

LGA_NAME

Census Employment

Carnarvon

Carnarvon

Carnarvon (S)
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Beagle Island Coorow (S)
Desperate Bay Coorow (S)
Green Head Green Head (L) Coorow (S) 9
Leeman Leeman (L) Coorow (S) 18
Sandy Point Exmouth (S)
Abrolhos Geraldton (C)
Coronation Beach Geraldton (C)
Easter Group Geraldton (C)
Geraldton Geraldton Geraldton (C) 156
North Island Geraldton (C)
Pelsart Group Geraldton (C)
Walabi Group Geraldton (C)
Drummond Cove Greenough (S)
Cliff Head Irwin (S)
Dongara Dongara Irwin (S) 60
Freshwater Point Irwin (S)
Knobby Head Irwin (S)
Seven Mile Beach Irwin (S)
Kalbarri Kalbarri Northampton (S) 12
Port Gregory Northampton (S)
Horrocks Beach Northampton (S)
Denham Denham Shark Bay (S)
Little Bay Albany (S) 3
Cervantes Cervantes (L) Dandaragan (S) 23
Jurien Jurien Dandaragan (S) 13
Wedge Island Dandaragan (S)
Lancelin Lancelin (L) Gingin (S) 13
Ledge Point Gingin (S) 6
Seabird Gingin (S)
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Fremantle T Fremantle (S)
Rockingham Rockingham Rockingham (C)
Safety Bay Safety Bay Rockingham (C)
Hillarys Stirling Shire S)
Mindarie Wanneroo (C)
Two Rocks Two Rocks Wanneroo (C)
Yanchep Yanchep Wanneroo (C) 273
Augusta Augusta Augusta-Margaret River (S)
Hamelin Bay Augusta-Margaret River (S)
Margaret River Margaret River Augusta-Margaret River (S)
Bunbury Bunbury Bunbury (C) 3
Busselton Busselton Busselton (S)
Dunsborough Dunsborough Busselton (S)
Quindalup (L) Quindalup (L) Busselton (S)
Mandurah Mandurah Mandurah (C) 25
Shires with Rock Lobster Catches 617
Shires without Rock Lobster Catches 105
Western Australia 722

The advantage of the Census data is that it can be broken down by the various UCL's
as shown in Table 7-2. However there appears to be a significant underestimate of
both commercial fishing and rock lobster employment in the Census. This appears to
reflect the timing of the Census which was August when rock lobster fishers were “off
season”. Other approaches, including survey based estimates for recent economic
impact studies, have put the rock lobster employment at close to 2000.

One way of considering employment is to consider the employment by vessel and
adjust to reflect the number of vessels. The typical vessel appears to have one skipper
and two crew members with some vessels having one crew and some three. Table 7-3
shows the census year and current employment based on employment per vessel. The
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estimates are based on 10% of the fleet being 1 skipper plus 1 deckhand, 80% being 1
skipper plus 2 deckhands and 10% being 1 skipper plus 3 deck hands.

Table 7-3: Employment from Census and Based on Vessel Numbers

1993/94 Census 2001 Current
Census Employment 722
Vessels 639 594 549
Employment 1,913 1,782 1,647

Using vessel numbers as the basis for estimating employment, the 2001 employment
is in the order of 1,780 and current employment is 1,650. This is an underestimate
because there will be land based administration or office staff. The most recent impact
study estimated around 2,000 people employed in rock lobster fishing. Allowing for 1
person per vessel to be involved in administration this would be consistent with the
1,647 figure. The best we can do is to put direct employment in the range 1,600 to
2,000 people.

These are not full time equivalent numbers, as the season runs for eight and half
months and other employment is pursued in the ‘off season’ by some owner skippers
and crew. They are people employed.

7.5 Employment by Residence in Rock Lobster UCL's and Shires

Estimating employment by location is made more complex by the apparent
underestimate of rock lobster fishing employment in the Census. However, from the
Census data we can get a view of distribution across the various locations. This is
shown in Table 7-4. It shows that, using the Census estimates, employment in rock
lobster fishing was a relatively low percentage of overall Shire employment in all
areas with the highest being 6% for Irwin and the lowest 0.02% in Bunbury. Across
the Shires with rock lobster catches, rock lobster accounts for 0.09% of employment
while for Shires without catches it is only 0.07%. Rock lobster is a much higher share
of commercial fishing employment considered in isolation with a high of 90% in
Geraldton and 30% overall of commercial fishing employment in Western Australia.
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Table 7-4: Rock Lobster Employment by Location at 2001 Census

Shire Employment Rock Lobster as % of
Comm Rock Lobster Shire Comm
Port UCL_NAME LGA_NAME Shire Popn Total Fishing Fishing Employ Fishing
Carnarvon Carnarvon Carnarvon (S) 9143 3525 100 3 0.09% 3.00%
Beagle Island Coorow (S)
Desperate Bay Coorow (S)
Green Head Green Head (L) Coorow (S) 9
Leeman Leeman (L) Coorow (S) 1344 618 34 18 2.91% 79.41%
Sandy Point Exmouth (S) 4267 1613 93 0 0 0%
Abrolhos Geraldton (C)
Coronation Beach Geraldton (C)
Easter Group Geraldton (C)
Geraldton Geraldton Geraldton (C) 156
North Island Geraldton (C)
Pelsart Group Geraldton (C)
Walabi Group Geraldton (C) 19721 7236 172 2% 91%
Drummond Cove Greenough (S) 11956 5233 135 0 0
Cliff Head Irwin (S)
Dongara Dongara Irwin (S) 60
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Freshwater Point Irwin (S)
Knobby Head Irwin (S)
Seven Mile Beach Irwin (S) 2837 1050 75 5.71% 80.00%
Kalbarri Kalbarri Northampton (S) 12
Port Gregory Northampton (S)
Horrocks Beach Northampton (S) 4301 1568 47 0.77% 25.53%
Denham Denham Shark Bay (S)
Little Bay Albany (S) 3
Cervantes Cervantes (L) Dandaragan (S) 23
Jurien Jurien Dandaragan (S) 13
Wedge Island Dandaragan (S) 3082 1337 51 2.69% 70.59%
Lancelin Lancelin (L) Gingin (S) 13
Ledge Point Gingin (S) 6
Seabird Gingin (S) 3846 1489 49 1.28% 39%
Fremantle T Fremantle (S)
Rockingham Rockingham Rockingham (C)
Safety Bay Safety Bay Rockingham (C)
Hillarys Stirling Shire S)
Mindarie Wanneroo (C)
Two Rocks Two Rocks Wanneroo (C)
Yanchep Yanchep Wanneroo (C) 1339993 606401 698 273 0.05% 39.11%
Augusta-Margaret
Augusta Augusta River (S)
80
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Augusta-Margaret

Hamelin Bay River (S)
Augusta-Margaret
Margaret River Margaret River River (S) 9851 4735 16 0 0
Bunbury Bunbury Bunbury (C) 28680 12622 11 3 0.02% 0.02%
Busselton Busselton Busselton (S)
Dunshorough Dunsborough Busselton (S)
Quindalup (L) Quindalup (L) Busselton (S) 22058 9500 19 0 0
Mandurah Mandurah Mandurah (C) 45018 15410 36 25 0.16% 69.44%
Shires with Rock Lobster Catches 1506097 672337 1536 617 0.09% 40.17%
Shires without Rock Lobster Catches 345155 156444 714 105 0.07% 14.71%
Western Australia 1851252 828781 2250 722 0.09% 32.09%
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The aggregate employment is closer to 2000 based on current vessel numbers and
there is no reliable data that allows an accurate distribution of this total or changes in
it across locations.

7.6 Employment Consequences of Scenarios

The employment impacts of the scenarios can be measured in one of two ways based
on vessels or pot lifts. The level of employment is fundamentally a function of the
effort required to achieve the catch. This is in the first instance a function of vessel
numbers and then a function of pot lifts. Under some scenarios vessel numbers change
by more than pot lifts change. This is because while the vessel numbers fall, more
pots per boat and more pot lifts per boat are used to harvest the biomass. Table 7-5
shows the estimates of employment by scenario. Employment based on vessels/pot
lifts is slightly higher under Scenarios 1, 1a, compared to estimates based on vessels,
but lower under Scenarios 3c and 3d. This is because the flexibility under 3c and 3d
allows pot lifts to adjust downwards even though vessel numbers stay constant. Under
Scenarios 4c and 4d, both vessel numbers and pot lifts adjust so that employment
adjusts downwards on both measures.

Table 7-5: Employment by Scenario

Employment
Employment | Vessels and
Scenario Vessels | Pot lifts Vessels Pot lifts

ten years ago 639 | 10,251,280 1917 1917
current 549 | 10,099,205 1647 1,808
scen 1 505 | 9,985,108 1515 1,750
scen la 480 8,454,040 1440 1,534
scen 3¢ 505 | 7,690,528 1515 1,464
scen 3d 505 | 7,673,795 1515 1,462
scen 4c 259 | 7,453,548 777 1,188
scen 4d 256 | 7,395,849 768 1,178

The following graphs show the results of using vessels only and of using combined
vessels and pot lifts to estimate employment impact. The graphs show the position ten
years ago, at the Census year, currently and then for each of the Scenarios at the end
of the ten year period.
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Figure 7-2: Employment Change by Scenario Based on Vessel
Numbers and Pot Lifts

Using vessels as the base, employment is highest under Scenario 1. It is lowest under
scenarios 4c and 4d where vessels are allowed to fully adjust to the 90% variable
TACC. Using combined vessels and pot lifts, employment is lower under scenarios 1
and 1a but higher under scenarios 4c and 4d. This is because it accounts for the fact
that pot lifts do not fall as much as vessels under scenarios 4c and 4d.

7.7 Flow on Employment Consequences

Previous impact studies of commercial fishing have estimated an employment
multiplier of 3.28 for rock lobster fishing in Western Australia. Using this estimate we
can estimate the total employment impacts of each scenario. This is shown in Table
7-6. Total employment impact is estimated to be just over 5,400 at present. Using
vessel numbers it is just under 5,000 for Scenarios 1, 3c and 3d and reduces to 4,700
under Scenario la. It falls to around 2,500 under scenarios 4c and 4d reflecting the
impact on vessels.

Using vessels and pot lifts it is just over 5,900 current and reduces to 5,739 for
Scenario 1, to 5,031 for Scenario 1a, to 4,801 for Scenario 3c , 4,794 for Scenario 3d,
to just 3,800-3,900 for Scenarios 4c and 4d.

While there will be some flow on or indirect employment impacts associated with any
reduction in direct employment of skippers and crews, their magnitude is not easy to
assess. In broad terms, much the same quantity of fuel and bait will be purchased,
boats will need to be repaired although there may be fewer of them and pots and other
fishing gear will need to be replaced. Hence these conventional multiplier impacts are
likely to overstate the negative impact on employment.
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Table 7-6: Estimates of Employment by Scenario Based on Pot lifts

and Vessels
ten
years scen scen scen scen
ago | current scenl | la scen 3c | 3d 4c 4d
Vessel Based Estimates
Aggregate
Direct
Employment | 19,7 | 1647 | 1515 | 1440| 1515| 1515| 777 | 768
Type Il
Employment
Multiplier | 3 a | 308 | 328 | 328| 328| 328| 328| 328
Total
Employment
Impact
6288 | 5402 | 4969 | 4723 | 4969 | 4969 | 2549 | 2519

Change Compared to Base Case 0% 5% 0% 0% | -49% | -29%

Combined Vessels and Pot Lift Based Estimates

Aggregate
Direct

Employment | 1917 | 1808 | 1750 | 1534 | 1464 | 1462 | 1188 | 1178

Type 1l
Employment

Multiplier | 328 | 3028 | 328| 328| 328| 328| 328| 328

Total
Employment

Impact 6288 | 5930 | 5739 | 5031 | 4801 | 4794 | 3897 | 3864

Change Compared with Base

Case 0% | -12% | -16% | -16% | -3206 | -33%

7.8 Wealth Distribution

The increase in net benefit across the scenarios represents an increase in the wealth of
the “industry “(fishers, input suppliers, processors and others). In present value terms,
the capital value or rental value of the fishery has increased. How this wealth will
ultimately be distributed among these various industry participants depends on many
factors. Not least of these is the way that the various scenarios are implemented.

For example, if the sharing arrangements for remunerating crew continued, then some
of the net benefits flowing from any increased marketing price premium under the
alternative scenarios or, from any efficiency gains that are realized under the
alternatives that reduced the unit costs of caught lobsters, would flow through to crew
remaining in the industry. Similarly, any rationalization that might occur during the
implementation phase that were to effectively reduce competition or any decision that
the Government might take through the implementation phase to facilitate adjustment
(for example buyouts or compensation) within the industry to a new management
regime, will also impact on the distribution of the net benefits.
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8 Fishery Management Issues

At first glance, there may be a temptation to look only at net benefits as the way to
assess a scenario. Indeed this should be the starting point because one objective of
Integrated Fishery Management is to enhance net benefits to society in a sustainable
manner.

However, in determining an appropriate future policy direction for the management of
the fishery, it is important to weigh carefully any differential risks associated with
each alternative scenario and how these might impact on the choice. These issues are
discussed below.

8.1 Interpretation of Net Benefits

The net benefit outcomes represent the surpluses, or in broad terms, net benefits under
each of the alternative Scenarios given the underlying conditions contained in the
model. The absolute levels are only indicative, and the essential measure to focus on
is the relative size of net economic benefits between scenarios, rather than the
absolute level of benefit.

These actual realized net benefits can play out differently through the implementation
phase and subsequently as conditions change. This will be the case for all scenarios,
although the duration of the adjustment period might vary from one scenario to
another.

The distribution or sharing of the surpluses, which are ultimately realized in the
longer term, will depend on what happens through the implementation stages,
including the political decisions that are made during the implementation phases.

The way prices have been captured in the model effectively incorporates the
processing sector. Therefore, the estimated surpluses effectively cover the both the
catching and processing sectors. Given there is no reason to believe that the
processing sector is not very competitive at the moment, then the net benefits largely
flow to the catching sector.

8.2 Implementation Strategy and Risks

The implementation phase involved for each of the various alternative Scenarios as
well as the associated risks, such as quota allocation rules, were not part of the Tender
requirements. Hence, they were not incorporated into our modelling. It also is
important to remember that the model is a surplus or benefit optimization model that
reflects the steady state equilibrium after the adjustments to changed management
rules (under whatever Scenario is adopted) have played out in the industry through the
implementation phase.

For instance, we were unable to fully observe what impact the removal of the *150-
pot’ rule for the Scenario 1 base case as adjustments to this rule change are still being
played out in the industry.

Another issue is the Fisheries Department’s additional management costs under the
alternative quota Scenarios. Whilst no doubt important to the effective management of
the fishery under these alternative scenarios, some of these costs are associated with
the implementation phase rather than additional cost that will be ongoing in the long-
run equilibrium. For instance, the investment in software development for research,
compliance and quota management, the costs of the Implementation Task Force, and
the need to incur costs to re-calibrate Research catch and effort data sets for pot
design changes specified under Scenarios 3 and 4 are cases in point. In these
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instances, the costs will have been incurred and expensed before the steady state long
run equilibrium position is reached. While such costs are “sunk costs”, and arguably
should have been ignored, to be on the conservative side, at least some of these costs
were incorporated into our analysis

The actual implementation strategy under the alternative Scenarios can impact on the
realized net benefits and their timing. For instance, if a catch controlled Scenario was
adopted, the quota allocation rules could have a direct bearing on the initial net benefit
gains. In this instance, a pro-rated allocation based on pot unit entitlements alone
would favour those with relatively low CUPE histories and penalizes those with a
relatively high CPUE history. This not only impacts on the magnitude and timing of
the initial net benefits of a management regime change but also raises potentially
sensitive equity issues among fishers with consequent adjustment and administrative
costs.

The issue of how intra seasonal adjustments by fishers trading quota (Scenarios 3 and
4) or fishing days (Scenario 2) will play out will depend on how the transferability
rules unfold during the implementation phase. This will impact on the timing and flow
of net benefits through the implementation phase and how quickly the long run
equilibrium is reached.

8.3 Sustainability and Other Risks

8.3.1 High Grading (Scenarios 2, 3 and 4)

High grading, particularly if processors’ beach prices differentiate between lobster
grades and colour, can pose a risk to stock sustainability if the mortality rate of caught
lobsters returned to the ocean is high. It is known that mortality rates of returned catch
of rock lobster is much lower than for many marine species, and this is reflected in the
fact that current regulations require fishers to return under-sized, berried, setose, and
tar spot animals to the ocean. Nevertheless, in the modelling, it has been assumed that
the cost of managing this risk has been factored into the additional management costs
for the alternative scenarios provided by the Department of Fisheries.

8.3.2 Effort Aggregation (Scenarios 2, 3 and 4)

There is concern that there may be a concentration of fishing effort during the peak
pulse months of December-early January and March-April. These are seen as the
periods when the CPUE is highest and the cost/kg of catch is lowest.

In the modelling fishers are assumed to optimize over the season. Given the various
parameters, including costs, it is unlikely that effort aggregation is either a profit or
utility maximizing strategy for individual fishers. In large part this is because under
Scenarios 2, 3 and 4, effort consumed in say December-January is sunk and cannot be
retrieved. It therefore has an opportunity cost which the model takes account of and
which is not evident in the current system.

Individual fishers will carefully weigh up the opportunities being forgone if they
commit fishing days or catch. This will depend, among other things, on individual
fisher’s risk preferences and on the outlook for relative beach prices of lobster.
During the transition period when fishers are learning and adapting to any new
system, there may be greater risk of effort aggregation.

Compared to the existing management scenario, intra seasonal price variation will
have a potentially important role to play and lobster fishers will likely be looking to
processors for reliable indicators of likely intra-seasonal prices on which to base their
operational business plans and fishing decisions.
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8.3.3 Stock Level Risks (Catch Limiting Scenarios 3 and 4)

Under these catch controlled scenarios, the modelling results show that closing stocks
of breeder biomass fall to low levels during low abundance seasons and in fact to
much lower levels than those for the existing regime (Scenario 1) and the pot/fishing
days regime (Scenario 2) during these periods. This reduction in closing biomass is
most notable for the fixed TACC (Scenario 3a) and fixed 1TQ (Scenario4a) and is
most pronounced in Zones C and A, although Zone A stocks have been shown to be
quite resilient in the past for unexplained biological reasons. The differences in
closing stock levels during the low abundance seasons among the alternatives were
not as pronounced in Zone B.

Whilst the stock levels in these instances recovered during the sequence of events that
played out over the ten-year cycle on which the modelling was based, the reduced
stock levels may be considered to pose an unacceptably high risk to resource
sustainability under the quota levels used in our modelling, particularly the fixed
TACC/ITQ scenarios (3a and 4a).

In these TACC controlled scenarios, there is a trade off between the level of
controlled catch to be set and what might be regarded as acceptable level of risk to
stock. If one of these scenarios were considered to be a serious contender for the
future direction of management arrangements in the fishery, then further sensitivity
analysis may help to shed light on the risk to breeder biomass levels. This could
consider the impact on the breeder biomass of quota set at more conservative levels to
those used in the modelling or what happens if recruitment in the fishery plays out a
different sequence of events to those captured by past data and used in the modelling.
However, what we do know from our long term equilibrium modelling results is that a
more conservatively set fixed TACC will ultimately require even fewer representative
boats to achieve the controlled catch levels over an extended season with more
efficient pot designs. We also know the dynamics of a rapidly increasing stock
abundance under a conservative set TACC will also have a tendency to produce
further reductions to the fleet in subsequent years.

8.3.4 Effort Reductions (ITE Scenarios 1 and 2)

For Scenarios 1 and 2, the modelling results show that closing stock of the breeder
biomass at the end of the ten-year cycle is lower than the opening stocks. Hence,
effort reductions are likely to be required at the end of the ten-year period, if not
before, to reduce the risks posed to resource sustainability if the rules under either of
these scenarios remained unchanged

8.3.5 Compliance and Research Risks

Under the TACC Scenarios (3) and ITQ Scenarios (4) there will be a different set of
compliance risks to manage. Currently the focus is on effort monitoring and a shift to
TACC/ITQ requires catch/quota monitoring. This is designed to minimize under and
undeclared catch and has greater emphasis on auditing catch and processor records.
There is a risk that, if this is additional to existing at sea compliance activities,
compliance costs will rise for the industry.

There is also a risk that, if quota busting is not controlled and becomes extensive, the
biomass will suffer and the sustainability of the resource could be threatened. This
could also be the case if compliance systems and processes are not appropriately
designed and protected.
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Under the fixed TACC Scenario 3a and fixed ITQ Scenario 4a, there is an increased
risk of quota busting in periods of high or increasing stock abundance because the
fixed TACC will be low relative to the stock and catching above the quota will be
relatively easy. This risk is exacerbated if the fixed TACC is set conservatively to
protect stock in low abundance years and if the beach prices rise during these periods,
which they typically tend to do.

Fisheries Research has a long established model that tracks and forecasts catch with a
high degree of accuracy based on very detailed and robust catch and effort data and
puerulus settlement indices. In order to allow this continued high level of catch
predictions in the presence of the proposed management regimes and changed pot
design they have indicated that additional costs will be incurred. These relate to the
need for additional research sites, independent breeding stock surveys and calibration
of data sets to allow for predictions based on new pot designs. The additional research
costs included in the modelling should minimize risk from these sources, and are in
fact small relative to the estimated potential net benefits. However, there must remain
some element of risk however small, that the system will perform less well in terms of
understanding and estimating the biomass under the proposed regimes with some
consequent small risk to the stock.

8.4 Matching Alternative Management Scenarios to Market
Opportunities

In Scenarios 1 and 2, there is a strong ‘rush to fish’ for lobster, resulting in a highly
variable intra-seasonal supply of animals to the market that corresponds to the two
peak pulses within a season. This also results in a markedly fluctuating annual catch
that reflects inter-seasonal variability in recruitment.
The intra-seasonal catch under these scenarios occurs in a limited season where the
peak supply of animals is unaligned to the peak demand periods in the Northern
hemisphere export markets where the bulk of the catch is sold.
There are those in the industry, especially in the processing sector who believe that,
from a marketing perspective, the variable supply outcomes from this regulatory
environment are not conducive to optimizing industry returns from the commercial
use of the limited rock lobster resource. Their view is that a regulatory framework that
is capable of flattening intra-seasonal catch over an extended season, and producing a
more stable, inter-seasonal catch would provide greater scope to secure higher
average product returns and beach prices than is the case under the existing intra- and
inter- seasonal catch patterns.
This market assessment has been reflected in the price differentials (marketing price
premiums) incorporated into the modelling for Scenarios 2, 3 and 4 alternatives.
These differentials, which are additional those captured in the existing Scenario 1 base
case, include:
e An ‘extended season’ marketing price premium for Scenarios 2, 3 (a, b, ¢ d)
and 4 (a, b, c,d);
e An ‘inter-year’ stability marketing price premium for the fixed TACC
Scenario 3a and fixed ITQ Scenario 4a and to a lesser degree the variable
TACC Scenario 3b and variable ITQ Scenario 4b;
e An ‘intra-year’ stability marketing price premium where there is a greater
flattening of the catch over the season as reflected in the ITQ Scenario 4
options (a, b, c and to a lesser extent d).
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The marketing price premiums in the model vary for each of the alternative scenarios,
although the pattern of prices within the season is the same across all scenarios.

As mentioned previously, the extent of those marketing price premiums (market price
premiums) reflects the current collective state of knowledge among consulted
processors about the world lobster markets and the product prices under alternative
seasonal supply patterns. Under the alternative Scenarios 2, 3 and 4, there will be
greater scope for processors to tailor intra-seasonal beach prices to better reflect the
relative market values of lobster and to influence lobster fisher’s decisions about
when they fish, where they fish and what they catch. The challenge would rest with
the processing sector if any of these alternatives were adopted.

Moreover, under Scenarios 2, 3 and 4 alternatives, lobster fishers will want to
discover reliable intra-seasonal price outlooks from processors so that they can make
informed decision about when to fish, where to fish and what to catch than they
currently do under the existing management scenario. Under these scenarios, fishers
have a limited number of fishing days or limited annual catch opportunity and will
want to be aware of the net profit opportunities forgone when they commit to fishing
days or catch during the course of the season.

8.5 Dynamic Efficiency Gains

The modelling cannot capture all the potential efficiency gains. Individual fishers will
adjust to the changed management rules in ways that cannot be envisaged at the
moment. The existence of these dynamic gains in efficiency means that the net
benefits will tend to be understated, particularly under the quota Scenarios 3 and 4.

8.6 Boat Numbers and Employment

There are fewer representative boats in the fishery in all Zones whichever scenario is
adopted. In the case of Scenarios 1, 1a, 2 and 3, the change is broadly in line with
past trends. Under the ITQ Scenario 4, the boat numbers are approximately halved.
This adjustment occurs largely during the implementation phase.

Fewer representative boat numbers under all scenarios means reduced direct
employment opportunities for skippers and deck hands in the lobster fleet. In the case
of Scenario 4, the reduction in employment opportunities for crew over the
implementation phase is most pronounced. This, on the other hand, should see
incomes rise among the fewer boats that remain.

The nature of the employment opportunities also change significantly under catch
controlled scenarios in all three Zones. Under Scenarios 3 and 4 alternatives, there can
be fewer days fished over an extended fishing season and there will be more inter-
seasonal variability in the annual number of pot lifts, which tends to drive deck hand
employment.

If any of Scenario 3 or Scenario 4 alternatives were adopted, the changed employment
requirements pose a new set of challenges for industry if it is to attract and hold
suitably skilled, experienced and reliable pool of deck hands. These challenges are
additional to those already confronting the industry under the existing arrangements as
a consequence of very competitive remuneration being offered by emerging Mid West
industries such as mining for employment suitable for deck hands. While this is a
general fishing industry challenge, a large portion of the commercial fleet is lobster
boats.

While there will be some flow on, or, indirect, employment impacts associated with
any reduction in direct employment of skippers and crew, the magnitude is not easy to
assess. In broad terms, much the same quantity of fuel and bait will be purchased,;
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boats will need to be repaired, although there may be fewer of them; and pots and
other fishing gear will still need to repaired and replaced. Hence, conventional
multiplier impacts in Chapter 7 are most likely an overstatement and should be taken
as being broadly indicative only.

8.7 Lifestyle Choices

The modelling is based on profit optimizing behaviour of the operator of the
representative boat in each lobster fishing zone. In practice, business choices made by
individual fishers about when they fish, where they fish, and how they fish may be a
trade off against lifestyle preferences that are about utility optimization, particularly
where family run businesses are generally involved. This should not be taken as
suggesting that such behaviour is less than optimal from society’s viewpoint.

Such tradeoffs can result in the net benefits being different to the modelling results
and outcomes. This may see more boats remaining in the fleet, and, consequently, the
employment impacts may be less.
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9 Appendices

9.1 Appendix 1: Meeting Dates

Project Steering Committee 21 June 2004

10 September 2004

24 November 2004

24 March 2005

13 July 2005

12 September 2005

29 September 2005

13 October 2005

19 October 2005

26 October 2005

Zone C Focus Group 28 July 2004

8 September 2005

Zones A/B Focus Group 27 October 2004

1 August 2005

Processors 29 July 2004

5 November 2004

15 November 2004

17 November 2004

5 July 2005

6 July 2005

Economics Group 27 July 2005

Biology Group 3 August 2005
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9.2 Appendix 2: GLOSSARY OF TERMS AND ABBREVIATIONS

USED
Term or Meaning
Abbreviation Used
carapace A shell cover on a lobster
CPUE This is the catch per unit of effort as measured by the catch per

pot lift

Efficiency Gains

A measure of the resource costs that could be saved by fishing
with the most cost effective combination of inputs and
optimizing the various aspects of the catch (pots, days, vessels)

ERA

Economic Research Associates Pty Ltd

FBL

Fishing boat license

ITE

Individual transferable effort entitlement defines the pot
numbers or pot/day that can be used by a commercial fisher to
catch lobster during a specified period of time. There is usually
no explicit limit on the size of the catch that may be taken
under an ITE system.

ITQ

Individual transferable quota defines a quantity of an
individual commercial fishers lobster catch entitlement. This is
usually expressed in kilograms and may relate to a specified
period of time, i.e. a season, month, or daily

MFL

Managed fishery license that is used to control access to a
defined fishery.

Opportunity Cost

A measure of the rate of return that could be earned away from
fishing if the resources committed to fishing were directed to
this next best activity.

Pl

Puerulus Settlement Indices is a measure of the recruitment in
the fishery

Pots

The term “pots’ is used in the report to refer to pots in the
water unless otherwise sindicated

Puerulus

A smooth, transparent miniature (infant) lobster

Rush to Fish

A situation where there is a greater incentive to catch sooner
rather than later relative to the catching behaviour that would
maximize fishery returns over the season

‘Reds’ Quota

This refers to the within season catch quota for the period from
Mid-March to 31 August in Zones A and B

Setose

A female lobster with distinct hairs on their swimmerets under
the tails indicating breeding condition.

Tarspot

A lobster carrying sperm packets.
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TACC

Total allowable commercial catch is the total quantity of
lobster that may be taken by the commercial fishing sector
from the fishery in a defined period.

‘Whites’” Quota

This refers to a within season catch quota for the period
November to mid-March in Zone B that is allocated to fishers
with Zone B and Zone A authorizations

WRL Western rock lobster
UCL ABS defined Urban Centre or Locality
Recruits Recruits consist of lobsters that have been legal size for less
than one year.
Survivors Survivors consist of lobsters that have been legal size for more
than one year, but less than two years.
Mature/Breeder Mature/breeders consist of lobsters that have been legal size

for more than two years.
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9.3 Appendix. 3: Lobster Catch Volumes and Values: 1990/91 to
2003/04 Seasons

Years Volume Landed
(tonnes) Value
($million)

1990-91 9206 190
1991-92 12130 249
1992-93 12270 222
1993-94 11007 300
1994-95 10793 297
1995-96 9798 234
1996-97 9901 266
1997-98 10495 213
1998-99 13008 267
1999-00 14530 392
2000-01 11266 301
2001-02 8966 303
2002-03 11387 278
2003-04 13564 258

Source Data: Fisheries Department
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9.4 Appendix 4: Landed Catch Volume and Value by Location: 1999-00 to 2003-04 Seasons

Location Quantity (tonnes) Value ($°000)
1999-00 | 2000-01 | 2001-02 | 2002-03 | 2003-04 | 1999-00 | 2000-01 | 2001-02 | 2002-03 2003-04
Carnarvon 3 5 88 131
Denham 15 6 4 399 152 122
South Passage 5 119
Kalbarri 474 510 439 317 522 12520 13640 14822 7751 9914
Port Gregory 160 124 97 127 121 4213 3315 3261 3109 2293
Horrocks Beach 4 85 73 60 81 87 2240 1948 2038 1977 1651
Geradton 5 2917 2398 2173 2491 2608 77020 64149 73328 60911 49581
Dongara 6 1169 878 779 908 892 30871 23514 26302 22217 16947
Leeman 7 633 506 386 508 601 16713 13554 13044 12415 11426
Knobby Head 4 56 44 33 43 36 1469 1183 1102 1063 677
Cliff Head 174 126 91 103 114 4594 3357 3069 2526 2162
Freshwater Point 541 444 284 308 362 14276 11874 9582 7537 6872
Green Head 296 241 168 202 225 7816 6444 5667 4946 4274
Jurien Bay 778 596 443 535 591 20549 15945 14939 13074 11238
Cervantes 993 674 516 673 656 26210 18026 17403 16445 12460
Little Bay 4 58 44 37 44 37 1535 1173 1246 1077 702
Lancelin 8 1473 1020 741 1047 1239 38896 27286 25007 25592 23531
Ledge Point 650 421 341 517 603 17153 11265 11505 12644 11463
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Sandy Point 4

4 15 28 30 27 99 406 933 725 510

Seabird 322 221 132 204 293 8500 5916 4443 4989 5560
Fremantle 9 2864 3039 1421 2162 2938 75352 54100 47989 52861 55820
Mandurah 694 648 449 634 924 18309 17343 15162 15502 17547
Bunbury 139 176 171 155 167 3677 4698 5766 3796 3176
Busselton 10 26 28 75 171 312 690 763 2555 4170 5934
Hamlin Bay 4 8 75 113 214 118 202 2526 2770 4071
Augusta 4 7 15 35 116 109 188 520 857 2204

Notes:

4 The other reported catch landed at these locations relates entirely to lobster fishing activity.
5 Includes lobster catches landed at the Abrolhos and Pelsart Islands, Drummond Cove, and Coronation Beach.
6 Includes lobster catch landed at 7Mile Beach.

7 Includes lobster catch landed at Beagle Island and Desperation Bay.
8 Includes lobster catch landed at Wedge Island.

9 Includes lobster catches landed at Two Rocks, Yanchep, Mindarie Keys, Hillarys, Perth and Safety Bay.
10 Includes lobster catches landed at Quindalup and Dunsborough.
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9.5 Appendix 5: Lobster Boats: 1963-64 to 2003/04 (Number)

Year Zone A Zone B Zone C All Zones
1963/64 193 254 411 858
1964/65 201 249 402 852
1965/66 228 202 395 825
1966/67 202 224 398 824
1967/68 194 229 400 823
1968/69 197 216 410 823
1969/70 202 201 421 824
1970/71 205 213 402 820
1971/72 205 209 395 809
1972/73 199 215 395 809
1973/74 199 210 394 803
1974/75 199 207 403 809
1975/76 199 204 405 808
1976/77 199 191 412 802
1977/78 199 190 413 802
1978/79 207 175 403 785
1979/80 204 166 408 778
1980/81 198 170 401 769
1981/82 200 167 400 767
1982/83 201 175 382 758
1983/84 197 167 389 753
1984/85 197 167 389 753
1985/86 205 182 363 750
1986/87 205 179 350 734
1963/64 193 254 411 858
1988/89 191 169 352 712
1989/90 187 166 347 700
1990/91 180 166 343 689
1991/92 175 166 335 676
1992/93 168 167 330 665
1993/94 153 164 322 639
1994/95 149 158 314 621
1995/96 149 155 311 615
1996/97 149 154 308 611
1997/98 149 151 303 603
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1998/99 148 150 298 596
1999/00 148 150 296 594
2000/01 148 151 295 594
2001/02 142 144 284 570
2002/03 145 137 281 563
2003/04 138 136 275 549

Source: Fisheries Department
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9.6 Appendix. 6: Boat Numbers by Crewing Levels

Zone A

T 01/02 02/03 03/04

MONTH 2or< 3 4 5o0r> Total 2o0r< 3 4 5or > Total 20r< 3 4 5or> Total
11 75 70 | 8 1 154 74 78 | 7 159 75 71| 6 152
12 70 66 | 13 1 150 71 74 | 10 155 75 62 | 8 145
1 81 63| 9 153 72 76 | 8 156 75 62 | 7 144
2 70 83 | 16 169 72 79 | 16 167 69 69 | 13 151
3 60 79 | 19 158 66 77 | 15 158 68 64 | 13 1 146
4 64 73 | 14 151 67 75| 9 151 66 67 | 10 143
5 70 711 7 148 73 73 | 5 151 66 64 | 6 136
6 68 64| 6 138 68 60 | 4 132 65 60 | 4 129

Zone B 01/02 02/03 03/04

MONTH 20r< 3 4 5or > Total 20r< 3 4 5or> Total 20r< 3 4 5or> Total
11 61 89 4 2 156 55 87 4 146 68 69 4 141
12 59 95 4 158 55 88 5 148 68 71 4 143
1 64 82 4 150 57 83 2 142 70 62 4 136
2 65 100 4 169 59 91 2 152 71 71 3 145
3 65 85 3 153 59 80 2 1 142 76 64 1 141
4 64 87 2 153 60 79 2 141 82 60 3 145
5 65 82 2 149 67 73 2 142 79 59 1 139
6 63 82 2 147 71 64 2 137 82 59 2 143
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Zone C 01/02 02/03 03/04

MONTH 20r< 3 4 5or > Total 20r< 3 4 5or> Total 20r< 3 4 5or> Total
11 28 225 | 23 1 277 21 233 | 28 2 284 30 219 | 27 2 278
12 34 242 | 31 1 308 20 249 | 33 6 308 29 236 | 33 3 301
1 38 248 | 30 1 317 22 269 | 27 4 322 30 275 | 28 1 334
2 33 249 | 17 299 27 256 | 25 2 310 33 240 | 26 1 300
3 34 256 | 15 1 306 25 253 | 25 1 304 36 235 | 19 2 292
4 34 251 | 18 303 28 258 | 22 1 309 35 243 | 24 302
5 34 241 | 18 1 294 36 242 | 19 1 298 34 245 | 19 298
6 44 230 | 17 2 293 40 232 | 16 1 289 34 233 | 18 285

Notes:

@ Boat number details in this Appendix could not be reconciled with those shown in the Appendix 5. However, the data gives an insight into boat utilization and crewing
levels by month between fishing zones.

tBoat numbers in the period Month 11 to Month 2 reflect Zone A authorization exercising their entitlements to fish Zone B during these months.

1 The 2001/02 season is considered by the Fisheries Department as a below average catch season.

2 The 2002/03 season is considered by the Fisheries Department as an average catch season

3 The 2003/04 season is considered by the Fisheries Department to be an above average catch season

Source Data: Fisheries Department
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9.7 Appendix 7: Distribution of Western Rock Lobster Managed Fishery Licenses by Pot Unit Endorsements?:
2003-04 (Number)

Endorsed Pot Units? Zone A Zone B Zone C All Zones
60<70 4 2 Nil 6
70<80 5 3 5 13
80<90 7 6 6 19
90<100 12 21 16 49

100<110 17 19 25 61
110<120 19 20 46 85
120<130 22 21 38 81
130<140 10 18 48 76
140<150 18 15 33 66
150<160 11 7 32 50
160<170 4 1 14 19
170<180 2 3 4 9
>180 8 1 8 17
Total 139 137 275 551

Note:

1Excludes non-operable licenses that have less than the minimum number of pot unit endorsements on the license. There were 11 in Zone A, 13 in Zone B and 26 in Zone C.
2Multiplying the endorsed pot units by 0.82 can derive the “‘pots in water’ entitlement. This factor represents the reduction in pot usage entitlement that occurred in the 1993-94
season.

Source: Fisheries Department
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9.8 Appendix 8: Pot Lifts and Catch Volumes by Season by Zones- 1993/941 to 2003/04

Years Zone C ZoneA&B All Zones
Catch (t) Pot Lifts (No.) Catch (1) Pot Lifts (No.) Catch (t) Pot Lifts (No.)

93/94 5539 5251480 5468 4649676 11007 9901156
94/95 5184 5252390 5609 4677356 10793 9929746
95/96 4410 5327022 5386 4806432 9796 10133454
96/97 4458 5482484 5443 4767434 9901 10249918
97/98 5090 5641597 5405 4784284 10495 10425881
98/99 6875 5721238 6133 4752125 13008 10473363
99/00 8249 5680519 6281 4717747 14530 10398266
00/01 6075 5444435 5191 4743063 11266 10187498
01/02 4515 5334708 4451 4615780 8966 9950488
02/03 6420 5353411 4967 4825811 11387 10179222
03/04 8161 5369141 5403 4730064 13564 10099205

Notes: tAn 18% pot reduction was effective from this season and remained effective for all seasons in this Table.

Source Data: Fisheries Department
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9.9 Appendix 9: Annual Lobster Catches and Average Annual '‘Beach’ Prices: 1990-91 to 2003-04

Year ZonesA & B Zone C Total Perth | Constant | Trade Weighted Standardized
Catch (t) | Price ($/kg) | Catch (t) | Price ($/kg) | Catch (t) Price CPI* Prices Exchange Rate? |  Current Prices® ($/kg)
($/kg) ($/kg)
1990-91 5540 20.65 3666 20.66 9206 20.65 105.10 27.43 77.12 21,51
1991-92 6057 21.00 6073 20.00 12130 20.50 105.90 27.02 76.10 21.08
1992-93 5669 18.50 6601 17.75 12270 18.10 106.20 23.79 69.69 17.04
1993-94 5468 28.00 5539 26.50 11007 27.25 108.50 35.06 70.74 26.04
1994-95 5609 29.00 5184 26.00 10793 27.56 112.30 34.26 75.03 27.94
1995-96 5388 25.50 4410 22.00 9798 23.92 116.70 28.61 77.12 24.92
1996-97 5443 27.50 4458 26.00 9901 26.82 118.30 31.65 78.22 28.34
1997-98 5405 20.50 5090 20.00 10495 20.26 118.00 23.97 65.13 17.83
1998-99 6133 20.50 6875 20.50 13008 20.50 120.10 23.83 63.51 17.59
1999-00 6281 27.00 8249 27.00 14530 27.00 122.90 30.67 62.29 22.72
2000-01 5191 27.00 6075 26.50 11266 26.73 129.60 28.79 52.21 18.85
2001-02 4451 33.75 4515 33.75 8966 33.75 133.10 35.40 52.80 24.07
2002-03 4967 24.45 6420 24.45 11387 24.45 136.80 24.95 59.95 19.80
2003-04 5403 19.00 8161 19.00 13564 19.00 139.60 19.00 74.02 19.00
Notes:

11989-90=100
2 Trade weighted exchange rate based on the monthly pattern of lobster exports for a below average, average and above average catch season and US $/AUS$ exchange rates operating at
the mid point of each month of lobster catch
3Current Prices standardized at the 2003-04 trade weighted exchange rate.
Sources: Department of Fisheries
Reserve Bank of Australia and Australian Bureau of Statistics
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9.10 Appendix 10: Catch and Price Assumptions
RESTRICTED SEASON (15 November-30 June)

9.10.1.1 (a) Catch Assumptions (tonnes)

Season | Nov* | Dec* Jan Feb March | April May June | Total
Low 170 | 1615 850 765 1785 1700 | 1190 425 | 8500
Catch
High 280 | 3780 | 1960 | 1260 | 2240 2320 | 1400 700 | 14000
Catch
* Predominately “whites’
9.10.1.2 (b) Exchange Rate Assumptions
$A -$US 72cents
9.10.1.3 (c) ‘Relative Beach Price’ Index: High Catch Season
Grade Nov Dec Jan Feb Mar Apr May June July
A 100 98 101 104 107 110 113 115 117
B&C 92 90 93 96 98 101 104 106 108
D 96 96 110 | 110 96 96 100 105 110
E* 102 102 115 | 115 102 102 105 110 115
F/ 110 110 120 120 104 104 110 115 120
G/H*2

* According to processor return data collected by the Fisheries Department, these grade sizes are sold

mainly as green tails or live rather than whole cooked or whole green

2 Price differential do not appear to be significant among these larger lobsters
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9.10.1.4 (d) ‘Beach Price Assumptions: High Catch Season ($/kg)
Grades Nov Dec Jan Feb Mar Apr May June July
A 17.00 | 16.65 | 17.20 | 17.70 | 18.20 | 18.70 | 19.20 | 19.55 | 19.90
B&C | 15.65 | 1530 | 15.80 | 16.30 | 16.65 | 17.20 | 17.70 | 18.00 | 18.35
D 16.30 | 16.30 | 18.70 | 18.70 | 16.30 | 16.30 | 17.00 | 17.85 | 18.70
E 1735 | 17.35 | 1955 | 1955 | 1735 | 17.35 | 17.85 | 18.70 | 19.55
F/IGH | 18.70 | 18.70 | 20.40 | 20.40 | 17.70 | 17.70 | 18.70 | 19.55 | 20.40
9.10.1.5 (e) ‘Beach Price Assumptions: Low Catch Season (8500
tonnes).

This would most probably mirror the same pattern of relative prices and monthly price
movements of the high catch season except at a higher price levels. The marginal
price difference in November ‘beach prices’ for Size A due to volume changes is
around $3 to $4 i.e. $20/kg instead of $17/kg.

EXTENDED SEASON (November-August)

9.10.1.6

(a) Catch Assumptions (tonnes)

Catch assumptions for the extended season were prepared on the basis that the pot/day
entitlements would be specified at a level that would retain catch within defined
sustainable levels and that the exercise of those entitlements by fishermen would see

an effort shift from the typical pulse months (higher CPUE) to later period because of

prospect of higher prices on average offsetting lower CPUE's and other risks (poor
weather and sea conditions). This effort shift could be expected to result in the
distribution of the catch by grade sizes shifting slightly in favour of larger sizes, that
is, fewer of size A and more B, C, and D’s, including perhaps the large sizes.

Season | Nov* | Dec* | Jan | Feb | Mar | Apr | May | June | July | Aug | Total
Low 200 | 1380 | 725 | 650 | 1525 | 1455 | 1015 | 360 | 325 | 325 | 8500
Catch

High 355 | 3220 | 1670 | 1070 | 1905 | 2030 | 1190 | 595 | 535 | 535 | 14000
Catch

* Predominately ‘whites’
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9.10.1.7 (b) Exchange Rate Assumptions
$A -$US T72cents

9.10.1.8 (c) Generally Expected Extended Season ‘Beach Price’
Impacts

All other things remaining equal, the changed monthly catch pattern under an
extended season could be expected to result, on average, in higher ‘beach prices’ for
two reasons on the assumption that the processing sector is very competitive. Catch is
shifted from lower into expected higher product-priced months where catch was
traditionally unavailable (July through to end of August). Second, an opportunity to
marginally shift catch into the window when live lobster markets tend to be most
profitable compared to other forms of lobster products (i.e. February to mid-March
and then May/June). These profitable live lobster trade windows can extend an extra
couple of weeks between low compared to a high catch seasons.

9.10.1.9 (d) Relative ‘Beach Price’ Index: High Catch Season

Grade Nov | Dec | Jan | Feb | Mar | Apr | May | June | July | Aug

A 100 | 99 107 | 110 | 108 111 118 125 125 125

B&C 92 91 98 100 | 100 102 109 116 116 116

D 96 97 118 | 118 98 98 105 110 118 118

E* 102 | 102 | 119 | 119 | 102 102 107 112 119 119

F/G/H*2 | 115 | 115 | 120 | 120 104 104 110 115 120 120

* According to processor returns submitted to Fisheries, these grade sizes are sold mainly as green
tails or live rather than whole cooked or whole green

2 As a general rule price differentials do not appear to be significant among these larger lobsters

9.10.1.10 (e) ‘Beach Price’ Assumptions: High Catch Season ($/kg)

Grades | Nov | Dec | Jan Feb | Mar | Apr | May | June | July | Aug | Sept

Oct

A 17.00 | 16.85 | 18.20 | 18.70 | 18.40 | 18.90 | 20.25 | 21.25 | 21.25 | 21.25 | 17.00

17.00

B&C | 15.65 | 15.50 | 16.70 | 17.00 | 17.00 | 17.35 | 18.50 | 19.70 | 19.70 | 19.70 | 16.00

16.00

D 16.30 | 16.50 | 20.10 | 20.10 | 16.60 | 16.60 | 17.85 | 18.70 | 20.10 | 20.10 | 20.10

17.85

E 17.35 | 17.35 | 20.25 | 20.25 | 17.35 | 17.35 | 18.20 | 20.25 | 20.25 | 20.25 | 20.25

19.05

F/G/H | 19.55 | 19.55 | 20.40 | 20.40 | 17.70 | 17.70 | 18.70 | 19.55 | 20.40 | 20.40 | 20.40

19.55

9.10.1.11 (f) ‘Beach Price’ Assumptions Extended Low Catch Season
(8500 tonnes)

This would most probably mirror the same pattern of relative prices and monthly price
movements of the high catch except at a higher price level. The marginal price
difference in November ‘beach prices’ for Size A due to volume changes is around $3
to $4/kg i.e. $20/kg instead of $17/kg.
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9.11 Appendix 11: Specified Alternative Management Options for the Western Rock Lobster Fishery

Controls

Current ITE

Modified ITE

ITQ-Effort controlled

ITQ

1. Spatial — boundaries

Cape Leeuwin to NW Cape

Four Fishing Zones (A, B,
C and Big Bank). 1

No Change
Three Zones (A,B&C) 1

No Change
Three Zones (A,B & C) 2

No Change

Three Zones (A, B &
C)2

2. Temporal — opening and

Seasonal Controls:

Extended Season

Extended Season

Extended Season
closing times 15 November-30June 15 November -31 August 15 November -31 August 15 November -31
(Zones B & C) (Zones B & C) (Zones B & C) August (Zones B & C)
15 March-30 June (Zone A) | 15 March-31August (Zone | 15 March-31August (Zone | 15 Mar-31Aug (Zone
Zone A authorizations are A) A) A)
entitled to fish in Zone B Zone A authorisations are | Zone A authorisations are | Zone A authorisations
up until 14 March. entitled to fish in Zone B entitled to fish in Zone B are entitled to fish in
Big Bank 10 Feb-last day up until 14 March. up until 14 March. Zone Il?/lgrpcﬁntll 14
of February. No Big Bank. No Big Bank. '
No Big Bank.
3. Access Transferable zone specific No Change. No Change. No Change.
WRL Managed Fishery
License (MFL) attached to
a Fishing Boat License More than one WRL

(FBL).
One WRL MFL per FBL.3

More than one WRL MFL
can be attached to an FBL
but only one MFL
entitlement can be
exercised on any day. 3

More than one WRL MFL
can be attached to an FBL
but only one MFL
entitlement can be
exercised on any day. 3

MFL can be attached to

an FBL but only one

MFL entitlement can

be exercised on any
day. 3
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Controls Current ITE Modified ITE ITQ-Effort controlled ITQ
Right of renewal. No Change. No Change. No Change.
Minimum Unit Entitlement | Minimum Unit Entitlement Minimum catch quota Minimum catch quota
(63) is required to operate. (45) to fish. entitlement equivalenttoa | entitlement equiv. to a
45-pot entitlement to fish. 45 pot entitlement to
fish.
4. Effort Individually transferable Not Applicable . Replaced by a seasonal Not Applicable.

Unit Entitlements (69,282
units).

Individual maximum Gear
Usage (56,813 pots that can
be operated).

No Change.

With a maximum number
of pot/fishing day
entitlements in each zone
endorsed on the MFL i.e. -
Zones B & C-185 pot/
fishing days - Zone A-90
pot/fishing days.

No allowance for ‘dud’

catch quota/pot

No Change.

Not Applicable.

No maximum pot
usage Fishers can use
as many pots as they

like.

Not Applicable.
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Controls

Current ITE

Modified ITE

ITQ-Effort controlled

ITQ

Pot size & volume
restricted and escape gaps
remain the same.

Pot setting and retrievals
restricted to one/day.

days.

Two day and more pulls
are to be treated as one day
pulls.

No carry forward of
pot/fishing day credits, i.e.
an individual fisher’s
maximum pot numbers
deemed to be used on each
fishing day.

No Change.

No Change.

Not Applicable.

Not Applicable.

Not Applicable.

50% increase in pot volume
and 3 necks/pot in year 3.

No Change.

Not Applicable.

Not Applicable.

Pot design freedom up
to a 40% efficiency
increase

Multiple day pulls to
be allowed.
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Controls Current ITE Modified ITE ITQ-Effort controlled ITQ
5. Biological Minimum size limits.
77mm carapace (15 Nov-31 No Change. No Change. No Change.

Jan).

76 mm carapace (1Feb-30
Jun).

Maximum size limits for
female.

115 mm carapace south of
30°South.

105 mm carapace north of
30°

South.

Taking setose and tarspot
prohibited.

76 mm carapace (1 Feb-31
Aug).

No Change.

No Change.

No Change.

76 mm carapace (1 Feb-31
Aug).

No Change.

No Change.

No Change.

76 mm carapace (1
Feb-31 Aug).

No Change.

No Change.

No Change.
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Controls Current ITE Modified ITE ITQ-Effort controlled ITQ
6. Annual Catch Not Applicable. Not Applicable. Annual TACC, i.e. two Annual TACC, i.e. two
scenarios: scenarios:

6. Annual Catch (continued)

1.Conservatively fixed
‘Seasonal’ TACC for each
Zone, i.e. Zone A-1,700
tonnes, Zone B-3,400
tonnes, Zone C-6,000
tonnes*

or

2.A conservatively set
variable annual TACC
based on predicted
(puerulus) sustainable catch
levels for each of Zones A,
B and C.

Zone A authorisation will
have a catch quota in Zone
B that can be fished until
15 March®.

Individual Transferable
Annual Catch quotas (kg)
by zone endorsed on
individual
ME] '«

1.Conservatively fixed
‘year-in-year-out’
TACC for each Zone,
i.e. Zone A-1,700
tonnes, Zone B-3,400
tonnes, Zone C-6,000
tonnes*

or

2.A conservatively set
variable annual TACC
based on predicted
(puerulus) sustainable
catch levels for each of
Zones A, B and C.

Zone A authorisations
will have a catch quota
in Zone B that can be
fished in Zone B at any
time of the season.’

Individual Transferable
catch Quotas (kgs) by
zone endorsed on
individual MFL’s.
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Controls Current ITE Modified ITE ITQ-Effort controlled ITQ
7. Satellite Vessel VMS assumed to be VMS will be operational. VMS will be operational. VMS will be
Monitoring System (VMS) operational® operational.

8. Transferability

Individual pot entitlements
are not transferable
between Zones B & C but
are transferable within
these two zones.

Individual pot entitlements
are transferable between
Zones A & B. Current
policy requires that there
must be a 100% swap in
each direction.”.

Individual residual
pot/fishing day
entitlements would not be
transferable between zones
but transferable within
zones between fishers
during the season, but
within a maximum gear
usage constraint.®

Individual residual catch
quota/pot would not be
transferable between zones
but transferable within
zones between fishers.’

Individual catch quota
to be fully transferable
within zones and
within seasons.

9. Cost Recovery

Fisheries Department
management costs
recovered according to
cost attribution and
recovery rules

No Change.

No Change.

No Change.

10. Processing

-Licensed processing
establishments

-Licensing of lobster
processing for Australian
domestic market is not
restricted

No Change.

No Change.

No Change.

No Change.

No Change.

No Change.
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Controls Current ITE Modified ITE ITQ-Effort controlled ITQ

- Licensing of lobster
processing for export is

Processing Sector . - No restrictions on export No restrictions on export No restrictions on
restricted to the existing ing li ing li b .

(continued) number of issued licenses processing license processing license numbers. export processing

: numbers. license numbers.

currently 16.%

Notes:

1. Big Bank is incorporated into Zone B for modelling purposes, as it is a minor subset of Zone B. In the Department’s judgment, this is not likely to impact materially on the outputs
from the modelling. Under the existing management rules Big Bank operates in the following way: A Zone fishers can fish in Zone B up until 14 March, when they must go to the
Abrolhos Islands. A and B Zone fishers who nominate to fish the Big Bank from 10 February must remain in Big Bank until midday on the last day of February of the season. Big Bank
then becomes part of the B Zone fishery and any Zone A or B fisher can go there or leave it as they please.

2 Big Bank is incorporated into Zone B.

3 Other fishery endorsements can appear on an FBL

4 Zone C may need to be kicked-in at a lower figure if the introduction of annual catch quotas coincided with predicted low catch seasons

5 Zone A quota to be calculated using their share/proportion of the catch (based on the number of pots held on the MFL) taken in Zone B during the period 15 November to 14 March.
The proportion of catch thus calculated to be used for all future quota calculations.

6 No decision has been made to introduce VMS under the current management regime but for the purposes of this evaluation it has been assumed that VMS is operational

7 Unrestricted transferability of pot entitlements between Zones A & B was reviewed by Department of Fisheries and RLIAC during the course of this evaluation because of concerns
about the transfer of effort between Zone A and B going beyond historic levels. The policy adopted is to only allow transfers of pots from A Zone to B Zone and visa versa if there is an
equal transfer in the other direction

8 Pot days would be freed up such that the maximum pot usage can be increased at any time during the season by acquiring additional pot days, which can then be added together for
their period of use. For instance, a Zone C fisher has say 100 pots and 185 fishing day entitlement and has fished 85 days so far in a season, leaving 100 still to be fished. This fisher
can transfer to another lobster fisher up to 100 pots with 100 fishing days attached for each pot transferred. The same fisher with 100 pot and 100 days of fishing left could
purchase/lease say 80 pots with 80 days fishing left and use a max of 180 pots for 80 days fishing and then revert to 100 pots per day for 20 days to complete his entitlement.

9 For example, a Zone C fisher has 100 pots and an annual catch quota of 10,000 kgs and has caught 5,000 kgs so far in the season. This fisher can transfer up to 50 kgs/pot for up to 100
pots to another fisher for the balance of the season. In the same way a fisher with 100 pots and 5,000 kgs of quota left could purchase/lease 80 pots with 25 kg/pot (2,000 kg) of quota
left. He would then have 7,000 kg of quota left and he could use a maximum of 180 pots to catch 4,000 kg and then revert to 100 pots to catch the remaining 3,000kg. The fisher would
have to provide a date on which the 180 pot usage would commence. It would finish when 4,000 kg were taken and he would then have to revert to 100 pots again.

10 Continuation of this restriction on competition is conditional on satisfying the NCP “public interest’ test.

Source: Project Steering Committee
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9.12 Appendix 12: Fisheries Management Costs under Alternative
Management Scenarios

Fisheries Scenario 1 Additional Direct Costs (Above the Base Case)
Programs (2004-05 Scenario Scenario 3 (a) Scenario 4 (a)
Regime) 2 (Pot/Quotas) (ITQ)
Base Case (ﬁgotél;i;;i One-off On-Going One-off On-Going
Research $2,292,971 No (1) $1,100,000 M $1,100,000
Change (©) ©
Compliance | $3,001,673 No $500,000 | $1,580,000 $500,000 (d) $1,580,000 (e)
& Change (d) (e)
Enforcement
Management | $1,077,006 No $400,000 $40,000 $400,000 $40,000
Change () (9) M @
VMS (b) (b) (b) (b)
TOTAL $6,371,650 No $900,000 | $2,720,000 $900,000 $2,720,000
Direct Costs Change (h) )
$2,810,000 (h) $2,810,000 (h)
Notes:

(a) Assumed to be the same whether seasonal quota is fixed or variable.
(b) The introduction would be cost neutral and no additional costs of running VMS under the alternative scenarios
(c) Revised additional cost/year estimates to ensure availability of reliable stock assessments based on Bowen
(1994) paper. This comprises:

Black Market Monitoring-$100k/year

Research Information from daily quota forms-$100k/year

Commercial Monitoring of Additional Months & Sites- $200k/year

Independent breeding stock survey (additional sites & days)- $500k/year

Puerulus Collection (additional sites)- $10k/year

Recreational Survey-$40k/year

Stock Assessment Modelling & Data analysis- $150k/year
(d) Capital funding for development and implementation of database software
(e) On-going additional recurrent costs of:

New Quota Unit-$900,000

Data Entry- $480,000

Additional FMO’s-$200,000
(f) One-off cost of Implementation Task Force
(g) Assumes capital funding of software databases will be cost recovered by straight-line amortization method
over 10 years and added to the management cost component of the MFL Fee. The one-off cost of an
Implementation Task Force would be cost recovered but for ease of modelling this cost will be treated in the same
way.
Express all costs in recurrent equivalent terms, i.e. the $2,720k plus $90k ( the one-off $900k amortized over 10
years).
(i) No allowance for any additional cost due to extra research assessment of VMS data or development of research
databases for daily quota forms.

Source: Fisheries Department
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9.13 Appendix 13 Additional Modelling Results for Fishery Zones

This appendix includes the results for all of the scenarios considered for the final
report. As with the four key scenarios presented in the body of the report, in this
appendix key comparative results by fishing zone for each scenario over a ten-year
period are presented for each of the following output variables;:

e Biomass

e Annual Catch

e Annual Number of Boats

e Annual Number of Days Fished
Annual Number of Pot lifts
e Average Annual Net Economic Benefits

9.13.1 Zone C Results
9.13.1.1 Stocks- Breeder Biomass Index

Figure 9-1 shows comparative results for the breeder biomass index under each of the
alternative management scenarios at the end of each year over a steady state, ten-year,
period.

The X-marked horizontal line in Figure 9-1 represents the closing stock in Year O that
is the opening stock for the steady state ten-year period. The Year 1 stock number is
the outcome for first year with the biological model switched on and represents the
closing stock at the end of Year 1. This Yearl closing stock can be below the opening
stock for each of the Scenarios because fishers fished hard in Year 1.

The sustainability rule that is applied is whether closing stock at the end of the ten-
year period (that is, the Year 10 closing stock) is at or above the opening stock at the
beginning of the ten-year period (that is, the Year 0 closing stock).

The comparative results show that the closing stocks at the end of the ten-year period
are at or above the opening stocks at the beginning of the period for the management
Scenarios with fixed TACC. The increased closings stock outcomes under the fixed
TACC Scenarios reflects the high stock abundance in the later years and the fixed
seasonal quota constraints that limit annual catch substantially below those under the
alternative regimes.
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Figure 9-1: Zone C Breeder Biomass Index over the Steady State Ten-
Year Period

In the fixed TACC Scenarios 3a and 4a, the breeder biomass runs down to low level
during the low abundance years (Years 3 to 6). This poses a sustainability risk that
needs to weighed by fishery managers when determining the fixed TACC if either of
these scenarios were to be adopted.

There is also stock run downs in the low abundance years for the 50% variable TACC
alternatives (Scenarios 3b and 4b), although not posing the same degree of risk to
stock sustainability as the fixed TACC Scenarios 3a and 4a.

The breeder biomass levels under the 90% variable TACC regime (Scenarios 3c and
4c¢)) do not run down as much during the low abundance years

The closing stock at the end of the ten-year period falls below the opening stock at the
beginning of the ten-year for all scenarios other than the fixed TACC scenarios 3a and
4a.

9.13.1.2 Annual Catch

Figure 9-2 below reflects annual catch under each alternative scenario over the steady
state ten-year period. The fall in annual catch between years 3 to 5 in all or some of
these years for each scenario is due to low stock abundance.

This is also the case for the fixed TACC Scenarios 3a and 4a where in years 4 and 5
the annual catch falls below the quota entitlement. This is because it is unprofitable
for the profit-optimizing operator of the representative boat to fish additional days to
achieve the quota entitlement.

The high catches in years 7 and 8 for all scenarios (except the fixed TACC Scenarios
3a and 4a) reflect high stock abundance in those years.
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Figure 9-2: Zone C Annual Catch over the Steady State Ten-Year
Period

9.13.1.3 Boats

Table 9-1 below shows the comparative results for the number of boats under each of
the alternative scenarios. The boat numbers in these comparative results reflect the
number of representative boats under each Scenario. This is a variable that is
dependent on the number of fishing days, pot efficiency and pot lifts.

Table 9-1: Zone C Lobster Fleet

Reference Points Boats Numbers Reduction in Boat Numbers
10 Years Ago 322
Current * 275 - 47
Closing Fleet at the End of the
Ten year Steady State:

-Scenarios 1, 2 and 3 260 -15

Scenario la 247 -28
Scenario 4a 200 -752
Scenario 4b 170 -1052
Scenario 4c 138 -137

Notes:

L The current boat numbers makes no allowance for the impact of removal of the 150-pot rule where adjustments
to this rule change are still playing out within the industry.

2 Compared to the current boat numbers

Boat numbers, whilst declining under all scenarios, do not fall dramatically under

Scenarios 1, 2 and 3 over the steady state ten-year period as they do under Scenario 4.
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9.13.1.4 Days Fished

The comparative days fished for each of the management Scenarios is shown in
Figure 9-3 below. Scenario 1 reflects the historical inter-seasonal pattern of days
fished observed for the existing management arrangements. In the case of Scenario 2,
where the rush to fish incentive remains, the maximum number of fishing days is used
in all years.

Under the fixed TACC scenarios (Scenarios 3a and 4a), fishers fish harder (more
days) during the low abundance period in an endeavour to achieve the catch limit. In
these Scenarios the catch limit is achieved in fewer days when stocks are more
abundant (Years 7 to 9) and in view of the more efficient pot design available under
these management options. In the variable TACC Scenarios (Scenarios 3b and 4b),
the catch limits are achieved in fewer days as a result of more efficient pot design
with more pots/boat.
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Figure 9-3 : Zone C Annual Number of Days Fished Over the Steady
State Ten-Year Period

9.13.1.5 Pot Lifts~

Figure 9-4 shows the aggregate number of annual pot lifts for each of the management
scenarios. Scenario 1 reflects the observed inter-seasonal pattern of pot lifts for a ten-
year period under the existing management arrangements. In the case of Scenario 2,
the maximum number of pot lifts occurs on all available fishing days in each year
over a ten-year period. For both Scenarios the ‘rush to fish’ is switched on in the
model.

In the case of Scenarios 3a and 4a, the rise in annual number of pot lifts in years 3to 6
reflect the low stock abundance where fishers fish harder in an attempt to achieve the
annual TACC. The fall in the number of annual pot lifts in the later years reflects high
stock abundance. In these instances, the annual TACC can be achieved with fewer pot
lifts with more efficient pot designs.

The differences in annual pot lift numbers among the quota Scenarios reflects either
differences in comparative TACC between fixed and variable TACC (Scenario 3a
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compared to Scenario 3b and Scenario 4a compared to Scenario 4b) or more efficient
pot design and no constraint on pot numbers (Scenario 4 compared to Scenario 3).

[=X—S5c1 —@—5c2 —+—5Sc3a —O=—Sc3b —M@=—Sc3c

Scda = N = Scab = A = Scac|

7,000,000

6,000,000 -

5,000,000 -

4,000,000

3,000,000 -

Annual # Pot Lifts

2,000,000

1,000,000

Year

Figure 9-4: Zone C Annual Number of Pot Lifts Over the Steady
State Ten-Year Period

9.13.1.6 Annual Flow of Net Benefits

The figure below shows the annual net economic benefits under each of the
alternative scenarios over the steady state ten-year period. The flow of net benefits is
higher for all alternative Scenarios compared to the base case (Scenario 1) and
greatest for each of the controlled catch Scenarios, particularly Scenarios 4a and 4b
and 4c respectively. This later outcomes reflects the removal of the constraint on pot
numbers which allows for fleet and capital rationalization, and the use of more
efficient pot designs.
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Figure 9-5: Zone C Annual Net Economic Benefits Over the Steady
State Ten-Year Period

Average Annual Net Benefit over the Steady State Ten-Year

Period

Figure 9-6 shows the comparative results of the average annual net benefits over the
ten-year steady state period for each of the management scenarios.
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Figure 9-6: Zone C Average Annual Net Benefits over the Steady
State Ten-Year Period
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9.13.2 Zone B Results
9.13.2.1 Stocks — Breeder Biomass Index

Figure 9-7 below shows comparative results of stocks under each of the alternative
management scenarios over a steady state, ten-year, period. The variables that explain
the differences between the alternative management scenarios are how and when the
catch is taken and stock abundance.

The X-marked horizontal line in Figure 6-7 represents the closing stock in Year O that
is the opening stock for the steady state ten-year period. The Year 1 stock number is
the outcome for first year with the biological model switched on and represents the
closing stock at the end of Year 1. This Year 1 closing stock can be below the opening
stock for each of the Scenarios because fishers fished hard in Year 1.

The sustainability rule that is applied is whether closing stock at the end of the ten-
year period (that is, the Year 10 closing stock) is at or above the opening stock at the
beginning of the ten-year period (that is, the Year 0 closing stock).

The comparative results show that the closing stocks at the end of the ten-year period
are at or below the opening stocks at the beginning of the period for all management
Scenarios, except for the fixed TACC Scenarios.
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Figure 9-7: Zone B Breeder Biomass Index over the Steady State Ten-
Year Period

In the fixed TACC Scenarios 3a and 4a,whilst the closing of breeder biomass runs
down during the low abundance years (Years 3 to 6), the degree of risk to stock
sustainability is not the same as it is for these Scenarios in Zone C.

9.13.2.2 Annual Catch

Figure 9-8 below reflects annual catch under each alternative scenario over the steady
state ten-year period. Unlike Zone C, the fixed TACC is achieved in all years over the
ten-year period, whilst the increased in annual catch in Years 5, 6 and 7 under the ITE
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Scenarios 1 and 2 and the variable TACC alternatives (Scenarios 3b, 3c and 4b, 4c),

reflected high stock abundant period.
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Figure 9-8: Zone B Annual Catch over the Steady State Ten-Year

Period

9.13.2.3 Boats

Table 9-2 below shows the comparative results for number of boats under each of the
alternative scenarios over the ten-year period. The boat numbers in these comparative
results reflect the number of representative boat under each Scenario. This is a
variable that is dependent on the number of fishing days, pot efficiency and pot lifts.

Table 9-2: Zone B Lobs

ter Fleet

Reference Points Boats Numbers Reduction in Boat Numbers
10 Years Ago 164
Current * 136 -28
Closing Fleet at the End of the

Ten year Steady State:
-Scenarios 1, 2 and 3 121 -15
Scenario la 115 -21
Scenario 4a 66 =702
Scenario 4b 61 -752
Scenario 4c 59 =77

Notes:

L The current boat numbers makes no allowance for the impact of removal of the 150-pot rule where adjustments

to this rule change are still taking place with
2 Compared to the current boat numbers

in the industry.
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Boat numbers, whilst declining under all scenarios, do not fall as much under
Scenarios 1, 2 and 3 over the steady state ten-year period as they do under Scenario
4.In the case of Scenario 4, the model uses fewer representative boat numbers to
achieve the specified TACC under the optimizing solutions.

9.13.2.4 Days Fished

The comparative days fished for each of the management Scenarios is shown in
Figure 9-9 below. Scenario 1 reflects the historical inter-seasonal pattern of days
fished observed for the existing management arrangements. In the case of Scenario 2,
where the rush to fish incentive remains, the maximum number of fishing days is used
in all years.

For both Scenarios, the number of days fished is driven by the constraint on pot
numbers. This is also the case for Scenarios 3a and 3b. The catch controlled Scenarios
require fewer days to achieve the specified TACC and because more efficient pot
designs are used.

In the case of Scenarios 4a and 4b there are fewer days fished. This reflects fewer
boats and more efficient pot designs.
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Figure 9-9: Zone B Annual Number of Days Fished over the Steady
State Ten-Year Period

9.13.2.5 Pot Lifts

Figure 9-10 shows the aggregate number of annual pot lifts for each of the
management scenarios. Scenario 1 reflects the observed inter-seasonal pattern of pot
lifts for a ten-year period under the existing management arrangements. In the case of
Scenario 2, the maximum number of pot lifts generally occurs over the period because
both pot numbers and fishing days are constrained. Under both Scenarios, the’ rush to
fish” is switched on in the model.

The differences in annual pot lift numbers among the catch controlled Scenarios
reflects either differences in comparative TACC between fixed and variable TACC
(Scenario 3a compared to Scenario 3b and 3c and Scenario 4a compared to Scenario
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4b and 4c) or more efficient pot design and no constraint on pot numbers (Scenario 4
compared to Scenario 3).

[=—Xx—S5c1 —@—5c2 =—+= Sc3a —O=—Sc3b —M@=Sc3c =—O= Scda = A = Scdb = & = Scdc]

4,000,000

3,500,000 o ——¢ - ~ —* ﬁﬁ?
°
X
X/ — ></
3,000,000 - e - 4\5
/ - \ *‘ - — +
z * SO~

- — — — — — — —

oo | 4= T TR N T T T A TR
£ o — - — T { TS e A WL LU
- L A - - - m A== A" S . .- .

s & - A A g N :A ----- R -
#* 2,000,000 - s N R — - s _— -

2 o — - e

g

<

1,500,000

1,000,000

500,000 A

Year

Figure 9-10: Zone B Annual Number of Pot Lifts over the Steady
State Ten-Year Period

9.13.2.6 Net Benefits

The Zone B net benefits are combined with Zone A. This is because boats with a
Zone A authorizations are entitled to fish in Zone B and usually do so up until the end
of February, when they gear up for the commencement of Islands fishing season on
14 March. The fixed costs of Zone A operators cannot be easily split between the
Zone A and Zone B activities, except by using an arbitrary rule. In these
circumstances, a combined Zone A/B optimization outcome was a more plausible
approach.

The combined Zone A/B results are shown separately below.

9.13.3 Zone A Results
9.13.3.1 Stocks

Figure 9-11 below shows comparative results of stocks under each of the alternative
management scenarios over a steady state, ten-year, period. The breeder biomass in
Zone A is very sensitive to management scenarios because Zone A animals are
already sexually mature by the time they reach legally catchable size which means
that there is no buffering from the catch being taken from three different size classes.
This is only of concern if the biology of Zone A is independent and self-contained. In
Zone A the breeder biomass has been modelled as independent but not self-contained.
The X-marked horizontal line in Figure represents the closing stock in Year 0 that is
the opening stock for the steady state ten-year period. The Year 1 stock numbers for
each of the Scenarios are the outcomes for first year with the biological component of
the model is switched on and represents the closing stock at the end of Year 1. The
Yearl closing stocks for each of the Scenarios can fall below or rise above the
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opening stock for each of the Scenarios because fishers fished either harder or less
intensively under that Scenario in Year 1.

The sustainability rule that is applied is whether closing stock at the end of the ten-
year period (that is, the Year 10 closing stock) is at or above the opening stock at the
beginning of the ten-year period (that is, the Year 0 closing stock).

The comparative results show that the closing stocks at the end of the ten-year period
are below the opening stocks at the beginning of the period for all management
scenarios. The fall and rise in breeder biomass during the ten-year period reflect
respectively low and high abundance periods.
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Figure 9-11: Zone A Closing Stocks over the Steady State Ten-Year
Period

9.13.3.2 Annual Catch

Figure 9-12 below reflects annual catch under each alternative scenario over the
steady state ten-year period, which does not differ greatly among the Scenarios,
largely reflecting the relatively stable year-to-year catch pattern exhibited in this Zone
in the past. Unlike Zone C, the fixed TACC is achieved in all years except one over
the ten year period, whilst the increased annual catch in Years 5, and 6 under the ITE
Scenarios 1, 1a and 2) and the variable TACC alternatives (Scenarios 3b, 3c and
4b,4c), reflected high stock abundant period and vice-versa in Years 8 and 9.
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Figure 9-12: Zone A Annual Catch over the Steady State Ten-Year
Period

9.13.3.3 Boats

Table 9-3 below shows the comparative results for number of boats under each of the

alternative scenarios over the ten-year period. The boat numbers in these comparative

results reflect the number of representative boats for each zone in the fishery. This is a
variable that is dependent on the number of fishing days, pot efficiency and pot lifts.

Table 9-3: Zone A Lobster Fleet

Reference Points Boats Numbers Reduction in Boat Numbers
10 Years Ago 153
Current * 138 -47
Closing Fleet at the End of the
Ten year Steady State:

-Scenarios 1, 2 and 3 124 -14
Scenario la 118 -20
Scenario 4a 60 -782
Scenario 4b 64 =742
Scenario 4c 62 -76

Notes:

L The current boat numbers makes no allowance for the impact of removal of the 150-pot rule where adjustments
to this rule change are still taking place within the industry.

2 Compared to the current boat numbers

As for zones C and B boat numbers, whilst declining under all scenarios, do not fall as
dramatically under Scenarios 1, 2 and 3 over the steady state ten-year period as they

do under Scenario 4.
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9.13.34 Days Fished

The comparative days fished for each of the management Scenarios is shown in
Figure 9-13. Scenario 1 reflects the historical inter-seasonal pattern of days fished
observed for the existing management arrangements. In the case of Scenario 2, where
the rush to fish incentive remains, the maximum number of fishing days is used in all
years because of the constraints on pot numbers and fewer fishing days.

The reduced number of days fished in years 5, 6 and 7 in the case of the controlled
catch and pot numbers Scenario 3 coincides with high abundance periods where the
annual TACC is achieved in fewer days fished with more efficient pot designs and
lower stock abundance in Years 3 and 4.
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Figure 9-13: Zone A Annual Number of Days Fished over the Steady
State Ten-Year Period

Scenario 4 options, where there are no constraints on pot numbers allow for greater
fleet and capital rationalization. This means fishers will work their capital base harder
over an extended season to achieved the seasonal catch limits.

9.13.3.5 Pot Lifts

Figure 9-14 shows the aggregate number of annual pot lifts for each of the
management scenarios. Scenario 1 reflects the observed inter-seasonal pattern of pot
lifts for a ten-year period under the existing management arrangements. In the case of
Scenario 2, the maximum number of pot lifts occurs on all available fishing days in
each year over a ten-year period. Under both Scenarios, the ‘rush to fish” is switched
on in the model.

In the case of Scenarios 3 and 4, the rise in annual number of pot lifts in Years 2, 3
and 4 reflects declining stock abundance where fishers fish harder in order to achieve
the annual TACC. The fall in the number of annual pot lifts in the years 5, 6, and 7
reflects higher stock abundance and consequently can fish less intensively to achieve
the annual TACC.
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The differences in annual pot lift numbers among the catch controlled Scenarios
reflects either differences in comparative TACC between fixed and variable TACC
(Scenario 3a compared to Scenario 3b, 3c and Scenario 4a compared to Scenario 4b,
4¢) or more efficient pot design and no constraint on pot numbers (Scenario 4
compared to Scenario 3).
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Figure 9-14: Zone A Annual Number of Pot Lifts over the Steady
State Ten-Year Period

9.13.3.6 Net Benefits

The Zone A net benefits are combined with Zone B. This is because boats with a
Zone A authorizations are entitled to fish in Zone B and usually do so up until the end
of February, when they gear up for the commencement of Islands fishing season on
14 March. The fixed costs of Zone A operators cannot be easily split between the
Zone A and Zone B activities except by using an arbitrary rule. In these
circumstances, a combined Zone A/B optimization outcome was a more plausible
approach. The combined Zone A/B results are shown separately below.

9.13.4 Combined Zones A/B Net Benefit Results
9.13.4.1 Annual Flow of Net Benefits

Figure 9-15 shows the comparative annual net benefits for combined Zones A/B
under each of the various Scenarios over the ten-year period.
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Figure 9-15: Combined Zone A/B Annual Net Benefits over the
Steady State Ten-Year Period

The net present values (NPV) of the flow of annual net benefits for each of the
alternative scenarios have not been calculated. The outcome depends on where Year 1
starts. The NPV could be different over a ten-year period depending on whether, for
instance, Year 1 commenced in a high or low stock abundant year.

9.13.4.2 Combined Zone A/B Average Annual Net Benefits

Figure 9-16 shows the comparative average annual net benefits for combined Zones
A/B over the steady state ten-year period.
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Figure 9-16: Combined Zone A/B Average Annual Benefits over the
Steady State Ten-Year Period
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10 ENDNOTES

" The NCP guiding principle is that legislation (including regulations, rules, proclamations, etc) should
not restrict competition unless it can be demonstrated that the benefits of the restriction to the
community as a whole outweigh the costs; and that the objectives of the legislation can only be
achieved by restricting competition. Both these criteria need to be satisfied and are referred to as the
NCP “public interest’ test.

" The Steering Committee consisted of Mr. P Rogers, Executive Director of the Department of
Fisheries; Mr. A Gibson, Chairman of the Western Rock Lobster Development Association
(processors); Mr. S Gill, Executive Director, Western Rock Lobster Council (lobster fishermen); Mr. N
Thompson, Economist, Dr. N Caputi, Principal Research Scientist, and Mr. R Brown, Fisheries Policy
Officer from the Department of Fisheries; and Mr. T Bray, Executive Officer of the Rock Lobster
Industry Advisory Council.

I Lindner, B. (1994) Long Term Management Strategies for the Western Rock Lobster Industry (4
Volumes): Economic Efficiency of Alternative Input and Output based Management Systems in the
Western Rock Lobster Fishery: Volume 2, Fisheries Management Paper No. 68, Fisheries Dept. of
Western Australia, Perth, (1994)

v Lobster catch is generally exported as whole cooked or whole raw lobster to Taiwan, Japan, and
Hong Kong/China, or processed into tails for the US markets. Small quantities of live and whole
cooked lobster are also exported to European markets.

Y Given the way the’ rush to fish” has been captured in the model the discounted value of this price
would need to be greater than those available earlier in the season as well as a margin to offset the
higher costs of fishing in the extended season where weather conditions are unfavourable and
catchability is relatively low.

v Hall, NG & Chubb, C 2001, The status of the western rock lobster, Panulirus cygnus, fishery and the
effectiveness of management controls in increasing the egg production of the stock. Marine and
Freshwater Research, 52: 1657-67.
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