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This brief report summarises discussions of a group of WRL fishers and a fisheries scientist from Tasmania, 
Dr Caleb Gardner.  Meetings were held in Perth, Dongara and Geraldton from 10-14 Sept 2008.   
 
Fishers initiated the meeting to gain information on the outcomes of rock lobster management systems in 
other jurisdictions.  The focus was on strengths and weaknesses of input and output control systems to 
facilitate more informed debate of options for taking the WA fishery forwards.   
 
A basic, fundamental issue for the WA fishery appears to be the need to shift the emphasis away from the 
volume of catch and onto profit2.  This is not a unique problem as fishers (and managers and biologists) 
around Australia generally equate higher catches with higher profits.  While this may be true for an individual 
fisher, it’s a mistake on a fisheries wide basis.  Higher catches increase costs because it because it becomes 
harder to take each additional kg of fish.   In contrast, lower catches reduce costs (because it becomes easier to 
fish) but has the downside of lower revenue.  Fisheries management ideally balance these processes so that 
profit is maximised – and understanding this issue is critical to address in debate about management options 
for the WRL fishery.   
 
Should WA adopt quota management there are lessons to be learnt from the history of other Australian rock 
lobster fisheries.  The most important of these is the issue of setting catch to a level that maximises profit.  
This is not addressed well in any SRL fishery and has led to almost total loss of profitability in some cases.  
This is not a failure of quota management but a failure of its implementation – and WA is well placed to 
improve.  In SRL fisheries that have performed well under quota, the TAC was set much lower than many 
fishers liked when introduced but profitability subsequently rose due to the higher catch rates.   
 
While costs have been dramatically reduced by quota management in some cases, the effect on average prices 
has been less dramatic.  Quota tends to reduce the supply of lobsters at the start of the season and spread the 
catch across the months, but this shift has been less than anticipated (at least in Tasmania).   
 
Numerous input controls have been retained in SRL fisheries that reduce the profitability of the fishery.  If 
quota were introduced I’d recommend reducing these as much and as soon as possible because the WRL 
fishery needs costs reduction sooner rather than later.  Input controls are often retained as insurance against 
getting the TAC wrong but this risk seems small in the WRL fishery as it’s supported by extensive research 
information. 
 
 
1. The Need For Change 
 
Key Points 
·  Profitability in the WRL fishery would be improved with larger stock (ie lower catches) 

                                                 
1 Dr Gardner has been a fisheries scientist at the Tasmanian Aquaculture and Fisheries Institute, University of Tasmania for 
15 years and works on crab and lobster fisheries.  He has training in both biology and economics.  
 
2 In fisheries economics the “profit” that a fishery generates is correctly called “economic rent”.  This is the same concept as 
rent for a property – it’s the money left over after all the bills are paid.  In the case of fisheries, economic rent is the measure 
of community benefit from the resource.  Management that maximises rent creates healthy stocks and high returns for those 
who have property rights to the resource, but doesn’t necessarily benefit stakeholders who work on salaries or margins, like 
deckhands, lease fishers, gear suppliers or processors.   



·  There would be less concern about the breeding stock index (BSI) and puerulus indices if the stock were 
rebuilt to maximise profit. 

 
The premise of the discussion of input vs output controls was that there is a need to reduce catches. Most of 
the fishers at meetings were firmly of the view that benefits would flow from a reduction in catch, but it’s 
worth noting that there isn’t 100% support for this view throughout the industry. The report below spends a 
lot of time discussing the benefits of reducing catch to a level that maximises profit. This issue is more critical 
than the system used to constrain catches ie input vs output systems.   Later in the document there is 
discussion of some of the lessons learnt from quota systems in southern rock lobster (SRL) fisheries. 
 
The motivation for fishers to lower catches is the potential to increase economic yield from the fishery and the 
profitability of individual businesses.  Economic benefit from lower catches may seem counter-intuitive so 
this is explained below with an example.  However, it’s worth mentioning that many lobster fisheries place 
greater emphasis on social measures of a fishery, rather than profits.  For example, the Tasmanian SRL 
fishery contains input controls designed to lower efficiency (increase costs) so that more vessels are required 
to harvest the catch.  There are similar rules designed for social goals in many North American and European 
lobster fisheries.   
 
Concerns about the social nature of the fishery were rarely raised in meetings in WA other than the desire to 
provide future generations with a healthy resource.  The remainder of this discussion assumes that if given the 
choice, WA fishers would prefer high total economic yield from a small number of vessels, rather than a low 
total economic yield from many vessels.  It was noted that there is little need for employment creation 
strategies in booming WA. 
 
 

 
Fig. 1. A hypothetical example of how higher catches can hurt your bottom line.  Note that this example 
compares the same stock in the same fishing season so catch rates only vary because the abundance of 
lobsters differs – nothing to do with catchability.  The higher catch scenario results in a slightly lower 
average price, which would be expected in WRL, given its market share of spiny lobster. The more significant 
issue for WRL is that costs rise as catches increase.  This occurs for three reasons: (i) the harvest is larger; (ii) 
catch rates fall as competition between fishers increase; and (iii) average size of lobsters decreases (which 
reduces catch rates).  
 
 



Fishers discussed several different reasons for change in management but these mainly related two broad 
issues: 
 
·  The need to maintain stocks above formal performance measures of breeding stock index (BSI) to ensure 

larval supply is maintained 
·  The desire to increase profitability of the fishery 
 
Concerns about BSI were heightened by low puerulus settlement and also the downward trend in BSI over the 
last few years.  Some fishers felt BSI may be over-estimated at present (and thus the real situation worse) 
because of greater exploitation of non-setose females and biases in fishery-dependant data.  Without going 
into these issues, textbook fisheries management theory suggests that sustainability issues like BSI become 
less important if the fishery is managed for profitability.   This is explained in the figure below of the famous 
“Schaefer Curve”, shown many times at WRL industry meetings.   
 

 
Fig. 2.  The “Schaefer model” of the point where profits are maximised in fisheries.  With higher levels of 
effort in the fishery, catches are higher, but so are costs.  The point where the gap between costs and revenue 
is greatest is called the maximum economic yield (shown here between the points “A” and “B”).  There are 
some problems with this model in the real world, mainly that it’s not flexible or changing, however, it does 
illustrate a couple of important points: (i) reducing catches can increase profits; (ii) profit is maximised when 
exploitation is only low which means indicators like BSI are of less concern; (iii) the level of fishing effort that 
maximises profit is ALWAYS less than the level that maximises catch. 
 
Analyses on profit maximisation of the WRL fishery have been conducted at WA Fisheries and through the 
WRLC.  These have clearly shown the stock is depleted below the point where profitability is maximised.  
Seen positively, this means there’s an opportunity to be more profitable by reducing catches.   
 
If stocks are increased in the future, it’s expected that fishers and managers will become less concerned (or 
even interested) in biological measures like BSI and puerulus counts – emphasis will shift to discussion about 
profits.  The WA fishery is currently so heavily exploited and reliant on new recruits that these issues 
dominate debate.  In the Tasmanian lobster fishery there has been a shift in emphasis with egg production 
dominating debate when the fishery was highly depleted in the 1990’s, while discussions today are more 
centred around profitability (plus spatial management issues).   
 
 



2. How Much Catch Maximises Profit? 
  
Key Points 
·  There are simple, widely-used, economic methods for estimating what level of catch (eg by pot number or 

quota) maximises profit. 
·  The profit maximising level of catch varies between fishing business.  Spreadsheets are available for WA 

fishers to enter their own values to have an informed debate. 
·  Different fishers place different value on future earnings relative to those in the next year (ie they have 

different “discount rates”).  Given the high level of borrowing in the WA fishery it’s legitimate for some 
fishers to argue for future earnings to be discounted.  The choice of discount rate is often brushed over in 
fisheries but has a very profound effect.   

 
The most important question for fisheries management (in my opinion) is what level of effort (or catch) 
maximises profit.  The WA fishery is clearly a long way from a point of profit maximising at present (as 
shown by modelling at WA Fisheries and WRLC).  If you want to get somewhere, then you need to define 
this goal.  Different fisheries define their goals in different ways and it affects how they perform.  Australian 
southern rock lobster fisheries have had very vague management goals and their performance is sub-optimal 
as a result.  For example, the quota management system of the Tasmanian rock lobster fishery has never had 
defined goals relating to profitability (although this will be fixed soon).  Most of the New Zealand quota 
fisheries have targets of maximum catch, so they’re forgoing profits.   
 
There are numerous approaches to crunching the numbers for financial decision-making in the world of 
business but the most widely used system is NPV (net present value).  For example, NPV would be used by a 
mining company to choose which of two alternative exploration sites to develop (if at all).   NPV can be used 
to select between alternative choices in levels of catch or effort in fisheries.   
 

 
Fig. 3.  A hypothetical example of how the net present value approach is used to determine the harvest that 
maximises profit in a fishery.  For each year in the future the profit for the entire zone is estimated based on 



estimated revenue minus costs of catching (through survey data from the fleet).  You sum up the profits from 
each year and choose the option that gives greatest profit – in this example the upper scenario with the lower 
catch.  Choosing the best option is clear, simple and objective.  Notice that the process is realistic because we 
expect things to change through time.  For example, we’re expecting catch rates to rise in the future, 
especially with the smaller catch.  We’re also factoring in increase in input costs through time (eg fuel).  Key 
points here are that year 1 in the NPV approach is next year, which is immediate and real rather than 
theoretical like maximum economic yield.  Also, we can include change from year to year, like changes in 
catch rate predicted from puerulus monitoring.   
 
The NPV approach is effectively what the WRLC economic model is already using to provide management 
recommendations on the level of catch.  It has a few interesting traits that fishers should be aware of and 
should be discussing: 
 

i. the WRLC model is to be distributed in a spreadsheet so that fishers can enter their own data and see 
what level of catch (ie pot numbers or quota) maximises profit based on their operations 

ii.  profits in future years can be given less weight than profits nearer the present.  For example, a fisher 
who has large borrowings would place most value on earnings next year, whereas a fisher who is 
mainly interested in building a legacy for the future would place the same value on earnings in year 1 
vs 20 years time.  

iii.  Management doesn’t need to be constant through time and it would be helpful to use an NPV approach 
to find the least painful course through the upcoming years of low recruitment. 

 
 
3. Maximising Profits While Puerulus Catches Are Declining 
 
Key Points 
·  If profits can be increased by reducing catches, then reduce catches.  Don’t fixate on revenue.   
·  Consider temporary discounting of future cash flows – ie give greater weight to profits during the lean 

years.  This comes at the expense of future profits so don’t overdo it – I’d suggest discounting future 
profits by no more than 8% or about the cash interest rate. 

·  Prevent fishing at a loss during periods of low catch rate by maintaining daily or weekly profit.  
Remember to factor in opportunity cost of labour if you could be doing another job.  

 
Puerulus indices suggest that recent settlement in the WRL fishery has been exceptionally low.  This will 
presumably lead to low catch rates in the future because the fishery is so reliant on new recruits and 
vulnerable to these lows.  It’s clearly going to be a difficult time for fishers and there’s a risk that catches will 
be maintained at levels too high to maximise profit through misguided attempt to reduce financial strain on 
fishers (“misguided” because financial strain is made more severe when profits are reduced through higher 
catches). 
 
Here are some suggestions on minimising pain in the industry through the upcoming low recruitment: 
 

1. Don’t make the mistake of confusing catch or revenue with profit – if profit can be increased by 
reducing catch (under quota management) or effort (under input) then action should occur.  The 
Victorian SRL quota fishery is a good example of how fishers often confuse catch with profit and 
suffer financial loss.  In Victoria they kept catch (quota) too high in the false belief that this would 
help struggling fishers.  As it turned out, that decision made it worse for struggling fishers.  The same 
mistake occurred in several NZ RL zones where quotas had to be lowered several years in a row 
“chasing down the catch”. 

 
 



 

 
Fig. 4.  Catches rates (kg / potlift) in the western zone of the Victorian SRL fishery were very poor compared 
to other SRL fisheries when quota was introduced.  Unfortunately they’ve deteriorated further since then.  
There are several factors at play including displaced catch from MPAs and lower catchability of lobsters 
around regions where abalone have been dying from a viral epidemic.  However, the problem of falling catch 
rates mainly resulted from fishers successfully arguing for higher quotas – because they believed this was 
required to reduce financial strain.  The result is that catch rates have plumbed record lows, costs per kg of 
catch have risen and financial strain has worsened.  The message for WRL is that it’s important to stay 
focused on profits even when catch rates are very low.   
 

2. It’s important for fishers to debate / decide how much they want to discount future cash flows to keep 
income up through the period of low recruitment.  In standard fisheries management there is no 
discounting of future income because the fishery is managed for future generations.  However, in 
WRL’s situation it may be reasonable to discount future income at say the rate of income earned in a 
term deposit.  Put simply, fishers have the choice of leaving their money in the “lobster bank” for next 
year or withdrawing their savings while times are tough. 

3. Many fishers appear to be reducing their profits currently by fishing during periods when catch rates 
are low.  That is, their costs become greater than their revenue at some point during the season so that 
their overall profit is reduced.  Only a few WRL fishers stop fishing when this situation occurs; the 
majority keep fishing either because they don’t do accounts regularly or perhaps they’re hoping that 
the next trip will be better.  This situation harms fishers twice because it reduces annual profits in the 
current year, plus costs are higher in the subsequent season because residual biomass is lower than it 
would be otherwise.  The solution is for fishers to become more switched on to when the tipping point 
occurs in the profitability of their business – and stop fishing if they’re loosing money.  There may be 
a need for better business software and training to assist. 

 
 
4. Quota Versus Input Controls 
 
Key Points 
·  Gains in profit under quota have tended to come through reduction in costs, rather than gains in beach 

price  
·  Quota tends to reduce the large supply of lobsters right at the start of the season but hasn’t significantly 

shifted catch away from low price periods into high price periods.  
·  Discarding of damaged or low value catch is not common in SRL quota fisheries because beach price is 

almost always higher than quota lease price. 
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·  Quota encourages fishers to avoid areas with low value catch and target regions with higher value catch.  
This process would be expected to alter the spatial patterns of the fleet in WA. 

·  Stock rebuilding by quota will lead to increase in catch by recreationals.  You need to have robust 
resource sharing in place. 

·  If quota is introduced, I’d suggest reducing input controls as much and as soon as possible. They increase 
costs and the WRL fishery needs costs reduction sooner rather than later. 

·  Input controls are often retained to provide security against a quota set too high. While there is a need for 
cautious management, this is better served by setting a cautiously low quota rather than retention of input 
controls.   

 
It’s no mistake that the issue of quota versus input controls hasn’t been tackled until this far into this 
document.  My impression is that the biggest challenge for the WRL fishery is reducing the harvest to the 
point that maximises net present value.  Whether harvests are managed by quota or input controls is a less 
significant issue.  Nonetheless, the debate on the two options is obviously intense at the moment and the 
experiences of quota implementation in Tasmania may be helpful.  The list of issues below were raised in 
meetings with fishers: 
 

1. Effects of quota on beach price 
 
Fisheries that succeed under quota management tend to increase their profit through reducing costs (because 
catch rates rise) rather than increasing revenue (because price is higher).  The success of the Tasmanian SRL 
fishery under quota management has been due to reducing costs, rather than increasing prices. That is, there 
hasn’t been any marked increase in price of southern rock lobster under quota management and WRL fishers 
shouldn’t necessarily expect gains in this area.  
 
WRL received comparable or even higher price than SRL in the early 1990s due to specialist markets in Japan.  
Since that time, WRL markets in Japan have weakened and SRL markets in China have strengthened so that 
SRL now receives a higher price.  The higher price of SRL relative to WRL has been constant over the 10 
years that quota has been in place in Tasmania so there’s no evidence of improved price through quota 
management.   The key point here is that price has been driven by changes in demand (which we don’t control) 
rather than supply (which we do control).  
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Fig 5.  Beach of SRL in Tasmania before and after quota was introduced in 1998 (data was not collected in 
the transition years).   Monthly beach price and a rolling average are shown.  Price increased in the early 
1990s but has been has shown no clear pattern since then.  If adjusted by CPI it’s actually declined from 1994 



to today.  In years after the introduction of quota in 1998 there does seem to be less seasonal fluctuation in 
price, possibly due to increased ability to supply during periods of higher price as stocks have rebuilt. 
 

Fig. 6.  Average 
annual prices of SRL and WRL.  Quota management was introduced in 1993/94 in the southern zone of SA 
and 1998 in Tasmania.  Victoria and the northern zone of SA moved to quota in 2001 and 2003/04 
respectively. 
 
 
2. Seasonal timing of catch 
 
The beach price of SRL is highly seasonal as per WRL, because we all supply product at the same time. Prior 
to quota in Tasmania there was an expectation that fishers would prefer to take their catch during winter when 
prices were highest, which would raise the average beach price. This hasn’t really occurred with most fishers 
still operating when prices are low.  There’s been a lot of debate about this in Tasmania but the reason for the 
pattern we’ve seen are fairly simple – successful fishers tend to run their boats as much as possible to keep 
their fixed costs low.  They continue to fish even when price is low because the lower price is offset by higher 
catch rates.  This means that their earnings are fairly constant through the year, so they keep fishing by leasing 
or buying in more quota.   
 
It’s difficult to know how beach prices and catch rates would combine to produce seasonal patterns in 
catchability in the WRL fishery.  However, the Tasmanian experience shows that catching during periods of 
low beach price would likely continue. 
 
While there hasn’t been a large shift of effort away from periods when prices are low in SRL fisheries, there 
has been change at the start of the season.  There is now much less of a race to fish at the start of the season 
followed by a flood of product at low beach price in the first week or so.  This type of shift could benefit WA 
(and would certainly be appreciated by the processing staff). 
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Fig. 7.  Beach price of SRL climbs from the start of the season and peaks in winter.  This is illustrated here by 
revenue, net of quota lease costs for each kg of lobster. Catch rates decline in winter (because we choose to 
open the season for females when price is low / close it when it’s high) and the overall result is that revenue 
per pot lift stays fairly constant through the year.  Fishers who only fish when the price is high are less 
efficient than those who fish all year, and are more likely to exit the fishery.  The lesson for WA is that you 
can expect fishers to keep targeting the whites under quota. 
 

3. Reducing peaks of landed catch and overcoming the race to fish 
 
There are a few methods to reduce the race to fish at the start of the open season and slow the flood of product 
in these first few weeks.  
 
First, the quota season does not need to follow the same schedule as the open season.  For example, it seems 
like it would be worthwhile making the start of the quota year start after the run of the whites.  This means 
that fishers have a full allocation of quota when the price is high, but will have less available towards the end 
of the quota year – which is when whites are running.  Alternatively, there may be special periods that are 
important to your markets and the quota year could start just before these to maximise supply.   
 
Secondly, fishers race to fish because they’ve been out of action during the closed season and need to pay 
bills.  Under quota management there is less (no?) need for closed seasons so these can be reduced or 
removed.   
 
I would expect peaks in catch to become less pronounced (although certainly not disappear) under quota, 
regardless of whether the suggestions provided above are adopted.  Here’s why: 
 

·  the number of vessels participating in the fishery should drop as catch rates rise – so there should be 
less capacity to fish during peak periods.  Vessels operating in Tasmania have dropped by a third 
under quota, which means that they simply can’t supply much catch during the pulse of new-shellers 
in November when price is low, even though catch rates are high.   

 
·  quota places a financial penalty on fishing when price is low because the lease price remains fairly 

stable across the year.  This flattens out daily profit so that there is less benefit from fishing high catch 
/ low price periods. 

 
·  Fishing businesses that keep their fixed costs low tend to do well under quota management.  This 

means a strategy of fishing all year rather than targeting certain periods tends to give a competitive 
advantage.   Fishers can operate all year by accessing more quota when required through brokers.  This 
means product is supplied all year, and also means that fewer vessels are operating when catchability 
is high.   

 



 
4. Discarding of catch 

 
Discarding of lower value portions of the catch occurs in some SRL quota fisheries and there is concern that it 
could be a significant problem in WRL.  In SRL there was concern amongst industry that the incidence was 
increasing and large scale so we started collecting data on the issue.  It turns out that the real levels are quite 
low, and there’s good reason for this. 
 
A fisher who catches a low value lobster (eg one with legs missing) has already sunk their costs in taking the 
lobster.  So when choosing whether to retain or discard the lobster the choice is really only whether the beach 
price for a damaged lobster is more or less than the price of quota.  I haven’t seen occasions when it’s been in 
the interests of fishers to discard SRL.   
 
Whether discarding would be an issue in WRL under quota really comes down to the level of price 
discounting for lobsters missing limbs etc.  and the lease price of quota.  Quota lease price would presumably 
be much lower than discounted beach price, at least initially, because profits of WRL operators are so 
constrained.  This would act against discounting.  
 

5. The location of where fishers put their effort 
 
While there’s not a strong business case for discarding under quota, it makes a lot of sense for fishers to avoid 
areas with lower value catch.  In SRL fisheries this has driven effort into inshore regions where lobsters are 
darker red and more often in the premium size class (0.8-1.5 kg).  In both Tasmania and southern SA there has 
been a shift of inshore so that greatest stock rebuilding has occurred in deep water.   Catch rates in inshore and 
sheltered areas have increased, but not to the same extent.  For example, in areas off the sheltered east coast of 
Tasmania, catch rates have only increased by the 60 to 85% while in deep water off the west coast they have 
more than doubled.   
 
What does the shift in effort to areas with higher value catch mean?  There is an element of increased 
competition between fishers inshore although this is pretty trivial because catch rates have risen anyway (so 
the number of boats required to take the catch declines).  From an economic perspective the focus of effort on 
higher value lobsters is a positive development because it means the fleet is operating more efficiently.  From 
an ecological perspective it’s undesirable because ecological impacts from fishing become more likely if 
effort is high in some locations. 
 

6. Recreational catch 
 
As commercial catches are constrained, catch rates rise and it becomes more appealing for recreational fishers 
to go fishing.  In Tasmania we’ve seen a massive rise in licenses issued to recreationals at the same time as 
commercial fishers have reduced their catches.  This represents a transfer of equity and seriously undermines 
support from the commercial industry for stock rebuilding.  The lesson here is make sure your resource 
sharing system is robust. 
 

7. Retention of input controls  
 
Input controls have been retained to varying degrees in SRL quota fisheries for a range of reasons including: 
(i) to create inefficiencies to limit contraction of the fleet; (ii) to provide a safety net if quota is set to high; or 
(iii) to prevent supply of poor quality product during moulting periods (ie closed seasons).  The intent in 
Tasmania was to re-assess input controls down the track as quota became settled in.  In practice, it’s become 
difficult to revisit these rules and they remain in place.  The Tasmanian vessel pot limits is a good example 
where vessels can operate no more than an allocated limit of pots (between 15 and 50 pots) regardless of their 



quota holding.  This rule forces the fleet to be larger than is necessary to take the catch and reduces profits by 
increasing fuel consumption.   
 
My personal opinion is that is better to be aggressive in both reducing catch and eliminating effort controls if 
you shift to quota.  Input controls increase costs and there’s never a good time to delay a cost reduction.  
Being conservative in fisheries management is good practice but I believe this should be reflected in a 
conservative, low quota.  A low quota delivers an economic benefit the following year as catch rates increase, 
whereas an input control dissipates earnings and these are lost forever. 
 
Note that SRL fisheries don’t have the run of whites which creates a special management issue for WA.  In 
the context of retention of input controls under quota, it may appropriate to have different levels of input 
control during and after the run of whites. 
 
 

8. Social changes under quota management 
 

A comprehensive social research project was conducted in Tasmania after quota was introduced.  Changes 
included the shift in location of home ports to the benefit of some regional ports and detriment of others.  
Quota management also made the distinction between those who own the asset of quota units and those who 
fish it very clear.  This trait already appears to be present in WA where fishers who lease pots have very 
different business finances to those who own pots.   
 
The distinction between different types of fishers is very apparent to me when we discuss the level that the 
TAC should be set at in the coming year.  Lease fishers and processors operate on margins so they benefit 
from higher TAC and are less affected by low catch rates.  In contrast, people who own the quota benefit from 
lower TAC because lease prices respond to the higher catch rates.  The point here is that the business finances 
of the two groups are best served by completely opposite management approaches.  Young fishers tend to 
become fewer in a well managed quota fishery because the fleet shrinks as catch rates rise.   
 
Many fishers fear an increase in the proportion of catch controlled by investors because it changes the social 
structure of the industry.  In Tasmania the proportion of quota that was caught and owned on the same license 
was almost exactly 60% in 2007.  There are barriers in place that partially restrict the involvement of investors.  
For example, there are a minimum number of units that must be owned on a license before they can be fished.  
The upside of investor involvement in fisheries is that fishers increase their opportunity to retire with their 
quota units acting as superannuation.   


