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1. Introduction 
 
A Fishery Gross Margin (FGM) modelling framework has been developed to aid the 
harvest strategy in the Lakes and Coorong Pipi fishery. The model has been proposed 
as an alternative to more complex bio-economic models that enable calculation of 
Maximum Economic Yield (MEY). After a review of the FGM model a number of areas 
were identified for development, including: 

• The assumed variable cost level 

• The split in market segment between human consumption and bait 

• Price sensitivity 
 
EconSearch Pty Ltd was commissioned by Primary Industries and Regions South 
Australia (PIRSA) to undertake model development and analysis to assist in the 
implementation of the harvest strategy for the Lakes and Coorong (L&C) Pipi fishery. 
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2. Model and Data Assumptions 
 
2.1 Model Description 
 
A Fishery Gross Margin (FGM) model has been proposed to aid the harvest strategy in 
the Lakes and Coorong Pipi fishery. It is proposed as an alternative to more complex 
bio-economic models that enable calculation of Maximum Economic Yield (MEY). MEY 
is a measure that is derived from a combination of catch, effort and biological data that 
indicates the level of catch that provides the maximum net economic benefits or profits 
to society. It is widely regarded by economists as the primary objective of fisheries 
management (in an ideal world of perfect information).  
 
In calculating MEY the use of complex bio-economic models are required. Key model 
parameters include biological carrying capacity (biomass at no fishing), biomass growth 
rate, fishing mortality rate, revenue and costs. Limitations of MEY models include: 

• The need for a large quantity of data which are often difficult and costly to 
collect, especially with a small number of participants (to share the cost) 
and where data collection requires industry cooperation. 

• Biology of the fishery needs to be well developed (e.g. known stock 
recruitment and growth rates). 

• Changes in biomass from year to year are affected by natural growth 
(recruitment less natural mortality) and fishing. This can be difficult to 
measure/predict in fisheries with high environmental influence. 

• Models are not always accurate in their predictions (even where good data 
exist) and even models that may be able to explain the past well may not 
be able to predict the future (a potential limitation of all models).  

• Working in a multi-species fishery can add a significant degree of 
complexity to the modelling. 

 
Considering these limitations, which all apply to some degree in the Lakes and 
Coorong Pipi fishery, using Fishery Gross Margin (FGM) would seem to be a suitable 
alternative to maximising fishery profit as measured by MEY. FGM is calculated as total 
fishery income less total variable costs, where variable costs are proportionate to 
fishing effort. Advantages of using FGM include: 

• Only data requirements are price, price elasticity of demand and variable 
costs (as well as total allowable commercial catch (TACC)). 

• Can be easily calculated and tracked over time to evaluate fishery 
management targets. 

• TACC can be set at a level below maximum sustainable yield (MSY) to 
ensure stock is maintained (i.e. conservative TACC) and short run industry 
profits are likely to be higher than those generated from a TACC set at 
MSY. 
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2.2 Data Collection 
 
To develop the model as specified above required discussions and data collection with 
a number of Pipi quota holders in the Lakes and Coorong (L&C) fishery. A data 
collection form was drafted by the consultants in consultation with industry 
representatives (see Appendix 1).  
 
EconSearch was then provided contact details for six L&C licence holders with 
significant Pipi quota holdings, three from Meningie and three from Goolwa. Due to the 
relatively short time frame required to complete this project, responses were received 
from five of the six licence holders, two from Meningie and three from Goolwa. The five 
respondents represented almost 70 per cent of total Pipi quota for 2011/12. 
 
Data sought from licence holders included: 

• a breakdown of variable costs for the years 2008/09 to 2011/12 (including 
an estimate of unpaid labour); 

• total sales, average price, days fished and market segmentation for the 
years 2008/09 to 2011/12; and 

• catch and average price by market under three different TACC scenarios.  
 
Table 2.1 details the breakdown of average variable costs per kilogram from the 
sample of licence holders for 2011/12. Total wages (skipper fees, crew wages and 
unpaid labour) account for the greatest share of variable costs, approximately 58 per 
cent. Other significant variable costs include freight and marketing (15 per cent), other 
costs which include processing costs (12 per cent) and vehicle fuel and lubricants (9 
per cent) (Table 2.1). 
 
 
Table 2.1 Lakes and Coorong Pipi Fishery Variable Costs, 2011/12 

Variable Costs $/kg

Share of 

Total

Vehicle fuel and lubricants 0.35 9%

Ice 0.01 0%

Harvesting gear 0.07 2%

Skipper fees 0.58 14%

Crew wages 1.66 41%

Provisions 0.01 0%

Repairs and maintenance to vehicle and equipment 0.16 4%

Protective clothing 0.01 0%

Freight and marketing 0.60 15%

Unpaid variable labour a 0.13 3%

Other b 0.50 12%

Total Variable Costs 4.09 100%  
a 

Repairs and maintenance costs have been classified as a variable cost although it is noted that some 
of these costs may be fixed (e.g. regulated maintenance).  

b
 Includes processing costs 

Source: Survey of Pipi quota holders 
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2.3 Assumptions and Scenarios 
 
A baseline model was developed based on the data collected from Pipi quota holders. 
The baseline assumptions regarding market share (between human consumption and 
bait) and price are detailed in Table 2.2 below.  
 
 
Table 2.2 Baseline assumptions for market share and price at different TACC levels 

 
1. No Change 2. Low ↑ 3. High ↑ 

TACC 400 tonnes 450 tonnes 500 tonnes 

• Human Consumption 67% 65% 59% 

• Bait 33% 35% 41% 

Average Price ($/kg)    

• Human Consumption $10.30 $9.50 $8.90 

• Bait $6.80 $6.10 $5.55 

 
 
Five scenarios were then developed to demonstrate the impact of changing some of 
the assumptions and are described below. Scenarios 1-4 involve changes to the price 
and market share assumptions whereas Scenario 5 considers extending the season to 
include the winter months. 
 
Scenario 1: No change to average prices or market share when the TACC is 
increased. 
 
Scenario 2: No change to average prices but allow market share to change as the 
TACC is increased consistent with the baseline assumptions. 
 
Scenario 3: No change to market share but allow average prices to change as the 
TACC is increased consistent with the baseline assumptions. 
 
Scenario 4: Allow price and market share to change by 50 per cent of what they would 
under the baseline model as the TACC is increased. 
 
Scenario 5: Extend the season to include the winter months (i.e. the season runs from 
November 1st to October 31st). The price and market share assumptions under the 
different TACC levels are detailed in Table 2.3. After discussions with licence holders it 
was thought that under a 50t increase in TACC prices would remain relatively steady 
(slight decrease). This is because higher prices can be gained in the winter months and 
this would offset any price decline in the remainder of the season. However, it was 
thought that prices would be negatively impacted under a 100t increase in TACC 
(Table 2.3). 
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Table 2.3 Scenario 5 (extended season) assumptions for market share and price at 
different TACC levels 

 
1. No Change 2. Low ↑ 3. High ↑ 

TACC 400 tonnes 450 tonnes 500 tonnes 

• Human Consumption 68% 68% 64% 

• Bait 32% 32% 36% 

Average Price ($/kg)    

• Human Consumption $10.75 $10.63 $9.88 

• Bait $7.13 $6.75 $6.13 
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3. Results  

Many external factors impact on the price and market for Pipis. Imports, new 
aquaculture products, new processing techniques, marketing programs, timing of 
harvest all have the potential to impact price and market segmentation. New suppliers 
of Pipis (or clams as they are sometimes referred to) are coming online, including new 
aquaculture ventures, New Zealand imports (Cloudy Bay and New Zealand Clams) and 
the development of fisheries in New South Wales, Victoria, Tasmania and Western 
Australia. All of these will result in an increase in supply which could put downward 
pressure on prices. 
 
Without exploring new markets, licence holders indicated that any additional quota will 
result in lower prices and a lower proportion of Pipis in the human consumption 
segment of the market. The impacts on the FGM under the baseline scenario are 
detailed in Section 3.1. The results under Scenarios 1-5 are then provided to 
demonstrate what impact price, market share and an extended season will have on the 
FGM (see Section 3.2). 
 
3.1 Baseline 
 
Licence holders provided information on prices and market share at three TACC levels: 
400t (no change from 2011/12), 450t (a low increase) and 500t (a high increase) (Table 
3.1). The data show that as the TACC increases licence holders believe prices will 
decrease and the proportion of catch for the human consumption market will also 
decline. The impacts of changing these price and market share assumptions are 
explored in Section 3.2. 
 
 
Table 3.1 Market share and price, Baseline  

TACC (t) Bait HC Average Bait HC

400 6.80 10.30 9.15 33% 67%

450 6.10 9.50 8.30 35% 65%

500 5.55 8.90 7.54 41% 59%

Price ($/kg) Market Share

 
 
 
Gross value of production (GVP), total variable costs and fishery gross margin (FGM) 
are illustrated in Figure 3.1 for the baseline scenario (i.e. using the price and market 
share assumptions outlined in Table 3.1).  

• GVP is expected to increase from $3.66m at a 400t TACC to $3.73m at 
450t and to $3.77m at 500t.  

• Variable costs are estimated to increase at a higher rate than GVP, from 
$1.64m at 400t to $1.84m at 450t and to $2.05m at 500t.  

• Hence, FGM decreases from $2.02m at 400t to $1.89m at 450t and to 
$1.72m at 500t. 

 
Under the Baseline price and market share assumptions fishery profitability as 
measured by FGM will decline with any increase in TACC (Figure 3.1). 
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Figure 3.1 FGM, GVP and variable costs, Baseline 

 
 
 
3.2 Scenarios 
 
3.2.1 Scenario 1 – Constant price, constant market share 

Under this scenario price and market share are assumed to remain constant at each 
level of TACC as outlined in Table 3.2. That is to say, prices and market share remain 
the same at all three TACC levels. 
 
 
Table 3.2 Market share and price, Scenario 1 

TACC (t) Bait HC Average Bait HC

400 6.80 10.30 9.15 33% 67%

450 6.80 10.30 9.15 33% 67%

500 6.80 10.30 9.15 33% 67%

Price ($/kg) Market Share

 
 
 
GVP, total variable costs and FGM are illustrated in Figure 3.2 for Scenario 1 (i.e. using 
the price and market share assumptions outlined in Table 3.2).  

• GVP is expected to increase from $3.66m at a 400t TACC to $4.12m at 
450t and to $4.57m at 500t.  

• Variable costs are estimated to increase at a lower rate than GVP, from 
$1.64m at 400t to $1.84m at 450t and to $2.05m at 500t.  

• Hence, FGM increases from $2.02m at 400t to $2.28m at 450t and to 
$2.53m at 500t. 
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Under Scenario 1 price and market share assumptions fishery profitability as measured 
by FGM will increase with any increase in TACC and will be maximised at a TACC of 
500t (over the 400-500t range) (Figure 3.2). 
 
 
Figure 3.2 FGM, GVP and variable costs, Scenario 1 (constant price, constant market 

share) 

 
 
 
3.2.2 Scenario 2 – Constant price, market share change 

Under this scenario price is assumed to remain constant but market share changes in 
line with that modelled under the baseline scenario as detailed in Table 3.3. That is to 
say, price remains the same at the three TACC levels but the proportion of catch for 
human consumption markets decreases as the TACC increases consistent with the 
survey response of the five Pipi quota holders (Table 3.3). 
 
 
Table 3.3 Market share and price, Scenario 2 

TACC (t) Bait HC Average Bait HC

400 6.80 10.30 9.15 33% 67%

450 6.80 10.30 9.06 35% 65%

500 6.80 10.30 8.88 41% 59%

Price ($/kg) Market Share
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GVP, total variable costs and FGM are illustrated in Figure 3.3 for Scenario 2 (i.e. using 
the price and market share assumptions outlined in Table 3.3).  

• GVP is expected to increase from $3.66m at a 400t TACC to $4.08m at 
450t and to $4.44m at 500t.  

• Variable costs are estimated to increase at a lower rate than GVP, from 
$1.64m at 400t to $1.84m at 450t and to $2.05m at 500t.  

• Hence, FGM increases from $2.02m at 400t to $2.24m at 450t and to 
$2.39m at 500t. 

 
Under Scenario 2 price and market share assumptions fishery profitability as measured 
by FGM will increase with any increase in TACC and will be maximised at a TACC of 
500t (over the 400-500t range) (Figure 3.3). 
 
 
Figure 3.3 FGM, GVP and variable costs, Scenario 2 (constant price, market share 

change) 

 
 
 
3.2.3 Scenario 3 – Price change, constant market share 

Under this scenario market share is assumed to remain constant but price changes in 
line with that modelled under the baseline scenario as detailed in Table 3.4. That is to 
say, the proportion of catch for the human consumption market remains the same at 
the three TACC levels but price for both bait and human consumption catch decreases 
as the TACC increases consistent with the survey response of the five Pipi quota 
holders (Table 3.4). 
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Table 3.4 Market share and price, Scenario 3 

TACC (t) Bait HC Average Bait HC

400 6.80 10.30 9.15 33% 67%

450 6.10 9.50 8.38 33% 67%

500 5.55 8.90 7.80 33% 67%

Price ($/kg) Market Share

 
 
 
GVP, total variable costs and FGM are illustrated in Figure 3.4 for Scenario 3 (i.e. using 
the price and market share assumptions outlined in Table 3.4).  

• GVP is expected to increase from $3.66m at a 400t TACC to $3.77m at 
450t and to $3.90m at 500t.  

• Variable costs are estimated to increase at a higher rate than GVP, from 
$1.64m at 400t to $1.84m at 450t and to $2.05m at 500t.  

• Hence, FGM decreases from $2.02m at 400t to $1.93m at 450t and to 
$1.85m at 500t. 

 
Under Scenario 3 price and market share assumptions fishery profitability as measured 
by FGM will decline with any increase in TACC (Figure 3.4). 
 
 
Figure 3.4 FGM, GVP and variable costs, Scenario 3 (price change, constant market 

share) 
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3.2.4 Scenario 4 – 50% price change, 50% market share change 

Under this scenario price and market share changes are assumed to be 50% of that 
modelled under the baseline scenario as detailed in Table 3.5. That is to say, price and 
market share change by 50 per cent of what they would under the baseline model as 
the TACC is increased. 
 
Table 3.5 Market share and price, Scenario 4 

TACC (t) Bait HC Average Bait HC

400 6.80 10.30 9.15 33% 67%

450 6.45 9.90 8.72 34% 66%

500 6.18 9.60 8.34 37% 63%

Price ($/kg) Market Share

 
 
GVP, total variable costs and FGM are illustrated in Figure 3.5 for Scenario 4 (i.e. using 
the price and market share assumptions outlined in Table 3.5).  

• GVP is expected to increase from $3.66m at a 400t TACC to $3.93m at 
450t and to $4.17m at 500t.  

• Variable costs are estimated to increase at a lower rate than GVP, from 
$1.64m at 400t to $1.84m at 450t and to $2.05m at 500t.  

• Hence, FGM increases from $2.02m at 400t to $2.09m at 450t and to 
$2.13m at 500t. 

 
Under Scenario 4 price and market share assumptions fishery profitability as measured 
by FGM will increase with any increase in TACC and will be maximised at a TACC of 
500t (over the 400-500t range) (Figure 3.5). 
 
 
Figure 3.5 FGM, GVP and variable costs, Scenario 4 (50% price change, 50% market 

share change) 
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3.2.5 Scenario 5 – Extended season 

Under this Scenario information was sought from licence holders on how their Baseline 
assumptions would change if the season was extended to include the winter months 
(i.e. season runs from November 1st to October 31st). The assumptions on price and 
market share collected from licence holders are summarised in Table 3.6. 
 
Table 3.6 Market share and price, Scenario 5 

TACC (t) Bait HC Average Bait HC

400 7.13 10.75 9.60 32% 68%

450 6.75 10.63 9.37 33% 67%

500 6.13 9.88 8.53 36% 64%

Price ($/kg) Market Share

 
 
GVP, total variable costs and FGM are illustrated in Figure 3.6 for Scenario 5 (i.e. using 
the price and market share assumptions outlined in Table 3.6).  

• GVP is expected to increase from $3.84m at a 400t TACC to $4.21m at 
450t and to $4.27m at 500t.  

• Variable costs are estimated to increase from $1.64m at 400t to $1.84m at 
450t and to $2.05m at 500t.  

• FGM increases from $2.20m at 400t to $2.37m at 450t but decreases to 
$2.22m at 500t. 

 
Under Scenario 5 price and market share assumptions fishery profitability as measured 
by FGM will increase with a TACC between 400 and 450t but decrease with a TACC 
between 450 and 500t. FGM will be maximised at a TACC of 450t (over the 400-500t 
range) (Figure 3.6). 
 
 
Figure 3.6 FGM, GVP and variable costs, Scenario 5 (extended season) 
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3.3 Summary 
 
The FGM estimated under the baseline and five alternative scenarios is illustrated in 
Figure 3.7.  

• The FGM increases under Scenario 1 (constant price and market share), 
Scenario 2 (constant price, market share change) and Scenario 4 (50% 
price change, 50% market share change).  

• The FGM decreases under the Baseline and Scenario 3 (price change, 
constant market share).  

• Under Scenario 5 where the season is extended to include the winter 
months the FGM increases between 400t and 450t but decreases between 
450t and 500t. 

• The results highlight the extreme sensitivity of the FGM to price.  

• Under Scenario 5 (extended season) the FGM is predicted to increase 
above the Baseline even without a change in TACC, i.e. at 400t. 

 
 
Figure 3.7 Summary of FGMs under the Baseline and Scenarios 1-5 
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Disclaimer 
 
We have prepared the above report exclusively for the use and benefit of our client. 
Neither the firm nor any employee of the firm undertakes responsibility in any way 
whatsoever to any person (other than to the above mentioned client) in respect of the 
report including any errors or omissions therein however caused. 
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Appendix 1 Data Collection Sheet 
 
 
 
 
 
 

Pipi Fishery Gross Margin Model Data Collection 
 
Please read this first: 
• Please only include the amounts that can be attributed to your Lakes and Coorong Pipi 

harvesting business. Please exclude any amounts attributable to fishing for any other Lakes 
and Coorong fish species or any other fisheries. 

• If exact figures are not available, please provide careful estimates.  
 
 
1. Please provide estimates of your direct harvesting costs associated with fishing in the 

Lakes and Coorong Pipi fishery for the whole of the financial years (please provide 
values exclusive of GST).  

 

Direct Harvesting Costs $ 
(excl. GST) 

2008/09 2009/10 2010/11 2011/12 % Variable * 

Vehicle fuel & lubricants      

Ice      

Harvesting gear      

Skipper fees      

Crew wages      

Provisions      

Repairs and maintenance to 
vehicle and equipment 

     

Protective clothing      

Freight and marketing      

Other fishing costs (provide 
details) 

     

      

      

      

      

 
* Please indicate the extent to which this cost item varies with number of days fished: 100% 

= fully variable cost, 0% = fully fixed cost. 
 

EconSearch Pty Ltd  
214 Kensington Road 
Marryatville SA 5068 

Tel: 08 8431 5533 
Fax: 08 8431 7710 

Contact: Lisa Rippin 
lmrippin@econsearch.com.au 
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2. Please estimate the number of days that people who were not paid a wage spent 
assisting with Pipi harvesting operations (assuming an average of 8 hours per business 
day)? 

 

 
2008/09 2009/10 2010/11 2011/12 

Fishing (harvest time) (days)     

Repairs & Maintenance 
(days) 

    

Management & 
Administration (days) 

    

 
3. Estimate the net value of the Pipi that you harvested and sold, that is, the income you 

received from Pipi sales after marketing costs (commission, freight, packing etc.) were 
deducted. 

 

 
2008/09 2009/10 2010/11 2011/12 

Total Sales ($)     

Weight (kg)     

Amount sold for human 
consumption (%) 

    

Average Price for human 
consumption ($/kg) 

    

Average Price for bait ($/kg)     

Number of days fished     

 
4. The following table provides the estimated catch (by market) and prices for 2011/12 for 

the whole fishery. How do you think these figures would change under the following 3 
TACC scenarios? 

 

 

2011/12 

Scenario 

4. No 
Change 

5. Low ↑ 6. High ↑ 

TACC 400 tonnes 400 tonnes 450 tonnes 500 tonnes 

• Human Consumption 62.5%    

• Bait 37.5%    

Average Price ($/kg) $9.50    

• Human Consumption $11.00    

• Bait $7.00    

 

Your assistance in this study is very much appreciated. 


