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Prawns (shrimp) are one of the world’s most 
internationally traded fishery commodities, 
with an annual value of around Us$10 billion, 
according to the Food and agriculture 
Organization of the United Nations (FaO).

But this complex global industry faces many economic  
and environmental challenges, including overcapacity,  
overfishing, rising costs, unwanted by-catches and  
ecological damage.

While many of the world’s wild prawn fisheries are becoming  
less economically and environmentally sustainable, Australia’s 
most valuable fishery, the Northern Prawn Fishery (NPF),  
has improved profitability and ensured sustainable stocks  
through the introduction of a groundbreaking bio-economic 
model in 2009.

Believed to be a world first in moving beyond pure economic 
theory to implementation in day-to-day fishery management, 
this innovation has been praised by the FAO as a “global model” 
that could save fisheries in other countries “much time and 
expenditure in having to reinvent the wheel” for world-class 
fishery management.

US and Europe look to Australia 
The bio-economic model defines harvest levels that achieve 
maximum economic yield (MEY) while sustaining the  
fishery resource.

“Other Australian fisheries want to adopt it and we have  
had interest from the US and Europe,” says Dr Cathy Dichmont, 
Senior Principal Research Scientist with Australia’s CSIRO 
(Commonwealth Scientific and Industrial Research Organisation).

The CSIRO, the Australian Bureau of Agricultural and Resource 
Economics and Sciences (ABARES) and the Australian National 
University researched and developed the model, which won the 
2009 CSIRO Medal for Research Achievement.  

World interest in innovative Australian  
bio-economic model for prawn fishery

caption 

Scientific surveys and fishery data are integrated in the bio-economic model.

A trawl net configured for standardised annual sampling of prawn stocks.
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The model’s success depends on very close cooperation between 
researchers, the NPF, fishing operators and other government 
bodies. The long-term relationship between these organisations has 
encouraged very advanced thinking, with the focus shifting from a 
strictly biological model to a bio-economic model around 2005.

“It was clear prawn fishing was changing substantially, as fuel prices 
became really high, aquaculture in other countries was driving the 
price down and profitability became quite hard,” says Dichmont.

“We realised we needed to manage not just for the biology, but for 
profitability as well.”

Prawn fishing highly variable and complex
Involving four years of intensive research, the model requires 
complete integration of timely biological and economic 
assessments. Prawn fishing is a highly variable industry, with a 
complex interplay of costs, foreign exchange rates, and domestic 
and international supply and demand, so annual information is 
provided to researchers by industry operators through the NPF.

When developing the model, researchers realised there was a big 
difference between published theory and actual implementation. 

“The economic theory says that if a fishery is not profitable, it should 
not be fished until the resource recovers,” Dichmont says. “When we 
first ran it as a test, it virtually said to close the fishery. But its biology 
was healthy and we would have had the problem of boats lying idle 
in the meantime.

“So we changed the basic theory and took a sub-optimal but viable 
path, because you should really only shut a fishery when there’s a 
problem with the biology.”

The fishery has a harvest strategy that sets rules for the total 
allowable catch (TAC) or total allowable effort (TAE) by operators. 
The goal is to manage for MEY by 2014, but this is a moving target 
dependent on unknown future prices, costs and wild stock.

‘Catching easier’ not ‘catching more’
Not all operators understood the concept of ‘catching easier’ 
rather than ‘catching more’ until Dichmont and other project team 
members explained that they would be better off fishing efficiently 
in bigger resources and making more money per day than fishing 
inefficiently in depleted resources. 

Fewer fishing days would cut costs and reduce the ecological 
footprint, with less seabed scraping and less by-catch.

David Carter, CEO of operator Austral Fisheries and deputy chair of 
NPF, thinks the project is “brilliant”.

“Ultimately fishermen understand it’s about making a buck, and 
they understand making a buck means looking after the fisheries. 
Bio-economic modelling is an immensely complicated business 
where you are marrying uncertainties of the fishery and an annual 
crop (prawns live 9 to 18 months, depending on species) with 
marketplace uncertainties and variable economics of the operation.

“So at best you’re looking for a general landing place rather than 
something that’s precision-perfect. But it’s an important tool in 
determining how best we should harvest this resource for MEY, as 
long as we understand the limitations.”

Carter says the old days of tweaking a fishery for maximum 
sustainable yield have morphed into this more holistic economic 
notion that if you’re going to have an impact on the natural 
system, you should do it in a way that’s going to deliver maximum 
economic benefit.

He says the profitability of NPF has improved and the catch per 
boat has gone up significantly. A government-funded 40 per cent 
reduction in the number of boats from 85 to 52 in 2007 and better 
prawn breeding seasons recently have also assisted. 

 

For more information visit www.australiaunlimited.com

CSIRO’s marine ecosystem model Atlantis has contributed 
to a groundbreaking study of 31 fisheries worldwide in which 
an international team of 19 researchers used Atlantis to 
track trends in fish numbers and catches, and to highlight 
successful approaches in rebuilding fish stocks. The study 
found that steps taken to curb overfishing were succeeding 
in five of ten large marine ecosystems, providing new hope 
for rebuilding troubled fisheries. The Atlantis modelling 
framework is regarded by the FAO as the most effective 
marine ecosystem model available. Its developer and CSIRO 
researcher, Dr Beth Fulton, was awarded the 2007 Australian 
Science Minister’s Prize for Life Scientist of the Year.

Targeted fishing of a larger resource means more productive 
stocks, greater profitability, and less environmental impact.Im
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