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1. This Review 

Task and Objectives 
This report undertakes a strategic review and analysis of the business environment for the fishing and 

aquaculture industries to support the establishment of a national RD&E framework .  The review 

covers commercial, recreational and indigenous fishers ð and  the downstream seafood industry.  

Primary Industries Ministerial Council (PIMC) has endorsed the concept based on National Research  

with Regional Development  and Local Extension  fo r Primary Industries in Australia.   The concept 

recognises that basic and st rategic  research (R) can be provided from a distance, with regional 

adaptive development (D) and local extension (E) required to improve the uptake of innovation by 

industry.  

PIMC has further agreed to a set of principles to facilitate cooperation between agencies and 

industry for improving the efficiency and effectiveness of the national RD&E capability.  These 

principles emphasise  cooperation, information sharing, maintaining funding, access to capability 

and reporting.  

The Fisheries Research and Develop ment Corporation and PISC agencies of South Australia, Victoria 

and Tasmania have been charged with tak ing  the lead in developing a national research, 

development and extension framework for the fisheries and aquaculture industries.  

The framework will be implemented through an assessment of the status of the relevant industries, 

the completion of an RD&E capability audit, identification of national RD&E priorities and 

development of a strategy to guide RD&E investment and capability development nationally.   

Seven stages are planned for the development of the framework ð  

1. Sector Overview  

2. Current Sector Resource Analysis  

3. Future Strategic RD&E Plan  

4. Capability Analysis a gainst the Plan  

5. Change Plan  

6. Approvals (PIMC)  

7. Implementation  

This consultancy will contribute to addressing stages 1 and 3  

Objectives  

The objectives for this sector overview are:  

1. To assess and analyse the current business and operating environments for the fishing and 

aquaculture industries  

2. To develop the scenario forec asts for the future business and operating environments for the 

fishing and aquaculture industries ð including opportunities and threats  

3. Based on the forecasted scenarios, identify the R&D strategies to form the basis for a national 

RD&E plan  

Outputs wil l comprise  

1. A written draft report and recommendations for consideration.  

2. A revised written report encompassing the deliberations of the steering committee.  

3. A PowerPoint presentation and script to enable delivery of the outcomes to industry forums.  

4. A brief ôuser friendlyõ summary and outcomes suitable for publication on the FRDC website.  

Study Team  

This report has been compiled by Ridge Partners, a Brisbane based  firm, in response to the FRDC 

Steering Committeeõs Terms of Reference.  The Director of the firm, Ewan Colquhoun lead an 

experienced team to design the methodology; research, collate and analyse data; and compile this 

report and related presentations to industr y.   The team included Dr Keith Sainsbury, Dr Julian 

Pepperell, Sam Gordon, and Chris Robertson.  Information used in the report has been drawn from 

verifiable sources wherever possible, supplemented by expert consultation, and team ad vice.   
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Scope and Terminology 
This review briefly considers the global fishing/aquaculture context as a basis for more detailed 

discussion of the Australian fishing, aquaculture and seafood industry.  

Australian fisheries are based on three areas of activity ð commercial, recre ational, and indigenous.  

The specific motivation of the fisher or fishery user determines the outcomes they seek, the nature 

and requirements of supporting RD&E, and the sector management regime that will manage their 

activity.  Figure 1 illustrates the v arious activities undertaken across sectors, and the relationships 

between these sectors.  

Figure 1. Fishery Scope and Terminology  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Commercial  fishers undertake activities directed to a financial return from the sale of human food 

(called seafood) and non edible aquatic products including pearls, sponges, etc.  This sector 

comprises activity in two subsectors:  

 wild catch fishers utilising limited entry marine, estuarine and inland fresh and saline waters; 

and  

 aquaculturists utilising marine cage or flow through systems in limited entry marine, estuarine 

and inland fresh waters; or custom built impoundment based systems on land.  

In addition to profit, p articipants in both subsectors gain a level of personal and professional 

satisfaction from their participation in the sector.  Commercial activity is primarily managed by states 

and territory governments or the Australian Government, or is undertaken in open  ocean waters 

outside Australiaõs Fishing Zone.  The downstream (from the beach) component of the industry value 

chain is called the seafood sector.  

Recreational  fishers undertake activities that create personal enjoyment and recreation from fishing, 

utilising wild catch marine, estuarine and inland fresh and saline waters.  Fish tour and charter 

operators and fishing guides who provide commercial services to recreational fishers are managed 

Wild Capture  
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by agencies as part of their recreational fisheries.  A minor comp onent of the sector, called fishouts, 

utilises ponds containing cultured species for recreational fishing.  

All Australian recreational fisheries (including game, sports and spear) are managed by state and 

territory jurisdictions.  All managers progressivel y adjust their procedures and compliance regimes in 

line with community expectations.  At present, managers only limit the rights of individual fishers, not 

the number of fishers active in the sector.  Fisher entry (via licensing of fishers or vessels, or  via spatial 

or temporal closures of waters) and fisher take (via bag limits, fish size or other specifications) are 

optimised for management of this sector.  Recreational catch may be released live, or harvested 

and retained for personal use only (e.g. as food) ð sale of recreational catch is illegal in Australia.  

Indigenous fishers may undertake commercial or recreational activities, as well as fishing activities 

based on their tradition or custom.  As the term òindigenousó relates only to the people of Aboriginal 

or Torres Strait Island decent, it is important to describe the fishing activities they undertake more 

precisely using the conventional terminology applied to fishers from all ethnicities.  For example 

òcustomary fishingó is an activity unique to indigenous people, but the term does not encompass all 

fishing undertaken by indigenous people.  As indigenous people play an increasing role across all 

fishery activities, fishery management terminology and legislation is being reviewed to incorporate 

and  support management of their rights and sustainability of their fisheries.  Indigenous people may 

participate:  

 as customary fishers in specific wild catch waters where they observe cultural norms and 

practice traditional fishing crafts for food and other benefits in support of their indigenous 

communities,  

 as commercial fishers for commercial gain in wild catch activities in marine, estuarine, or 

inland waters,  

 as aquaculturists for commercial gain, or for providing food for their community,  

 as recreationa l fishers in pursuit of leisure, or  

 as charter operators or fishing tour guides.  

A further sector of fisheries activity (not included in Figure 1) can be identified as Illegal, Unreported 

and Unregulated  (IUU) catch.  Collating meaningful data on this sect or is difficult for obvious reasons.  

Industry advice suggests the take of IUU fishers ranges up to 10% of harvest tonnage in some fisheries, 

with an estimated national take equivalent to 1% of commercial harvest tonnage.  
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Fishery Business Environment 
The central purpose of this paper is to review the various sectors of the fishing and aquaculture 

industries and consider their development and RD&E investment scenarios in the current and future 

business environment, 5 -10 years ahead.  Figure 2 illustrates t he business elements impacting choices 

about these scenarios.  Many impacts on fishers and aquaculturists and their chain partners arise 

from non commercial origins (e.g. community perceptions).  These are the elements considered in 

more detail in this Sec tor Overview report.  

Figure 2. Elements of the Fishery Business Environment  
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2. Issues in a Global Fishery Context 

Big Picture 
Jo and Patrick to respond  

Globalisation is giving us some interesting outcomes.  In a decade we moved relatively quickly from 

the nerdy concern of Y2K to todayõs world where a face and a book are the passwords to real and 

virtual connectedness with almost everybo dy.  And to talk about scenarios and planning horizons 

seems a little naive as we emerge from a global economic crash that no one in charge saw coming , 

and a climate change conference that promised much but achieved little . 

For industry, is it worth the ef fort to undertake reviews and do futures planning?  

Yes, it is worth it ! 

Risk and opportunity have no expiry date.  The faster globalisation and economic and social 

connectedness proceed, the faster the old risks we faced yesterday morph into new risks and 

challenges tomorrow.  But industries have to be connected to the global RD&E òserveró and to the 

pulse and wellbeing of their local people to be able to see, understand, interpret and act in each 

case.  The future for fishers who access public resources  or service  consumers, belongs to those who 

are at the table and connected.  

A futures thinking exercise undertaken by the Australian Government in 2005  (LWA, 2005) revealed some 

interesting concepts, many of which inform and remind us about the potential for the Australian 

fisheries industry.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

And what is the future of the key thing that has the greatest impact on the fortunes of the Australian 

fisheries and aquaculture industry ð the A$?   The fishing and aquaculture industry require use of 

Likely trends 
Å high rates of development of new 

technologies, including convergence 
between previously separate 
technologies, with increasing power to 
influence landscape-scale ecological 
processes, leading to potentially 
bewildering choices for natural resource 
planners and managers; 

Å new ways of trading and exchange;  
Å international trend towards increased 

voluntary public reporting and 
mandatory disclosure in some cases; 

Å increased prices for oil and gas. 

Uncertainties 

Å whether or not the perceived clash between conservation and 
economic growth is resolved; 

Å our ability to move away from institutional arrangements in which 
issues and jurisdictions are compartmentalised; 

Å whether government retains the prime role in natural resource 
management or we see greater roles for non-government 
organisations, covering a greater diversity of issues and views; 

Å the ways in which globalisation plays out and its impacts on trade 
and other alliances between Australia and other countries; 

 the impact (potentially great) on global markets by developing 
countries, as innovators and consumers; 

Å whether or not hoped-for technological advances eventuate and 
meet expectations; 

Å whether Australia can adapt fast enough to stay competitive in an 
information technology revolution; 

Å the chance of a politically, economically and socially unstable 
Asia-Pacific region for several decades, demanding attention and 
resources from Australian governments. 

 
Potential shocks or surprises 

Å Australia not keeping pace with the information technology 
revolution; 

Å major rapid changes in Asian markets (eg. China switching its 
trade focus to eastern Europe); 

Å the centre of the world economy moves to South Asia; 
Å introduction of new diseases as a result of increased 

movements of people and animals; 

Å major terrorist attack on Australian soil with impacts for 
decades. 
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marine and terrestrial resources, both freshwater and saline, for commercial, recreationa l or 

customary benefits.  

Commercial Fisheries 

Production and Use  

World supply of fish available for human consumption is determined by  capture fisheries production 

(marine and freshwater) plus aquaculture production,  less the share of this total withdrawn from 

human consumption and used for other  purposes  (e.g. animal feeds) . 

Globally , wild catch (or capture ) commercial fisheries reached full exploitation  levels in the 1990õs at 

around 9 5 million tonnes  (FAO, 2008) (includes both marine and inland production) .  However human 

consumption and non -food uses have driven total demand to over 144 million tonnes in 2008.  

Aquaculture provides the means to fill this widening global seafood demand shortfall.  

Since 1970 aquac ultureõs contribution to the supply of global seafood has increased from 3.9 

pe rcent of total production to 47%  (FAO, 2008).  Aquaculture now account s for around 47 % of fish 

available for human consumption and contributes nearl y half the global seafood supply of 11 5 

million tonnes, or 17.0 kg per head (live weight equivalent).  

Figure 3. Global Fisheries Production  and Use  - All  Uses 

Million Tonnes 2002 2003 2004 2005 2006 2007 2008 

PRODUCTION        

INLAND        

Capture 8.7 9.0 8.9 9.7 10.1   

Aquaculture 24.0 25.5 27.8 29.6 31.6   

Total Inland 32.7 34.4 36.7 39.3 41.7 n/a n/a 

        

MARINE        

Capture 84.5 81.5 85.7 84.5 81.9   

Aquaculture 16.4 17.2 18.1 18.9 20.1   

Total marine 100.9 98.7 103.8 103.4 102.0 n/a n/a 

        

TOTAL CAPTURE 93.2 90.5 94.6 94.2 89.6 91.8 91.0 

TOTAL AQUACULTURE 40.4 42.7 45.9 48.5 48.4 50.8 53.2 

TOTAL WORLD FISHERIES 133.6 133.2 140.5 142.7 138.0 142.6 144.2 

        

UTILISATION        

Human Consumption 100.7 103.4 104.5 107.1 110.4 112.3 114.5 

Non-food uses 32.9 29.8 36.0 35.6 27.6 30.3 29.7 

Population millions 6,300 6,400 6,400 6,500 6,600 n/a n/a 

Per capita seafood supply kg 16.0 16.3 16.2 16.4 16.7 16.8 17.0 

Supply from Aquaculture kg     7.3 7.6 7.9 

Source FAO.  Note: Figures for 2006, 2007 and 2008 are revised estimates from FAO, based on downward revisions by China of its data.   See 

www.thefishsite.com/.../fish -and -fishery-products -a -global -market -analysis 

 

Over the last 20 years growth in aquaculture production has kept pace with global population 

growth, thereby enabling global per capita growth in seafood consumption.  However with global 

population forecast to peak at ~ 9.2 billion in 2050, a further 2.4 billion  (UN, 2004) people (or 36% increase) 

will be added in the next 40 years.    However after this strong growth, the rate of growth in 

aquaculture (measured in production  volume) has started to slow : average yearly growth  for period 

1985 9͂4 was 11.8%; and  7.1 percent in the following  decade.   As a result it is likely that seafood 

consumption per capita will fall in the coming decade.   Figure 3 confirms global seafood 

consumption has increased by 1kg per capita over the last 6 years.  Consumption drawn from 
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aqu aculture is growing at a relatively rapid  rate (~4% p.a.) while consumption sourced from wild 

capture fisheries is declining at more than 2% p.a.  

More detailed analysis by the FAO suggests that aquaculture development globally is lumpy and 

uneven.  It is often factors exogenous to aquaculture (e.g. social, economic or knowledge transfer 

issues) that result in remov al  of constraints and obstacles to aquaculture production and enable 

investors to take up new opportunities.   Where aquaculture is new, growth can be rapid, particularly 

in developed  economies.  Growth is strongest where t echnological or management  breakthroughs 

in developed economies  coinc ide with aquaculture species that are expensive, ͊up -market ͋ and 

well known.  Modern, readily accessible  means of communication , transportation and market 

promotion make it possible to offer the product  quickly to a large market.  Where the initial earning s 

are high, entrepreneurs are drawn into  the sector, and production expands rapidly.   Most mature 

aquaculture industries (e.g.  salmon and trout worldwide; eel in Japan; oysters, seabass and 

seabream in Europe;  milkfish in the Philippines; and catfish in th e United States of America) 

experienced  initial phases of very rapid growth.  

Figure 4. Forecast Global Seafood Production  

Projecting forward, it is 

suggested that global seafood 

demand will increase by 37 

million tonnes by 2030  (Thyer, 2008).  

As wild catch yield is unable to 

grow its current sustainable  

production , this will mean 

aquaculture alone will need to 

grow 70% from 53 million tonnes 

today to 90 million tonnes.  This 

70 % increase will mean that in 

2030 aquaculture and wild 

catch will each contribut e 

around 90 million tonnes to meet 

consumer demand.  

 

 

Seafood Consumption  

Trends for the larger food markets in North America and European reflect an increase in 

consumption of seafood products.  T his rise is driven by a rise in consumption of convenience 

products as consumers have less and less time to spare for meal preparation.  Frozen products are 

on a downward trend whilst the consumption of fresh fish is stable or decreasing.  

The rising share of supermarkets in the retail of seafood products also increases their availability, 

which leads to increased consumption.  Healthy eating, triggered by various food crises (e.g. BSE, 

dioxin, etc.) is another determinant of the positive trend of seafood co nsumption.  

Figure 5 presents trends  (FAOSTAT) (FAO, 2007) in seafood consumption (in kg live weight equivalent) for 

selected countries and regions over the decade to 200 3, the latest international data available from 

FAO.  Significant trends include the growth in Australia and China, and the World market.  The 

worldõs largest consumers per capita, Japan, are showing decline in consumption. 

The following comments focus on key markets and relevant seafood consumption trends therein.  

In 2007 the USA was  the third largest consumer of fish and shellfish behind China and Japan .  The 

nation imports about 84 % of its seafood, a steadily increasing proportion.  Imports accounted for only 

63% of U.S. seafood  just a decade ago.  

At least half of the seafood imported to the U.S. is farmed.  Americaõs aquaculture industry, though 

vibrant and diver se, currently meets only 5 -7% of U.S. demand for seafood , most of which  is catfish.  

Marine products such as U.S. farm ed oysters, clams, mussels and salmon supplies 1.5 % of American 

seafood demand.   In the 5 years ending 2007, American consumers have  (NOAA, 2009): 
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 Increased consumption of fresh and frozen seafood from 5.17 to 5.49 kg/head ð up  6.1% 

 Decreased consumption of canned seafood from 2.09 to 1.77 kg/head ð down 15.2%  
 

Figure 5. Apparent Seafood Consumption  

Kg/capita/yr 1993 1998 Avg 2001-03 

Australia 20.0 20.0 22.2 

Canada 24.0 24.0 23.8 

China 15.0 24.0 25.7 

Germany 14.0 15.0 14.3 

India 4.0 4.0 4.0 

Japan 68.0 64.0 66.9 

New Zealand 19.0 26.0 26.5 

Norway 44.0 54.0 49.5 

USA 21.0 21.0 22.6 

UK 20.0 21.0 20.4 

WORLD 13.0 16.0 16.4 

DEVELOPING COUNTRIES 11.0 13.0 14.5 

DEVELOPED COUNTRIES 22.0 24.0 23.7 

EAST and SOUTH EAST ASIA 23.0 23.0 27.1 

EUROPEAN UNION 23.0 26.0 25.7 

EUROPE 31.9 35.7 38.0 

NORTH AMERICA 8.2 8.4 8.5 

SOUTH AMERICA 8.8 9.0 9.7 

Note:  Per capita consumption figures are expressed as live weight equivalents .  For Australia, the seafood yield is around 50% of live weight.  

 

Japan  and the USA are vying for the position of the worldõs largest single seafood importer  (South Australian 

Food Centre, 2008).  Japan is a premium market for many seafood products.   As the worldõs second largest 

economy, a closer look at Japanese trends (MAFF Japan, May 2009) provides potential ly significant insights for 

the longer term westernization of other emerging East Asian economies .  These are drawn from the 

MAFF Fisheries White Paper released May 2009:  

 In 2006, per  capita beef consumption in Japan surpassed that of seafood for the first time 

since government records began in 1949.  Per capita seafood consumption is now 20 % lower 

than  its peak in 1997.  

 Fish intake has declined for all ages.  From 1997 to 2007, fish intake decreased by more than 

20% for the 1 -19 year age group and by more than 30% for the 30 -49 age group.  The reasons 

cited for disliking fish are : òthere are bonesó; òfish are difficult to eató; òeating fish is time-

consumingó. 

 As consumers have increased their inclination for lower food prices and simplicity, they have 

shifted away from small niche volume  products offering v ariety , seasonal ity, freshness and 

whole fish, to mass produced products of limited  variety  that are available  throughout the 

year, in frozen or fillet  format.  

 As the time for cooking has declined, people have tended to shift away from fish that are 

considered difficult to cook.  The percentage of tho se who cannot clean a fish is higher for 

younger generations.  Some people complain that post -cooking  cleanup for fish is a bother 

and that it is difficult to deal with fish food scraps.   Parents tend to provide dishes meeting 

childrenõs preference for mea t (beef or pork)  rather than fish.  These factors m ay have 

reduced the experience of parents in preparing fish at home  consumption . 

 Fine motor skills are required for eating fish because bones have to be removed.  Only a half 

of young people surveyed were able to hold  chopsticks in a way that has long been 

considered functional.  
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 Fish dominate New Yearsõ dishes, exhibiting a trend for seafood as a festival or special 

occasion meal  (similar to abalone and lobster in China) . 

 The shift away  from fish is feared to reduce the opportunity for parents to convey Japanõs 

traditional eating habits to their children.   The frequency of childrenõs contact with the sea 

and fish has declined.  Opportunities have decreased for children to know the good  taste of 

very fresh fi sh, how to clean a fish and their relationship with fish and fishermen.   Over the long 

run, MAFF concludes it is feared that childrenõs shift away from fish will affect the fishing 

industryõs pursuit of sustainable development.  

 The report confirms that m ore than 80% of mothers are òwilling to increase the opportunities 

for children to eat fish.ó  But it is important to diffuse knowledge about dishes, eating habits, 

and cooking methods  to support their motivation .  Fish-handling methods, and semi -finished  

an d finished fish dishes should be provided.   Cooking information should be given through 

face -to -face sales and new fish dishes  should be proposed.  

One element of Japanese seafood cuisine has become a worldwide food style.  Where sushi  was 

considered extremely exotic and foreign only a few  years ago, sushi bars are common and sushi is 

part of  regular food global consumption (including in Australi a), especially in cities of the developed 

world. Growth in Japanese  restaurants has also been acute in growi ng economies,  such as Russia, 

China and India.   Numerous media reports have focused on the increasing  pressure sushi 

consumption is having on fish stocks,  particularly Atlantic Bluefin Tuna.   Media reports have  

highlighted that increasing scarcity and high  prices of  Bluefin tuna are linked to sushi consumption.  

Taken as a whole, the European Union  is the largest importer of seafood, more than double the size 

of USA or Japan.  Total seafood imports into the EU are growing strongly, with a small increase in t otal 

volume, but a substantial increase in value.  Domestic production of seafood is under pressure 

through over -fishing and reduction in catch quo tas.  Major country markets include Spain, France, 

Italy, Germany, UK, Belgium, Denmark, Sweden, Netherlands and Portugal.  

Global Economic Crises  

Up to 24 months after the decline toward a global financial crise s, the trends in seafood 

consumption in glob a l markets are becoming clearer.   Generally the crisis is having a strong  impact 

on the g lobal seafood sector . 

In gen eral terms f or some products, as income rises, demand for the particular good or service rises 

even faster than income.  These goods are said to be income elastic.  Many ''luxury'' goods are 

income elastic; as we get wealthier, we tend to buy more expensive clothing, and go on more 

overseas holidays.   In most OECD economies seafood is considered by consumers to be more than 

a staple food product, if not a luxury.   The impact of an economic downturn on seafood markets is 

therfore magnified.  

A number of trends  (Rabobank, 2009) and factors are at play  in major northern hemishpere markets as the 

economic crises unfolds .  Firstly on the demand side : 

 Consumers are choosing ôback to basicsó unprocessed products such as natural fillets or 

whole fish, rather than value added options or ready meals . 

 Products with a high exposure to food service (prawn s, fresh tuna, sushi) are far more 

impacted than products distributed at the retail level.  As seafood has higher exposure to  

food service globally (in US and UK food service has more than 50% of the seafood market in 

value terms) than other foods it suffers a greater impact from an economic crisis.  There has 

been little impact on retail wet mark ets. 

 Consumers perceive that any  change to òcentre of the plateó products (mussels, salmon 

fillets, hake) will mean drastic lifestyle changes a nd  this change should be resisted.  However 

changes to products consumed as snacks (prawn cocktail, smoked salmon, surimi) are far 

more discretio nary and will be assigned to their fate b y an economic crisis.  

 Consumers are choosing to save money by reducing their consumption of premium end 

products.  Therefore products with relatively low per kilogram prices ( e.g. canned tuna, 

herring) are less  impacted by an economic crisis than large prawns, lobster, fresh tuna, 

abalone.  In the Australian market the mesages are mixed.  For example, t he 2008 -09 year 

has been a good year for the domestic prawn industry  (based on larger wild catch and 
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farmed specie s) with increased production and prices.  Wholesalers are reporting that the 

market for imported vannamei prawns has fallen in recent years , citing the continued poor 

media surrounding imported prawns and vannamei prawns in particular.  

 Latest data suggests  that fr ozen seafood categories are outperforming fresh chilled 

categories.  This suggests consumers are substituting between categories.  The reason s for this 

may be that more high end products are sold through specialist chilled markets than 

commodity fr ozen markets; and discount frozen seafood has  recently emerged as a 

separate category and is now being promoted in its own right.  Outright substitution of chilled 

products with frozen alternatives based on price alone is not evident.  

 Seafoods products that consumers consider an essential part of their culture or cuisin e are 

less impacted by an economic crisis.  For example fish (cod) and chips in the UK, and mussels 

in Belgium, are proving far more resilient in their markets than new a nd exotic prawns or sushi 

are in European or US markets.  Tropical prawns are expected to contract between 30 -40% in 

value in the US market during 2009.  

 Typically branded seafood products are higher end products than private label products.  

Branded produc t players tend to be more innovative and better tuned to changes in 

consumer sentiments.  In an economic crisis one would expect  the cheaper private label 

sales to grow at the expense of branded products.  But the inconsistency of private and 

branded label s across advanced seafood markets (canned, fresh, chilled, frozen) means 

there is no consistent and clear evidence to support this expectation.  

 Evidence suggests substitution between species is rare within the seafood category, and 

almost non existent betw een seafood and other protein sources (e.g. poulty, pork).  

Consumers are det ermined to maintain th eir lifetyles in the face of the economic crisis and to 

keep to a pattern of main meals across a week.  Cost savings are far more likely to be found 

through a  choice of in-home meals inplace of take aways, rather than switching from 

seafood to cheaper poultry.  

 FAO records over decades confirm a  clear link between the slowing of seafo od production 

and recession periods.   This relationship is not evident for oth er protein sectors  such as poultry 

and beef.   High exposure of the seafood sector to food service means a greater impact on 

seafood from a recession.  As the US and Japan account for around 85% of glo bal seafood 

imports , the more severe recessions in these  two markets has force d  global seafood export 

prices lower.  But offseting these losses is the relative fall in fuel costs ( a major input cost to 

wild fishing) in the last year, and the more competitive shipping and freight rates available 

due to a fall in all gloabl trade across all industries.  

There are also significant supply side  impacts which reveal the relative competitiveness of the wild 

catch and aq uaculture sectors.   In a clear change of fortunes recent global economic 

development ha s placed wild  catch seafood at a distinct cost advantage to aquaculture for two 

reasons:  

 The cost of fuel (25 -75% of the costs of wild catch fishing) has fallen.  Aquatic feed, 

comprising 30 -60% of the input co sts to aquaculture, has also fallen in price ð around 10 -20%.  

However the feed price decline has been relatively smaller than the fuel price decline  

resulting in a relatively more positive position for wild catch than aquaculture.  

 Globally aquaculture companies are being impacted significantly more by the economi c 

down turn than wild catch fishing companies.  Aquaculturists with long production cycles are 

especially hard hit.  The unit cost of working capital for both sectors is similar, but aquaculture 

financing must cover infrastructure as well as the growout of  production through to sales.  

Wild capture financing is typically based on long term debt facilities for  vessels and 

equipment only, and does not include the value of sales.  

A snapshot (FAO Globefish, 2009)of current global seafood markets confirms the ongoing recovery from the 

global economic crisis  and other issues are resurfacing .  Shrimp  markets are showing  tentative signs 

of a recover y.  In Japan, home consumption increased while US market demand continues to be 

moderate.  The EU market is still in a downturn, but also here some price improvements have 

materialized in recent weeks.   The Tuna  industry is in a transition  - a fter increasing for several months, 
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most tuna prices softened suddenly at the end of August .  Further price declines are expected which 

will assist canneries buy stock and rebuild supply . 

Groundfish  and  cephalopod  supply was very good in the course of 2009, with prices tending 

downward.  This trend is likely to continue in 2010 .  Tilapia  is a prod uct with a  strong growth rate , 

especially across Asia .  This species does well during economic cris es, due to a high price/value  ratio.  

Pangasius  exports  are booming.  Viet Nam exported 334 000 tonnes of catfish in the first eight months 

of 2009, worth an  estimated USD 737 million , the top foreign currency earner among seafood exports.  

Bass and  Bream  prices have fallen in the last quarter contrary to expectations.  This is largely due to 

the most exposed companies in Greece harvesting early to rebuild cash  flow.  Salmon production in 

Norway cannot be geared up rapidly enough to compensate for the Chilean shortfall, resulting in 

higher prices this year.  In recent months however, the market has become more unsettled as rapid 

growth in the salmon biomass in N orway is pushing many producers there against the maximum limits 

set by their production licenses.  As a result increasing supplies are now coming to market and prices 

are falling.   Fishmeal production by the five major producers declined in 2009, continui ng a trend 

started some years ago.  Chile is the only country reporting any increase in production, while all 

others reported lower outputs.   Fish oil production declined in the first half of 2009.  Fish oil prices rose 

in the second quarter of the year.  Further price hikes are likely in coming months.  

Trade 

FAO (Globefish, 2008) estimates total fish imports exceeded USD 100 billion in 2008, for the first time in 

history.  The value of fish exports is estimated to be slightly lower.  About half of world fish exports 

originate in developing countries, while 80% of world imports go to the developed countries .  Net 

exports from developing countries reached USD 25.4 billion in 2008, thus emphasizing that fishery 

products a re an important source of foreign exchange earnings for developing countries.  Japan 

and the USA are the top fish importers in 2008.   The EU accounts for more than 40% of world fish 

imports in value terms, but intra -EU trade is included in these figures.  

Figure 6. World Fish Trade  

Commercial Outlook  

The FAO forecasts (FAO, 2007) that species consumed in 2030 will be more or less the same as today as 

all the important stocks of fish in the world are already exploited.  Some mari ne species may be 

 EXPORTS IMPORTS 

US$ Billion 2006 2007 2008 2006 2007 2008 

Australia 0.9 0.9 0.9 0.9 1.1 1.1 

Canada 3.7 3.7 3.8 1.8 2.0 2.0 

Chile 3.6 3.7 3.9 0.2 0.2 0.2 

China 10.8 10.9 12.2 6.7 7.4 8.4 

European Union 21.6 24.2 25.5 37.4 41.8 43.2 

Japan 1.4 1.7 1.6 14.0 13.2 14.5 

Norway 5.5 6.2 7.4 0.8 1.1 1.3 

Thailand 5.2 5.7 6.5 1.5 1.7 2.4 

USA 4.1 4.4 4.5 13.3 13.6 14.4 

Vietnam 3.4 3.8 4.0 0.3 0.4 0.4 

WORLD 85.9 92.8 99.5 89.9 98.0 104.7 

DEVELOPING COUNTRIES 42.6 45.1 49.5 18.6 21.3 23.9 

DEVELOPED COUNTRIES 43.3 47.6 50.0 71.3 76.7 80.9 

ASIA 29.0 30.9 34.0 28.5 29.5 32.6 

AFRICA 4.1 4.5 4.8 2.0 2.4 2.8 

NORTH AMERICA 8.2 8.4 8.5 15.1 15.6 16.2 

SOUTH AMERICA 8.8 9.0 9.7 1.0 1.4 1.7 

EUROPE 31.9 35.7 38.0 41.3 46.7 49.0 
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produced by aquaculture, for example cod or other demersal species, but it will be more a shift in 

the production system than an introduction of new species.  There are already limitations to the 

potential yield of d eep -sea fisheries.  

Growth in seafood and marine product demand in China is of particular relevance to aquaculturists 

worldwide, and to Australian industry.   The following summary draws from the FAO Study.  (FAO, 2008) 

Figure 7. Global Fisheries Outlook ð Key Regions  

 Demand Growth Possibilities for Aquaculture Constraints 

China  It is likely that, by 2015, annual fish 
consumption in China could be 4.5ς
5.5 million tonnes higher than in 
2005 

 Rapid economic growth coupled with 
a slow population increase means 
60% of the seafood demand increase 
will come from projected growth in 
household disposable income 

 Seafood consumption is relatively 
high at 26 kg (world average is ~14kg 
if China is excluded).  As urbanisation 
continues seafood demand may 
moderate as more affluent 
consumers turn away from what they 
perceive as low-quality products 
towards high-quality items e.g. beef 
and grain. This would lead to lower 
growth in volume terms. 

 China produces more fish than it 
consumes ς future increases in 
national demand could be met by 
redirecting some exports to the 
domestic market 

 In recent years, aquaculture production 
in China has grown in volume terms by 
5ς7%p.a. (~2MT), significantly more 
than the projected annual increase in 
the volume of fish demanded. 

 China has the largest aquaculture sector 
in the world in terms of both the 
volume of aquatic animals produced 
and the number of species cultivated.  
This increases the likelihood that the 
sector will continue to be able to supply 
the local market with almost all that it 
will want. 

 Some of the exotic species now in 
demand, such as Atlantic salmon, are 
ƴƻǘ ǇǊƻŘǳŎŜŘ ŎƻƳƳŜǊŎƛŀƭƭȅ ōȅ /ƘƛƴŀΩǎ 
aquaculture or capture fisheries. 

 Microeconomic constraints are rising 
(sites, inputs, feed, services) as other 
industries compete 

 Limited freshwater culture sites.  Limited 
chance to change this using current 
technologies. 

 China may relocate its aquaculture grow-
out facilities abroad (e.g. Sub-Saharan 
Africa, Latin America).  The added costs 
of imports would be offset by lower costs 
for sites etc. 

 Pollution is a major constraint.  Growing 
waste impacts from other industries. 
Consumers reject products, intensive 
inshore cage technologies.  RDE focus on 
deepwater cultures is underway. 

 Significant feed inputs are imported 
(soybean, fishmeal, fish oil) and their 
price on world market is likely to rise. 

 A stronger Yuan against the US$ may 
reduce import costs but will ultimately 
reduce market competitiveness. 

South 
East Asia 

 Consumption is high in absolute 
terms (~18MT p.a). By 2015, it could 
have increased by another 3MT to 
meet demand. 

 Fish consumption is high.  Growth in 
disposable incomes is unlikely to 
boost consumption.  Most of the 
increase in demand will come from 
population growth. 

 Capture fisheries supply bulk of 
consumption and are near 
sustainable yields.  The region has an 
annual exportable surplus of ~1.5- 
2.0MT. (incl. aquaculture) 

 It is likely that exports will fall as they 
are increasingly redirected to 
domestic needs. 

 In volume terms, aquaculture has grown 
at annual rates of 6.1 - 7.6% p.a. for two 
decades. 

 Aquaculture expansion and productivity 
increases may meet the annual growth 
in demand of 0.25ς0.3MT p.a. required 
in the domestic markets.  However 
there will be some significant challenges 
to overcome to achieve this outcome. 

 Success of aquaculture is increasing 
competition for sites and inputs, and 
stresses on wild resources (e.g. brood 
stocks for catfish, and lobster). 

 Foreign producers will promote their 
own products in their markets and reject 
imported aquaculture products 

 Technology development is too slow to 
solve new problems in hatcheries and 
feeds.  Governments will likely  regulate 
and reduce public resources from where 
they are most needed (e.g. human 
resources).  Slower growth is likely in mid 
- long term. 

Europe, 
North 
America 
& Japan 

 Seafood consumption is above global 
average of 17kg/capita. (Japan 60 
kg); North America (24 kg); Europe 
(21 kg).  With slow population 
growth and depressed economies 
there is likely to be decline in 
Japanese consumption, growth in 
North America and a very slow 
increase in Europe. 

  Overfishing and deficient economic 
returns for fishing vessels may lead 
to a decline in effort and falls in wild 
capture production levels.  Economic 
growth in Asia may cause some of 
the fish now exported to the 
industrialized world to be sold there 
instead.  Prices may rise. 

 In North America & Japan aquaculture 
supply is minimal.  In Europe it provides 
about 20% 

 Expansion of domestic aquaculture to 
cover for shortfalls in capture fisheries 
would face severe competition from 
aquaculturists in Asia and Latin America. 

 Aquaculturists in Europe, North America 
and Japan could make inroads in high-
priced markets in Asia and Latin 
America.  It is likely that  

 Thus, marketing, sales promotion and 
continued cost-cutting will be essential 
if aquaculturists in the developed world 
are to remain competitive. 

 Markets for aquaculture products 
produced in the industrialized world will 
not expand rapidly at present price 
levels. 

 However, it is not unusual for agriculture 
commodities to pass through production 
cycles where the volumes produced first 
expand only to contract later.  A frequent 
cause of such cycles is the time lag that 
ƻŎŎǳǊǎ ōŜǘǿŜŜƴ ǇǊƻŘǳŎŜǊǎΩ ŘŜŎƛǎƛƻƴǎ ǘƻ 
modify output and the subsequent 
effects on supply once produce is 
harvested. 

 Generally, however, the long-run 
tendency for aquaculture products going 
through such production cycles, and the 
consequent rise and fall in volumes and 
prices, is one of increasing volumes and 
falling prices.  Moreover, as production 
grows, the cycles flatten out. 
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Sunken Billions  

A recent World Bank Report  (World Bank, 2008) has identified the parlous economic and social state , and 

contribution of global commercial capture fisheries.   The Bankõs detailed analysis  claims that some 

75% of the worldõs marine fish stocks have been òunderperforming assets ó for over 30 years.  The 

worldõs marine fish stocks have come under increasing pressure from fishing,  from loss of habitats and 

from pollution.  Rising sea temperatures and the increasing acidity of the oceans  is placing further 

stress on already stressed ecosystems.   Illegal fishing and unreported catches undermine  fishery 

science w hile subsidies continue to support unsustainable fishing practices.  

The 25% of fisheries which remain under -exploited tend to comprise lower -value species, or the  

fisheries for such stocks are the least profitable.  

By 2004, the lost economic value to the g lobal economy is estimated conservatively at US$50 billion 

per year, a cumulative global loss of potential economic benefits in the order of US$2 trillion over the 

30 years.  The losses represent the difference between the potential and actual net  economic  

benefits from global marine fisheries.  

The report claims society could capture a substantial part of this $50 billion annual economic loss by 

improved governance of marine fisheries.   Comprehensive reform s could be a basis for economic 

growth and the creation of alternative livelihoods in many countries.   At the same time, a nationõs 

natural capital in the form of fish stocks could be greatly increased and the negative impacts of the 

fisheries on the marine  environment reduced.  

The estimate d loss excludes consideration  of any losses to recreational fisheries and to marine 

tourism , losses attributa ble to illegal fishing  or downstream processing, distribution and consumption.  

It also excludes the value of biodiversity losses and any  compromise to the ocean carbon cycle.  This 

suggests that the losses to the global economy from  unsustainable exploitation of living marine 

resources substantially exceed $50 billion per year.    

The Bank finds that the current m arine catch could be achieved with approximately half of the 

current global fishing effort.  There is massive overcapacity in the global fleet.  Excess fleets 

competing for limited fish resources result in stagnant productivity and economic inefficiency.  This 

exacerbates the economic conditions depressing real income levels f or fishers as costs per unit of 

harvest increase.  Rising and volatile fuel costs have not helped.  O ver the last decade real landed 

fish prices have stagnated compounding the industryõs economic malaise.  

The study estimates the value of the marine capture seafood production at the point of harvest is 

around 20% of the $400 billion global food fish market - i.e. $80 billion .  A full 80% of chain value is 

created downstream of the beach.   The market strength of processors and retailers and the growth 

of aquaculture, which now accounts for around 47% of seafood production, have contributed to 

downward pressure on producer prices.  

Recreational Fisheries 
The primary motivation for recreation al fishers in advanced economies is leisure.  However 

recreational fishers may also harvest (i.e. retain their catch) fish for personal consumption (but not 

commercial sale).  The definition of òrecreational fisher ó includes a wide spectrum of users all of  

whom are wholly or partially motivated by the pursuit of leisure.  

High effort - low catchability are fundamental indicators to the recreational fishing sector.  Enjoyment 

of the fishing experience in a relaxed natural environment is the motivat ion  for rec reational fishers.  

There is a perception in many communities in the advanced economies that recreational fishing is a 

benign activity that makes limited positive contribution to national economic and social wellbeing.  

However as increased global consumer wealth drives changes in leisure demographics, the literature  

(Cowx, 2002) (Cooke & Cowx, The Role of Recreational Fishing in Global Fish Crises , 2004 Sept) suggests th at both of these perception  

a re increasingly erroneous.  The  increasing sophistication and use of technologies (e.g. fish finders, 

marine equipment) is lower ing  the effort and increas ing  the catchability.   This places greater pressure 

on fishery resources.  

Evidence of a stable or fall ing fisher participation rate as the primary indicator of sectoral activity 

may also mask the real impacts  on the resource base  and the economy (both positive and 

adver se).  Where per capita participation has remained stable or fallen, such as in North Ame rica, 
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the òincrease in population size has resulted in higher absolute levels of participation.  Globally, 

recreational fishing is now highly developed and pursued by large numbers of people, primarily for 

pleasure, but also for income generation and to su pplement food supply ó. 

There is very limited global data available to inform our regional or global understanding of 

recreational fishery production and use.  However looking across advanced recreational fishing 

economies where relevant data is collected, the literature  (Cooke & Cowx, 2006) summarises the scale and 

scope of global recreational fishing , as summarised below.   

Figure 8. Scale and Scope of Global Recreational Fishing  

Location Recreational Fishing Statistics 

Europe  Amongst 22 European countries there are an estimated 21.3 million anglers, with an estimated expenditure on 
recreational fishing in 10 of the countries in Western Europe where data were available, in excess of $US 10 billion 
(Cowx, 1998) 

USA  In 1996, 18% of the US population 16 years of age and older (i.e., 35 million persons) spent 514 million angler-days 
in fresh waters, expending $US 38.0 billion (US Fish and Wildlife Service, 1997). 

 In 2001, anglers in US marine waters of the Atlantic, Gulf, and Pacific coasts made an estimated 84.3 million fishing 
trips and captured more than 440 million fish of which 187 million were estimated to have been retained (US DepΩt 
of Commerce, 2002). 

 Only 12% of the entire population have never participated in recreational angling (US DepΩt of Commerce, 2002). 

Canada  3.6 million anglers spent 47.9 million days and caught over 232.8 million fishes while spending $US 6.7 billion of 
which $US 4.7billion was wholly attributed to the sport in 2000.  Of these fishes some 84.6 million were retained 
(DepΩǘ of Fisheries and Oceans, 2003) 

Australia  In 2002 an estimated 3.4 million anglers contributed to 20.6 million angler days and caught in excess of 70 million 
finfish, while spending in excess of $US 1.3 billion (DAFF, 2003) 

Global  In 1995 it was estimated that total recreational catch worldwide is of the order of 2 million tonnes, and represents 
an important source of animal protein in many developing countries (Coates, 1995). 

 In 2004 it was estimated (using extrapolations from North American fisheries statistics) that total annual 
recreational catch worldwide may be in the order of 47 billion fish per year of which roughly 2/3rds are released 
(Cooke and Cowx, 2004) 

 It was estimated that freshwater recreational fishing effort represents roughly half of the food fishing effort from a 
global perspective relative to all fishing effort (e.g., marine recreational and commercial fishing effort.( Kapetsky, 
2001). 

 

The authors conclude that efforts to  conserve and manage fisheries must recognise that issues and 

threats from commercial and recreational fishing are similar and therefore require management 

strategies and solutions that are similar and effective.  

In 2008 the global participation rate for r ecreational fishing was estimated to be around 10%, with 

the related recreational harvest to be about 12% of the total catch for all fish species  (Arlinghaus & Cooke, 

2008).   

In 2006 (NOAA, 2008), the U.S. commercial  fishing industry (comprising harvesters, seafood processors and 

traders, wholesalers and retailers ) generated US$103 billion in sales, US$44 billion in income and 

supported 1.5 million jobs.  The recreational  fishing industry generate d US$82 billion in sales, US$24 

billion in income, and supported 534,000 jobs in the United States.   In 2007 there were approximately 

12 million recreational  anglers in the US.  Of the 468 million fish caught by marine anglers in that year, 

58% were releas ed alive.   

NOAA (US National Ocean and Atmospheric Administration) and its regional fishery management 

councils, interstate fisheries commissions, state agencies, and other partners are working together to 

revamp saltwater angler surveys and create a natio nal angler registry.  Under a n ew Marine 

Recreational Information Program it aim s to improve the collection, analysis, and application of 

fishing data , provide a more informed b asis for sustainable fishery management, and giv e anglers 

better representation  in the decision -making process.  

Resource sharing issues between users are significant current issues for stakeholders.  NOAA is 

currently developing its policy in this area, under the heading of òcatch sharesó. 

It is clear that recreational fishers have s ignificant impacts on the stocks of many aquatic species 

(especially fin fish).  The sustainable management of global and Australian fisheries will not be 
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achievable nor credible unless assessments of biological sustainability incorporate detailed effort 

and mortality data from both commercial and recreational users.  

Artisanal and Customary Fishers 
Eighty-six percent of fishers and fish farmers worldwide live in Asia, with China having the greatest 

numbers (8.1 million fishers and 4.5 million fish farmers).   In 2006, other countries with a significant 

number of fishers and fish farmers were India, Indonesia, the Philippines and Viet Nam.  

Many small -scale fisheries are typically of traditional, artisanal and/or subsistence character.  In a 

traditional fishery  the fishing activities have been passed on from generation to generation and 

fishing is carried out for livelihood and food security purposes.  Artisanal in a fisheries context is 

derived from the term "artisan", and according to the Oxford dictionary art isan refer to "a person who 

does skilled work, making things with their hands".   

Subsistence fishers catch fish for food on the family or community table and also engage in trade or 

barter.  However, the term subsistence implies that the fishers are not e ngaged in the money 

economy.  

Internationally there is a growing body of literature  (Venn & Quiggin, 2007) attempting to assess the method 

and worth of valuations of indigenous cultural heritage (particularly use values) for resource 

evaluation.  Traditional economic approaches have significant shortcomings in ascribing robust 

assessment methodologies and appr opriate values to establish economic and non social benefits.   

Ocean Health 
As a small but advanced player in the global fishing industry, Australia actively seeks out and imports 

many of its management approaches, science s, technologies and policy initia tives from large 

intensive fisheries serving seafood markets in the northern hemisphere, including Europe, the USA, 

Canada and Japan.  In this context the following sections discuss some significant contemporary 

issues relevant to planning an investment in  Australian fisheries RD&E.  

EU Fishing Policy 

The EUõs Common Fisheries Policy (CFP) was announced in 2002 to establish a basis re radical 

change in the European fisheries sector.  The major problems identified then still exist today  (EU Green 

Paper, 2009): 

 plummeting fish stocks and overfishing in 88% of fisheries .  Over a third of fisheries are still 

outside safe biological limits and may not be recoverable to MSY  

 fleet overcapacity .  This is the fundamental problem at the hea rt of low economic 

performance, weak enforcement and overexploited resources.  

 heavy subsidies by many European Union member countries,  

 low economic resilience across fishers and their downstream partners.  Most EU fishing fleets 

are making very low profit or a loss, causing an added incentive to overfish.  

 decline in the volume of fish caught by European fishermen.  Catches have fallen so much 

that Europe now imports two -thirds (and rising) of its fish consumption.  

The CFP reforms since 2002 have achieved two positive outcomes: they have given fishery 

stakeholders more influence over policy -making through comanagement, and many fisheries are 

now managed through comprehensive long term plans (not just annually as before).  
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In 2009 the Commission determined that its failure to make 

greater progress was due to 5 structural failures of policy:  

 a deep -rooted problem of fleet overcapacity;  

 imprecise policy objectives resulting in insufficient 

guidance for decisions and  implementation;  

 a decision -making system tha t encourages a short -

term focus;  

 a framework that does not give sufficient 

responsibility to the industry;  and a  

 lack of political will to ensure compliance and poor 

compliance by the industry.  

The Commissionõs current round of industry consultation and 

discussion intends to drive further analysis and shared 

planning for the next round of reform in European fisheries  

Codes  of Conduct  

In 1996 a voluntary Code of Conduct for Responsible Fishing 

was developed by the United Nations.  A recent review 

published i n Nature, (Not Honouring the Code, Feb 2009) across the 53 

countries landing 96 percent of the global marine catch 

reveals òdismayingly poor complianceó.  Australia, ranked 

fourth, is one of only six countries (with in des cending order 

Norway, USA, Canada, Iceland, Namibia) to achieve 

overall compliance scores at or above 60 percent.  On a 

brighter note however, the paper concludes attitudes have 

changed since the 1990s and there is now widespread 

consensus on the negative ecological impacts of 

overfishing, the need to minimise the impacts on the marine 

ecosystem, and unrestrained IUU fishing.  

Stewardship  

Concern among advanced nations regarding the health of 

global oceans and fisheries has been rising since the early 

1990s.  As these concerns have gathered momentum, a 

number of private organisations and NGOs (Non 

Government Organisations) have established themselves as 

arbiters of sustainable fisheries.  Sustainability assessment 

methodologies use d  are wide ranging , vary ing  in quality 

with respect to regional variations, maintenance of the 

data in response to new information, interpretation and in 

both use and presentation of output.  

FAO Members ha ve  established Guidelines for Eco -labeling  

of Capture Marine Fisheries , and new certification 

guidelines for aquaculture, as well as ongoing work on 

inland capture fisheries.  (FAO Guidelines)  

A number of NGOs have formed or mustered resources to 

raise awareness about marine stewardship, to achieve 

various political outcomes, or to create and promote 

related services for sale  (Greenpeace.org).  As part of the òchain 

of custodyó approach to ensuring producersõ 

environmental commitment to consumers, certification of 

production or supply chains is a common approach to 

offering a range of services.  There are many global and regional organisations in th is category, but 

three relevant to Australia include:  

Vision for European Fisheries by 2020 

Fish, is a growing market again and has re-
established itself as a regular fixture in the diet of 
the more than half a billion European consumers. 
The continuous decline of catches by the 
European fleet came to an end around 2015.  
Fish caught or produced in Europe is valued and 
recognised by consumers as high-quality 
produce. 
Rampant overfishing, with a large impact on 
coastal economies, has become a thing of 
ǘƘŜ ǇŀǎǘΦ bŜŀǊƭȅ ŀƭƭ ƻŦ 9ǳǊƻǇŜΩǎ ŦƛǎƘ ǎǘƻŎƪǎ ƘŀǾŜ 
been restored to their maximum sustainable 
yields, for many a significant increase on 2010 
levels. Fishermen earn more from these larger 
fish populations composed of mature and bigger 
fish.  Young people from coastal communities 
once again consider fishing as an attractive and 
stable means to make a living. 
9ǳǊƻǇŜΩǎ ŦƛǎƘƛƴƎ ƛƴŘǳǎǘǊȅ Ƙŀǎ ōŜŎƻƳŜ ŦŀǊ ƳƻǊŜ 
financially robust.  The industrial segment 
of the fleet is efficient and independent from 
public financial support.  It operates with 
environmentally friendly boats and its size is 
commensurate with the fish it is authorised 
to catch.  At the other end of the spectrum, 
small-scale fisheries continue to produce high 
quality fresh fish consumed locally and marketed 
under labels of quality and origin that 
give higher value to fishermen.  The ever 
increasing proportion of Europeans living along 
ǘƘŜ ŎƻƴǘƛƴŜƴǘΩǎ Ŏƻŀǎǘǎ ǊŜǇǊŜǎŜƴǘǎ ŀ ƎǊƻǿƛƴƎ 
demand for high-quality, locally produced 
food.  Their work has also become much more 
integrated with other economic sectors which 
are key to coastal communities. Throughout the 
sector, the production and marketing chain offers 
full transparency to authorities and consumers 
on the origin of Ǌŀǿ ƳŀǘŜǊƛŀƭǎ άŦǊƻƳ ƴŜǘ ǘƻ 
ǇƭŀǘŜΦέ  9ǳǊƻǇŜΩǎ ŀǉǳŀŎǳƭǘǳǊŜ ƛƴŘǳǎǘǊȅ ƛǎ ŀƭǎƻ ŀƴ 
important provider of fish to European 
consumers: it remains at the forefront of 
technological development and continues to 
export know-how and technology outside 
Europe. 
The EU Common Fisheries Policy has become 
streamlined and is now considerably cheaper and 
simpler to manage.  Decision-making is now 
undertaken with the closer involvement of 
fishers.  Fishing operators are given incentives to 
behave responsibly but they are also expected to 
demonstrate that they comply with the basic 
principles of the CFP.  Stakeholders fully 
participate in decisions and debates on policy 
implementation.  Fisheries control has become 
far more effective with a focus on shared 
investment and good maritime governance. 
Paraphrased from Green Paper-Reform of the 
Common Fisheries Policy 2009 
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 Friend of the Sea aims to encourage and motivate seafood companies to lower their impact 

on the environment and on exploited or endangered stocks.  This global organization was 

established in 2006 and d eveloped the only certification scheme in the world which can 

certify both farmed and wild caught seafood companies as ecologically sound.  Friend of 

the Sea Certification is the only one in the market which follows the FAO - Guidelines for the 

Ecolabellin g of Fish and Fishery Products from Marine Capture Fisheries.  The firm h as an 

Advisory Board composed of five environmental and seafood experts from Europe, the USA 

and Canada.  FOTS standards are developed and reviewed by the Technical Board (26 

members)  with representatives from industry, environmental groups and scientific community.  

A leading Australian mussel aquaculture firm (Spring Bay Seafoods, Tasmania  (Spring Bay Seafoods, 

2009)) was the recipient of the FOTS Aquaculture 2009 Award.  

 Marine Stewardship Council is the world's leading certification and ecolabelling program for 

sustainable seafood.  The Council certifies wild capture fisheries as sustainable, 

environmentally respons ible and well managed, based on a rigorous scientific methodology 

and independent assessment.   Certified fisheries may carry an MSC eco -label through to 

their end consumer.  WAL -MART, the biggest US retailer, announced that it will source all its 

wild har vest and frozen seafood from MSC certified sustainable suppliers within five years  (FRDC 

R&D News, 2008).  Australian examples of the 33 fisheries MSC certified (MSC, 2000) include the 

Western Rocklobster fishery (since 2000),  the Australia mackerel icefish fishery at Heard and 

McDonald Islands (2006), and the Lakes and Coorong fishery (2008).  

 There are also many examples of fishery specific programs.  In 2004 the Australian Southern 

Rocklobster  fishery established a separate Clean Green Program certified across SA, V IC and 

TAS waters.  The Program  (Southern Rocklobster Ltd, 2004) incorporating 400 fishers and 250 vessels (50% of 

the fishery) is a world first rocklobs ter supply chain strategy.  It certifies for environmental 

management, food safety and quality, work place safety and animal welfare.  

US Leadership  

This approach has been recently taken up by the US Government, although with a far more 

comprehensive array of issues.  On 12th  June 2009, President Obama initiated an interagency task 

force  (US Interagency Ocean Policy Task Force, Sept 2009) to develop a policy and implementation framework to 

improve stewardship of the USAõs oceans, coasts and lakes.  The cross agency task force consulted 

Federal, State, tribal, and regional representatives, scientists, legal and policy experts, and the 

public.  Several key themes emerged including:  

Å Adopti on of ecosystem -based management as a guiding  principle, acknowledging regional 

differences, and practicing adaptive management;  

Å Embracing science -based decision -making and investing in ecosystem -based science, 

research, and ocean observations, including comprehensive research on the linkages 

among e cosystem health, human health, economic opportunity, national and homeland 

security, social justice, and environmental change, including climate change;  

Å Improved coordination and collaboration across Federal, State, tribal, and local 

governments, and regio nal governance structures, and for improved transparency and 

public participation, while avoiding new layers of bureaucracy and unnecessary costs;  

Å Improving both formal and informal education about the ocean, our coasts, and the Great 

Lakes;  

Å Ensuring that  policies are adequately funded; and  

Å Joining the 1982 United Nations Convention on the Law of the Sea (the Law of the Sea 

Convention).  

The responses to the Task Force suggested that any new policy needed to adopt a number of 

improvements to arrangements established in 2004.  These improvements include:  

Å The need for a strong, clear, overarching policy mandate and the setting of national ocean 

priorities;  

Å The need for high -level direction and policy guidance from a clearly designated and 

identifiable autho rity;  
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Å The need for more consistent and sustained senior -level participation and attention on 

ocean -related issues from all member agencies and departments;  

Å The advantages of stronger linkages between management and science;  

Å The need for an improved, cle ar structure for ongoing and active engagement with State, 

tribal, and local authorities, and regional governance structures to address relevant issues; 

and  

Å The need for improved coordination with other Executive branch policy committees  

Rebuilding Fishe ries 

Efforts are underway to restore global marine ecosystems and rebuild fisheries.  But a recent 

comprehensive study in Science Journal (Rebuilding Global Fisheries, Jul 2009) warns that 63 % of assessed fishery 

stocks worldwide still require rebuilding and even lower exploitation rates to reverse collapse.  

Certification of sustainable fisheries is becoming more common, based on selected economic 

incentives that align management practices wit h resource conservation.  

The study concludes that incentives must be sensitive to local conditions; a combination of 

traditional approaches (catch quotas, community management) coupled with strategically placed 

fishing closures, ocean zoning and economic i ncentives.   At the regional level, measures to repair 

fisheries results in loss of jobs, at least in the short term.  In turn this may lead to strong resistance from 

fisheries-dependent communities through the political process.  

At a global scale, the move ment of fishing effort from the industrialized countries to the developing 

world has been accelerating since the 1960s.  This displacement of effort to jurisdictions with weaker 

laws and less enforcement capacity often results in overuse and degradation of  fishery resources in 

developing countries.  

Human Wellbeing 

Consumer Credence  

Around the world, consumers (particularly in OECD economies) are paying more attention to the 

food they eat, the value they get from it, and what it does for them and for the wor ld around them.  

Food attributes that offer value to the consumer through good health, environmental stewardship, 

and ethical treatment of people and animals are becoming more mainstream  (Cuthbertson & Marks, 2008).  

The figure  below illustrates these food attributes.  

Seafood is unique among foods ð drawn traditionally from raw and pure nature, science is 

leveraging it as premium fuel for modern human lifestyles.  But the price of these consumer 

aspirations of wellbeing is  to force limits on marine catch availability, and endorse and invest in 

efficient aquacultures.  The concept of wellness or well being applied here to seafood consumers, 

applies equally to recreational fishers who are consumers of recreation.  

Corporate So cial Responsibility is one of the forces driving and also listening t o this new consumer 

behaviour, and progressively fine tuning the way food supply chains operate  and serve .  This is 

particularly apparent in the  healthiness of food, the sustainability of  food production, processing and  

transportation, and the ethical treatment of supply chain participants.   Essentially, credence 

attributes work because they embody a value to the  consumer that goes beyond satisfying hunger, 

allowing consumers to  vote as sh oppers at a time when they are feeling increasingly divorced  from 

the food production system.  

The market interview work undertaken across international markets ( UK, Japan, USA, Australia, China,  

Canada, South Korea, Norway, and Vietnam) reveals a number of  key findings, summarised in the 

figure.  Consumers still believe taste and convenience are central to value in food, but the 

unanimously agreed trend is that food convenience, and health/wellbeing are converging.  Pre-cut  

salads, par -cooked vegetables and  grains, and an explosion in convenient  dairy products all signify 

this trend .  Advanced economies typically exhibit low population growth and an ageing 

demographic (e.g. Japan).  The momentum for the convergence of convenience, health, longevity 

and lifes tyle can be readily understood in this context.  
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Figure 9. Consumer Trends for Food Credence  

 

 
 

Certification and Food Safety  

In 2007 the World Seafood Conference  (Valdimarsson, 2007) discussed  international seafood safety and 

quality requirements and how they have developed towards risk based HACCP systems where 

industry is largely responsible for maintaining the systems under rules set by governments.  There is a 

clear trend for t he private sector (large retailers and their supply chains) to more strongly commit to 

environmental and social certification as well as animal welfare as it is perceived as being what 

todayõs consumer wants.  In competitive retail markets this also provides a valuable marketing edge 

to first movers.  M any large retailers have now committed themselves to selling only eco -labeled 

fishery products.   The FAO claims t his trend driven by private retail compliance pull has become so 

strong that it is not a question anymore whet her it will be complied with but how.  

In response retailers and the corporate sector claim governments have left a vacuum in responding 

to the new demands of consumers and the market and therefore that private standards and 

DIFFERENTIATION

Whilst there will always be a 
place for low priced food 

products in almost all markets, 
value can be created by 

differentiated products, and 
credence is increasingly being 

recognised as a source of 
differentiation. WATCH THIS SPACE

Markets respond differently to 
credence attributes, but the 

drivers and conditions remain 
largely the same.  Companies 

that stay abreast of these 
factors will be able respond to 
growing demand for credence 

attributes.

ENVIRONMENT

Environmentally sustainable 
supply chains are growing in 
ǾŀƭǳŜ ŀƴŘ ǎŎƻǇŜΣΦ /ƻƴǎǳƳŜǊǎΩ 

are increasingly 
environmentally aware and 

operations of the food 
industry are coming under 

increased scrutiny.

ETHICS

Consumer concern around 
ethical food production suggests  
they buy ethical products when 

they feel it is benefiting a 
community.  They need to see a 
problem before they will buy a 
solution.  These include Fair-

trade  and animal welfare issues

FOOD SAFETY

Food safety is not critical to 
credence trends.  Rather, food 
safety is key factor to control, 

given that breaches or perceived 
breaches in food safety could 

have disastrous effects for 
companies.

JUST CLAIMS

The extent to which 
producers can make 

substantiated and true 
claims about the attributes 
of their products are a key 
condition for the growth of 

the credence market.

BRAND TRUTH

The consumer must believe that 
the product is addressing some 

need or gap that exists. Branding 
ŦƻǊ ōǊŀƴŘƛƴƎΩǎ ǎŀƪŜ ǿƛƭƭ ƴƻǘ 
increase the value of the 

product.

WELLNESS 

ΨIŜŀƭǘƘ ŀƴŘ ǿŜƭƭƴŜǎǎ ŦƻƻŘǎΩ ǿƛƭƭ 
have a high to very high impact on 
ǊŜǎǇƻƴŘŜƴǘǎΩ ŀǊŜŀǎ ƻŦ ƻǇŜǊŀǘƛƻƴ ƛƴ 
the medium term, both through 
increased consumer demand and 

through public interest in the 
ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ŎƻƳǇŀƴƛŜǎΩ 

towards promoting good health. 
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certification scheme s are justified.   Drawing on FAO comments, Figure 10 summarises these 

competing objectives.  

Figure 10. Competing Seafood Compliance Objectives  

 Objectives of Private Sector Objectives of Government Sector 

Marketing Market advantage, profits, shareholder 
expectations, labels, safety, organic, 
environmental 

Market rules, tariffs, antitrust, technical barriers 
to trade commitments, trade and environment, 
Convention on International Trade in 
Endangered Species of Wild Fauna and Flora 
(CITES), Convention on Biological Diversity (CBD) 

Processing Efficient processing, value addition ς ǇǊƻŦƛǘǎΣ άƻǿƴ 
ŎƘŜŎƪǎέΣ ǇǊƛǾŀǘŜ ǎǘŀƴŘŀǊŘǎΣ ŎƻǊǇƻǊŀǘŜ ǎƻŎƛŀƭ 
responsibility, social and environmental reporting  

Safety rules, sanitary and phytosanitary 
framework, competent authorities, minimum 
criteria and standards, working conditions,  
worker safety 

Capture Fisheries Food production, efficiency, profits, maximum 
benefits within framework set by government 

 

Sustainable use of resources, (TAC, IQs, ITQs), 
common good, equitable distribution of benefits, 
provision of food, provision of work and income, 
rural development  

 

The FAO claims there is now ample evidence that the emergence of a wide range of certification 

schemes and accreditation  bodies has resulted in higher costs for producers and confusion among 

producers and consumers alike . 

Retailers are undecided on whether voluntary ecolabelling should be a market responsibility, or 

regulated as a precompetitive issue by governments.  After 10 years of work, FAO now has guidelines 

on how to go about ecolabelling but outstanding is the very difficult task of establishing the minimum 

substantive requirements and criteria  for such schemes . 

A US based study (IFIC Survey Sep 2007 FRDC) considered the impact of the media on US consumption of 

food.  The study found a sagging consumer  perception of the safety of food systems.  While the 

overall confidence of consumers in the safety of the food system remained high at 69%, the number 

of òvery confidentó consumers decreased from 21% to 15% (2006 to 2007).  Disease and 

contamination were the primary concern for 75% of consumers.  Country of origin concerns rose from 

6% to 20% between 2006 to 2007.   Industry advice suggests the n egative media c oncern overseas 

are primarily based around disease and contamination (e.g. salmon in Scotland), while concerns in 

Australia relate more to imports from Asia with fish being grown in polluted waters or use of illegal 

antibiotics . 

Human Health  

Research world wide is uncovering seafoodõs effect on human growth, health and development.  

The FAOõs CALIPSO study (FAO Calipso, 2006) characteristically concluded:  

ò ...the study results confirm the validity of the recommendations formulated by various national 

scientific bodies: that the general population should consume fish at least twice a week, including 

some oily fish, and that pregnant or breast feeding women should consume predator fish not 

more than once a weekó.  

The Australian National Dietary Guidelines  (National Health and Medical Research Council, May 2005), and US Health 

Department (US Dept of Health and Human Services, 2005) both recommend consumers eat 2 meals per week of fish 

or other seafood.  Advice from the respective seafood industry authorities (SSA, and NOAA) 

summarises the impacts of seafood on human health as follows:  

Å Seafood is a pract ical, cost -effective way of significantly improving the health of the average 

Australian . 

Å NOAA r ecommend eating a variety of fish and other seafood at least twice a week, and, 

ideally, four times a week or more . 

Å NOAA r ecommend s portions of 200 to 250 grams  rather than the standard portion of 150 

grams , to achieve optimum nutrition.  SSA recommends at least four meals per week of 200 to 

250-gram portions of fish or other seafood.  This is achievable, considering there are 21 meal 

opportunities every week.  E ating fish or other seafood twice a week should be the minimum 
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consumption level simply to avoid deficiencies in essential nutrients such as Omega -3 fat and 

iodine . 

Å Seafood is a high -quality protein source and relatively low in fat.  Its protein comes at t he cost 

of fewer calories than most other meats, and so is beneficial in weight -reduction diets in 

particular, something very relevant now that obesity levels are causing such concern to 

health authorities in Australia.  

Å Also, seafood is a prime source of essential nutrients, particularly Omega -3 oils, iodine and 

selenium, and is also rich in zinc, calcium and Vitamin B12.  

Å Research suggests that many Australians, particularly children, are deficient in iodine, and, in 

the case of zinc, the NHMRC itself has  described it as ôborderline for adequacy in the 

communityõ.  Seafood is an excellent source for both: all seafood in the case of iodine and 

oysters in particular for zinc.  

Å NHMRC has formally recommended specific intakes of the essential Omega -3 fatty acids 

(oils), which make up the largest component in fish oil.  The levels required to avoid 

deficiencies in Omega -3s can be achieved by eating two or three meals of 200 to 250 grams 

each of m ost types of seafood each week.  

Å NHMRCõs typical recommendation was to replace what it called ônutrient-poor, energy -

dense foods and drinksõ -- in other words, foods low in nutrients but high in calories -- with 

vegetables, fruit, wholegrain cereals and lean protein like seafood.  

Å To optimise the disease -fighting benefits of Omega -3 oils, the NHMRC recommended 

average daily intakes of 610mg for men and 430mg for women, which are three to four times 

the min imum daily intakes recommended.  That m ay seem like a lot to Australians at present 

but it is only half the average Omega -3 intake of the Japanese, and their high seafood 

consumption and consequent Omega -3 levels is attributed as the major reason for their 

comparatively low levels of heart prob lems. 

Å It means eating varieties of fish with higher -than -average oil content -- fish like swordfish, the 

mackerels, Australian sardines, Australian herrings, mullet, tailor and Atlantic salmon -- and 

probably eating seafood four times or more a week.  It c an be included for lunch, even 

breakfast, as well as making up the centrepiece  of evening meals.   One simple thing to do, 

and this deserves to be emphasised, is to eat a wide variety of seafood and to eat it often.  

Å The SSAõs advisor, Dr Somerset has been s tudying how Australian fish and other seafood fit 

into the context of the new NRVs.  Specifically, he has prepared calculations for a range of 

popular fish and other seafood that estimate the amounts of each required to meet the 

nutrient reference values ( NRVs) for a range of nutrients.  It is intended as a guide upon which 

evidence -based communication about the health benefits of fish and other seafood can be 

derived.  It is not intended to be a promotional vehicle in itself.  òThis analysis confirms that the 

NRVs for long -chain Omega -3 oils can be met by the consumption of many forms of seafood. 

Further, many seafood species can also be considered as rich sources of selenium, for 

example, and the NRVs for zinc and copper can be met by regular consumption o f shellfish, 

like oysters, c rabs, etcetera.  òHowever, there are still many gaps in our knowledge of the 

composition of seafood and this should be taken into account when referring to individual 

seafood species in relation to NRVs.ó he said.   

SSAõs advice had provided a number of conclusions:  

Å Fish and other seafood are clearly a viable source of dietary long chain Omega -3 oils,  

Å Australian consumers can meet the NRVs for long chain Omega -3 oils entirely from the 

consumption of certain species of fish and o ther seafood without the necessity of consuming 

either Omega -3 supplements or foods artificially fortified with Omega -3 oils, 

Å Feasible levels of consumption of fish and other seafood can meet the NRVs for certain other 

nutrients, such as selenium, zinc, co pper, iodine and Vitamin B12 , 

Å There are substantial gaps in species -specific information on the composition of fish and , 

Å Other seafood, especially in critical nutrients such as zinc, selenium, iodine and copper; and 

fish and other seafood are a major sourc e of protein in the Australian diet.  

SSA recommended that the seafood industry:  
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Å Advocate the inclusion of identification of specific fish species in the next Australian National 

Nutrition Survey (which is currently under development by the Federal Government) , 

Å Develop species -specific compositional information on fish and other seafood, especially for 

key nutrients such as zinc, selenium, iodine and copper , 

Å Consider a focus on fish and other seafood as an important iodine source in view of 

decreased  consumption of iodised salt and progressively decreasing iodine content in dairy 

foods , and  

Å Recommend consumers eat a wide variety of fish and other seafood species.  

The U.S. guidelines noted:  

Å By eating the right kinds of seafood, pregnant and nursing w omen pass to their baby 

important nutrients that aid in brain development and may lessen the effects of dyslexia, 

autism, hyperactivity and attention deficit disorder, according to scientists presenting at the 

conference.  

Å Studies also have presented a link  between these nutrients and increased intelligence in 

infants and young children.   Species that are rich in these nutrients ð omega -3 fatty acids, 

iodine, iron and ch oline ð include wild and farmed salmon, shrimp, pollock, cod, canned light 

tuna and catfi sh. 

Å Women will not put their baby at risk if they avoid eating shark, swordfish, tilefish, king 

mackerel, tuna steaks and whale meat until after they have delivered and stopped breast 

feeding, scientists said.  Exposure to mercury found in those species du ring the sensitive stages 

of fetal brain development may cause neurological damage.  As an extra precaution, 

women who plan to become pregnant should avoid those species for six months before 

conception.  These are conservative guidelines, with a 10 -fold safety margin built in for 

precaution.  

Å Scientists reiterated that there is no evidence of health risk to the rest of the population, 

including children and the elderly, from eating seafood.   To the contrary, studies have shown 

seafood consumption to help pe ople live longer, healthier lives.   Seafood cuts the risk for 

heart disease, cancer, Alzheimerõs, stroke, diabetes, and inflammatory diseases such as 

rheumatoid arthritis.  

Technologies 
There are many areas of innovation and research being explored and or d eveloped in the global 

fishing, aquaculture and seafood industries and related value chains.  The profit motivator means the 

private commercial fishing sector is a major investor in its own productivity and sustainability.  

However, public sector agencies , NGOs and philanthropists are also major investors in new 

technologies that support the environmental and social performance of all fisheries including 

commercial , recreational and  customary fisheries.  Many technologies developed in other industries 

also have ready application to the fisheries, aquaculture and seafood sectors (e.g. cool chain and 

logistics management software).  

The primary research areas and technologies of interest to the Australian in dustry are:  

 Biosecurity, pest and disease mitigation , and aquatic animal health management , 

 Spatial and temporal management of target species for sustainability, yield and quality , 

 Climate change impacts on fisheries and aquaculture , 

 Cage and offshore mari ne ranching  and enabling community endorsement for site access , 

 Breeding programs for aquaculture , 

 Nutrition and feeds for a quaculture , 

 Systems, technologies and practices to improve preharvest productivity and viability , 

 Seafood impacts on human health , 

 Human capacity development to enable sustainable environmental and market outcomes , 

 Systems, technologies and practices to improve postharvest productivity and viability through  

improving consumer access to seafood; meeting consumer demands for safe, high -quality, 

nutritious seafood products; and increased profitability throughout the value chain , 

 Community benefits from and interactions with fisheries, aquaculture and aquatic resources . 




















































































































































































