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SUMMARY

Executive summary

This National Fishing and Aquaculture Research, Development and Extension (RD&E) Strategy establishes the future
direction to improve the focus, efficiency and effectiveness of RD&E to support Australia’s fishing and aquaculture
industry over the next five years.

The strategy was developed at the request of the Australian Primary Industries Ministerial Council (PIMC), and is
one component of the National Primary Industries Research, Development and Extension Framework. The Framework
recognises that basic and strategic research can be provided from a distance; while adaptive development can be achieved
regionally; and extension and adoption of research outcomes most often have a local focus. The concept of major,
supporting, and linking (M-S-L) roles in RD&E has been incorporated in this strategy recognising that RD&E activities
span a broad spectrum of research — from stock assessment research, through innovative broader aquatic research, and
supply chain development. These M-S-L arrangements will aim to reduce duplication, improve efficiencies and maintain
key national capabilities.

The fishing and aquaculture industry is characterised by its diversity of stakeholders and activities, geographic distribution,
high number of species utilised, and by having both a natural resource management (NRM) and primary industries basis
for management and development respectively. The fishing and aquaculture industry comprises three main sectors:
commercial (comprising wild-catch, aquaculture and post-harvest); recreational; and indigenous customary'. These
complexities have a significant bearing on RD&E priorities and investment processes.

It was recognised early on in the development of the strategy that the existing RD&E system was characterised by
fragmented planning processes, and lack of focus on national issues. With no common forum for stakeholders to work
together on RD&E, the system contributed to confusion, competition, inefficient investment and suboptimal adoption
rates.

While this strategy has presented an opportunity to create a common industry vision, it was recognised early on that
changes to RD&E structures and processes cannot be considered without understanding how those changes affect the
management and regulation of fishing and aquaculture activities. Defining the differences in the RD&E supporting both
innovation and regulation has been an important step in the development of the strategy, and in securing stakeholder
support.

Given the inherent complexity and diversity, consultation has been critical. Mechanisms included establishing the
strategy working group, a leadership group, and a broader stakeholder reference group. The latter group, consisting of
over 50 members, met twice to provide input on RD&E drivers, current capability, priority research areas and changes to
the RD&E structure. Input from grassroots fishers was ensured through regional workshops. The strategy evolved through
numerous versions that were widely distributed for feedback.

1 Aboriginal and Torres Strait Islander people also participate in the commercial and recreational sectors.



. —

In addition to wide consultation two comprehensive studies, Overview of the Australian fishing and aquaculture industry:
present and future, and RD&E capability audit and assessment for the Australian Fishing and Aquaculture Industry
supported the development of the strategy.

Change has now occurred that responds to the findings of these reports, and is consistent with the objectives for the
National Primary Industries RD&E Framework. These changes include:

« agreement to establish a national priorities forum that brings together government and industry leaders to lead the
implementation of the strategy, including prioritisation of RD&E investment

» anagreed definition of RD&E that recognises that stock assessment research differs from innovative RD&E activities
and needs to be managed accordingly (nevertheless, the strategy demonstrates the close linkage between RD&E and
management of fisheries)

« development within the strategy of a national strategic RD&E plan, with defined outcomes, research themes and
research topics

o a regional approach to RD&E planning, investment and delivery that encourages collaborative arrangements
consistent with habitat, species distributions, and aquaculture activity

o recognition that extension needs to be included when considering research and development investment, and
integrated within the national system

o key performance indicators have been defined which will measure achievement against the strategy’s planned
outcomes

o gaps in critical RD&E capability have been determined.

Importantly, the strategy provides a foundation for further change that will improve the outcomes for stakeholders from
their RD&E investment. The most important elements that require further change are:

o addressing the identified gaps in capability (e.g. aquatic animal health veterinarians)

o advancing the major-support-link (M-S-L) within a regional and national approach — the strategy has identified
opportunities for research specialisation for particular sectors (e.g. Southern Rocklobster), and around specific
research areas e.g. bio-security, recreational fishing, and climate change

o progressing the first meetings of the research and extension networks

» establishing mechanisms to better engage with all stakeholders, but in particular with Aboriginal and Torres Strait
Islander groups

« establishing mechanisms for monitoring, review and reporting on the strategy.

When the strategy is fully implemented, the fishing and aquaculture industry will be strengthened by a national system
in which end users of the research take a leading role in determining and reviewing strategic directions and priorities for
RD&E. Although agencies will retain and build RD&E capability in fields strategically important to their jurisdictions
and industry sectors, they will collaborate more effectively with others to improve the capability of the national system in
priority areas. Coordination and sharing of expertise and research infrastructure will be important to this collaboration.
To encourage rapid uptake of new technologies, research developed in one location will be available nationally for the
whole industry. Through the strategy, higher returns on the substantial resources invested by government and industry
in RD&E will be possible.

This strategy is a significant step for fishing and aquaculture, but it is only the beginning. Structural and collaborative
arrangements, driven by strong leadership, will continually improve on the benefits the strategy can deliver.



CONTEXT

Context of the National Fishing and Aquaculture RD&E Strategy

This strategy is part of a new national research, development and extension framework for primary industries

Rural R&D corporations, and others, are jointly developing the National Primary Industries Research, Development and
Extension Framework to encourage greater collaboration and to promote continual improvement in the investment of
RD&E resources nationally. The Framework spans 14 primary industry sectors and seven cross-industry sectors.

Working Together: the National Fishing and Aquaculture RD&E Strategy is a component of the framework that has
resulted from a comprehensive examination of the emerging RD&E needs and opportunities of Australia’s fishing and
aquaculture industry, and the strategic research necessary to respond to them.

Information about the National Primary Industries Research Development and Extension Framework is available at:
http://www.daff.gov.au/agriculture-food/innovation/national-primary-industries

The National Primary Industries Research, Development and Extension Framework

RD&E in primary industries is a key factor for increasing productivity and achieving sustainability. Australia has a very
complex web of research providers and investors who are independent operators with strong interconnections. The
15 rural R&D corporations are part of this web, as are the federal, state and territory governments, CSIRO, universities
and private RD&E providers.

Nationally, RD&E investment in primary industries, which exceeds $1 billion annually, needs to be applied effectively,
efficiently and collaboratively. To that end, in 2005 the Primary Industries Ministerial Council endorsed the concept of
“National R with Regional D&E”, which recognises that basic and strategic research (R) can be provided from a distance,
with regional adaptive development (D) and local extension (E) being required to improve the uptake of innovation by
industry.

Subsequently, the Ministerial Council agreed to a set of principles for further cooperation between agencies and industry
to improve the efficiency and effectiveness of national primary industries RD&E. The principles emphasise cooperation,
information sharing, maintaining funding, access to capability and reporting.

In 2007, the Ministerial Council agreed to develop a national RD&E framework to provide a more comprehensive, structured
approach within an agreed timeframe. The framework was launched, together with an over-arching intergovernmental
agreement in 2008, as the National Primary Industries Research, Development and Extension Framework.

In November 2009, the Ministerial Council endorsed the framework including an overarching Statement of Intent as a
vehicle for commitment by the agencies coming within the ambit of the Primary Industries Steering Committee, the rural
R&D corporations and the Australian Council of Deans of Agriculture. The statement provided the structural arrangements
and commitment of these parties to implement the framework.
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The framework spans 14 primary industry sectors and seven cross-industry sectors. The primary industry sectors are beef,
cotton, dairy, fishing and aquaculture, forests, grains, horticulture, pork, poultry, sheepmeat, sugar, wine, wool, and new
and emerging industries.

The cross-industry sectors are: animal biosecurity, animal welfare, biofuels and bioenergy, climate change and variability,
food and nutrition, plant biosecurity and water use in agriculture.

More information: http://www.daff.gov.au/__data/assets/pdf_file/0020/1450631/rde-statement-intent.pdf

Important definitions

Developing this strategy has been useful in many ways, not least in developing accepted terminology among different
stakeholder groups.

The industry and its main sectors

The fishing and aquaculture industry includes any industry carried on in or from Australia in connection with the
culturing, taking, preserving, storing, transporting, processing or marketing of fish or fish products.?

The fishing and aquaculture industry comprises three main sectors: commercial®, recreational, and indigenous customary.

The commercial sector undertakes activities directed to a financial return from the sale of seafood and non-edible aquatic
products. Activities are commercial wild-catch, aquaculture and post-harvest (i.e., processing, handling and retailing).

The recreational sector undertakes activities that create personal enjoyment and recreation from fishing or non-extractive
use of aquatic resources. It includes fish stocking activities and commercial enterprises associated with the sector such as
fish tour operators, charter operators and fishing guides, and fish-out activities from public or private impoundments.
Supporting the recreational sector are commercial enterprises such as tackle manufacturers and suppliers, industry
magazine and DVD publishers, etc.

Customary fishing is undertaken by many Aboriginal and Torres Strait Islander communities to satisfy personal,
communal, domestic, ceremonial and/or educational needs inherent to their cultural life. Many indigenous communities
and individuals also participate in commercial and recreational fishing.

Industry stakeholders
Stakeholders in the fishing and aquaculture industry include:

o members of the fishing and aquaculture industry (commercial wild-catch fishers, aquaculture producers and post-
harvest enterprises; recreational fishers and associated commercial enterprises; and indigenous customary fishers)

o non-extractive users of aquatic resources
o the federal, state and territory governments (including their fisheries managers and other natural resource managers)
o research providers

o the people of Australia (on whose behalf aquatic resources are managed, and as consumers).

Basic and strategic research

Basic research is work, of a general nature, conducted in order to acquire knowledge of the underlying foundations of
phenomena and observable facts without any obvious practical application in view.* It is sometimes referred to as
fundamental research.

Strategic research is mission-oriented and involves the application of established scientific knowledge and methods to
broad social or economic objectives, often extending over a considerable period.®

The definition is from the Fisheries Research and Development Corporation Regulations, Amendment 1992.
Also called the “seafood industry”, although non-food items such as pearls are included among its products.

Cited in The Language of Business Intelligence, a glossary by Vernon Prior, at http://www.markintell.com/b-intelligence-language/

(S, B N S I )

http://www.markintell.com/s-intelligence-language/



The concept of national research, regional adaptive development
and local extension

The Primary Industries Ministerial Council has endorsed the concept of
“National R with Regional D&E”, recognising that basic and strategic research
(R) can be provided from a distance, with regional adaptive development (D)
and local extension (E) being required to improve the uptake of innovation by
industry.

Only a small proportion of jurisdictionally based “research” activities currently
undertaken for fisheries by fisheries management agencies is classified as basic
or strategic research, R. About 80% of the “research” activities undertaken to
support fisheries management involves regional and/or local monitoring and
assessment, which would be classed as D; and provision of advice, which would
be classed as E. For the purpose of this document, this 80% is defined as stock
assessment research.

Basic or strategic R, in the context of fisheries management, is the development
of new tools that could be applied in more than one location, such as new
methods for:

o measurement of biological, social or economic attributes, assessment of
stocks or ecosystems, oceanographic modelling systems, governance
frameworks, harvest strategies, and sampling techniques

o fishing that improve the value, cost-effectiveness or environmental
appropriateness of fishing operations, and which could apply across multiple
fisheries.

Basic or strategic R for aquaculture is similar to other farming sectors. It may
include new husbandry methods to improve cost efficiencies in production,
development of new production systems, nutritional research and means to
minimise environmental impacts, which can apply across multiple species.

Decisions about what to apply and at what scale can be determined at the
regional or local level.

Regional adaptive development (D), in the context of the fishing and aquaculture
industry, applies to adaptation of new tools, as outlined above, for use at regional
or local scales. Examples of adaptive development include the use of an existing
type of sampling program or stock model in a new location. Whether they are
applied at a local or regional scale depends on the geographic extent of the stock
and the management systems that operate. Decisions about what to apply and
at what scale can be determined at the regional or local level.

Aquaculture D includes adaptation of previously developed production systems
or production processes for a species into a new region where some of the
parameters may be different. This can include examination of the cost
effectiveness of any R completed for new locations, species etc.

Local extension E facilitates empowerment through systematic and
participatory transfer of knowledge and skills to bring about positive change
in behaviours and/or attitudes. In the context of fishing and aquaculture,
target groups include fisheries management, government agencies, catching
sectors, aquaculture producers and the broader community.
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THE INDUSTRY

The fishing and aquaculture industry: present and future

A comprehensive study, Overview of the Australian fishing and aquaculture industry: present and future, was undertaken
as part of the preparation of this strategy. It is available from the Fisheries Research and Development Corporation in
hard copy and electronically from www.frdc.com.au

This section summarises the key issues and indicators for the Australian fishing and aquaculture industry, consistent with
that study.

Industry profile

The fishing and aquaculture industry makes a large, unique contribution to the wellbeing and economy of Australians.
The use and management of aquatic natural resources enable contributions in four areas as follows:

o Commercial wild-catch and aquaculture is Australia’s sixth most valuable food-based primary industry. The combined
gross value of production of commercial wild-catch and aquaculture for 2007-08 (landed/farmgate value) was
$2.19 billion. Exports earned $1.3 billion.

o Increased seafood consumption is a global trend for modern, health-conscious consumers. Commercial fishers and
aquaculturists provide fresh, high-quality products to meet this demand.

o Fishing is a recreational activity for about 3.4 million Australians each year, directly contributing an estimated
additional $2.5 billion to national and regional economies.

o Customary fishing by Aboriginal and Torres Strait Islander people contributes significantly to their cultural life, health,
and social cohesion. Fishing and aquaculture activities also provide a context for economic development and for training.

The commercial, recreational and indigenous customary sectors of the Australian fishing and aquaculture industry
experience common, national challenges. Within those sectors, there are many unique challenges that vary around
Australia and give rise to specific research, development and extension needs. A few indicative examples are as follows:

o Some commercial wild-catch fisheries face declining stock recruitment (Western Australian Rocklobster).
« Changes in predation patterns are occurring within ecosystems (Tasmanian Rocklobster).
« Seafood chain efficiency and viability are crucial in some fisheries (South East Australian scale fisheries).

«  Some aquaculture sectors need to reconfigure their harvest of wild breeding stock (Southern Bluefin Tuna), address
predation by seals and other marine mammals (Atlantic Salmon), and build the operational scale to enable efficient
reinvestment in RD&E (Blue Mussels).

«  Recreational fisheries continue to be hindered by a lack of up-to-date data to guide sector development and difficulties
in defining and quantifying social and economic benefits.

» Indigenous customary fishing is geographically and culturally diverse, presenting challenges to coordination of
planning for RD&E investments.
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FIGURE 1: MAJOR COMPONENTS AND RELATIONSHIPS WITHIN AUSTRALIA’S FISHING AND AQUACULTURE INDUSTRY

The fishing and aquaculture industry operates in a business environment made more complex due to its dependence on
access to publicly managed natural resources. These resources are managed for the benefit of the community taking into
account both the needs of the present generation of Australians and the interests of future generations.

The complexity of ecosystems, species, fisheries management arrangements, users and products along multiple tangible
and intangible value chains (seafood, recreation, indigenous customary) creates a complex operating environment for the
industry. This intricacy flows through to industry sectors, specific fisheries, enterprises and regulators. Access to the
resource must be legally clear and commercially and socially attractive for industry to attract and make investment in
infrastructure, time, licences, vessels and people. As the demography of Australian communities change, so too does the
demand for access to aquatic resources and the products and services they create. In turn, management of the interests of
fishery users requires constant attention. Re-balancing of these property rights needs to be undertaken optimally, in a
publicly transparent way.

Likewise, the adaptive capacity of the fishing and aquaculture industry is closely linked to the degree of flexibility in
fisheries and aquaculture management arrangements.

More than 200 centres around Australia contribute to one or more sectors of the fishing and aquaculture industry. The
following map highlights commercial and recreational activity and effort. Customary activity is shown at Figure 6.
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FIGURE 2: TONNAGE AND VALUE OF COMMERCIAL FISHING AND AQUACULTURE; NUMBER OF RECREATIONAL FISHERS

Fishing and aquaculture resources

Australia’s marine environment is generally low in nutrients and, as a consequence, is low in biological productivity. Little
opportunity exists to increase the volume from wild-catch fisheries. However, the diversity of marine and freshwater
habitats, from the tropics through to the Antarctic, provides a great variety of seafood products, potential for selected
aquaculture development, and enjoyment of many recreational and cultural fishing experiences.

To service the complex needs of the private fishing and aquaculture industry and its use of a public resource, government
must play a central role. Various federal, state and territory fisheries management agencies have multiple overlapping and
discrete jurisdictional arrangements to permit access by resource users. They also manage harvesting of aquatic products
and enjoyment of the aquatic environment. Fishery managers must balance the needs of the community today regarding
seafood and recreational and cultural benefits with expectations about sustainability of the resources and their future
uses. Public policy judgements must also be made about the competitive worth of non-fishing demands, such as maritime
trade, oil and gas exploration, or marine exclusion zones. Added to this mix are uncertainties surrounding the effects of
climate change and variability that managers and industry must consider in their decision-making. Accurate, up-to-date
information and scientific discovery are crucial to inform all these decisions by managers, fishery users and communities.
The pre-eminent role of the broader public and their regional communities in decisions about the fishery and aquaculture
resources brings with it demands for strong science and effective, comprehensive dialogue. Science and awareness are
inextricably embedded in the management and governance of fisheries.

Itisimportant that Australia’s International treaties and fishery agreements provide the uniform framework for management
of our fisheries and those of our neighbours and take account of the interests of various NGOs and interest groups.



Drivers and opportunities

Many factors in the business environment of the fishing and aquaculture industry affect the industry’s performance and
the sustainability of the natural resources it uses. Many of these factors also affect global fisheries, but not in the same
way as in Australia. Importantly, much of the factors are beyond the control of the industry.

As proposed in the Overview of the Australian fishing and aquaculture industry: present and future, the drivers of RD&E
and the opportunities on which RD&E can capitalise can be grouped under the following five categories.

Biosecurity and aquatic animal health

Pest organisms, including translocated species and pathogens, are an increasing threat to Australian fisheries and their
ecosystems. They may adversely affect native species or farmed non-endemic species for food and habitat, by predation,
or by introduction of disease. Borne by international trade in live aquatic animals, bait fish, aquaculture feeds and
foodstuffs, and global logistic and human travel, the risk will continue to rise in concert with globalisation and climate
change.

Chemical contamination from land-based industries and agricultural and urban development is also a factor in aquatic
animal health.

Nationally, Australia is well prepared for biosecurity incursions in terrestrial industries. But it is less clear that we are able
to identify the risks and are ready to defend the health and security of aquatic animal and plant species and their dependent
communities and users.

Ecologically sustainable development

Biological diversity in ecosystems and the interconnectedness of ecosystems is increasingly understood by the Australian
community and considered to be important. All commercial fishers that export, and all Commonwealth fisheries, require
assessment approval under the Environment Protection and Biodiversity Conservation Act 1999. This Act and other
environmental instruments will play an increasing role in the regulation and management of Australian wild-catch
fisheries.

To achieve ecologically sustainable development, fishers and aquaculturists need to:
o beaware of ecosystem needs and impacts (as with fishery managers and other natural resource managers)

« engage in planning and management processes that include all users (including land users and regulators onshore
and upstream from fishing and aquaculture resources) and local communities

« achieve profitability in commercial fishery enterprise (wild-catch; aquaculture; services supporting recreational
fishing, chartering and other non-extractive uses) and satisfying experiences in non-commercial fishing activities

« engage in open and frequent dialogue between the industry as natural resource users and their communities.

The industry and governments have made good progress with the ecologically sustainable development agenda but
continued effort and commitment by all stakeholders is essential if the crucial benefits are to be realised by the nation.

Climate change and variability

Some impacts of increased climate change and variability are now evident in our fisheries. These and many anticipated
direct and indirect impacts will change where and how the industry fishes and farms in the future. There will be gains
and losses, and challenges and opportunities for fishers, aquaculturists, their communities and seafood businesses. Better
understanding is needed about the biophysical implications of climate change; social and economic implications of change
for sectors and related communities; market risks and opportunities ahead; and the needs of stakeholders. More adaptive
capacity is needed within sectors. Climate change will impact the fishing and aquaculture industry on a number of levels
such as fuel, and through gear, engine and vessel configuration changes.



Consumers and markets

Consumers make the crucial choice on which the commercial sector depends: whether seafood or some other food at the
retail point of sale meets their needs and desires. Consumers are paying more attention to the food they eat, the value they
get from it, and what it does for them and for the world around them. The commercial sector must increase its knowledge
of markets and supply chains and develop new products specifically for their target markets. Developing new niche export
markets and demonstrating credence values (e.g. food safety, environmental sustainability, animal welfare) will become
increasingly important. This is especially so in premium markets that can accommodate production costs much higher
than in competing countries. Innovative processing and manufacturing within Australia is an opportunity to differentiate
Australian product and add value to it and there is a need to improve the connectedness along the supply chain from
harvest to the consumer. Enterprises and supply chains need to take the most environmentally sustainable pathway to
manage the resource, operate efficient supply chains, and meet complex consumer needs.

Global and demographic factors

To a large extent, global wild-catch fisheries are fully fished, with many struggling to recover from over-exploitation.
Demand for seafood is predicted to grow strongly as population increases and Asian countries become more affluent. To
meet this demand, global aquaculture will need to grow 70 per cent to 90 million tonnes by 2030. Implications for Australia
industry include increased export sales of premium wild-catch seafoods at attractive margins, increased trade flows,
growth in domestic aquaculture, increased biosecurity risks, increased opportunity to select and adopt global technologies,
uncertainty regarding community perceptions of wild-catch fishing and therefore access to the resource for both passive
(i.e., tourism) and active use. Increased disposable incomes in the developing economies will drive higher demand for
recreation and ecotourism in unique environments such as those in Australia. The fishing tourism industry is likely to
expand. These are complex matters and the Australian fishing and aquaculture industry can only respond and prosper if
it has invested in the necessary human skills, community endorsement, technologies and financial capacity. One factor
that will remain is the risk to commercial operators in the Australian fishing and aquaculture industry from a high,
volatile exchange rate against the US dollar — a factor that is completely outside industry influence.

Human migration patterns and changing demographics affect community attitudes and usage patterns of the aquatic
resource. The composition and age of Australia’s population is set to change substantially over the next 50 years, with
significant variation across states and regions. Regional and metropolitan Australia is moving to a more diverse ethnicity
and a higher average age. Policy responses and industry investments in RD&E need to be informed by these trends to
ensure returns to the community are optimised.

Business indicators for fishing and aquaculture

Production

The total tonnage of commercial sector production (from Commonwealth, state and territory fisheries and from
aquaculture) peaked at 279,000 tonnes in 2004-05 after several years of growth. Since then, tonnage, value and nominal
prices have fallen.

Commercial wild-catch fisheries have a landed value of about $1.3 billion annually. Three species comprise over 60% of
the sector’s gross value of production: Rocklobster, prawn and Abalone. The past decade has seen wild-catch sector
tonnage rise and then fall 15% to retreat to levels at the start of the last decade. In real terms, the gross value of Australian
commercial wild-catch has declined 22% since 2001-02.

Since 2000-01, landed aquaculture production has increased 40% and gross value of production has increased 19%. The
sector generates about $900 million in landed value per year — about 40% of commercial fishery revenues. Although
growth is strong, in real terms it is just adequate to keep pace with inflation. The sector is dominated by five species that
comprise 86% of the gross value of production of the sector: Atlantic Salmon, Southern Bluefin Tuna, pearls, edible oysters,
and prawns. Aquaculture farm gate prices per kilogram fell 15% in the six years to 2008.



2001-02 2002-03 | 2003-04 | 2004-05 | 2005-06 | 2006-07 | 2007-08

TONNES

Total wild-catch 192,398 207,031 223,138 231,085 191,640 183,423 173,178
Total aquaculture 44,746 45,943 43,475 48,014 54,539 60,142 62,503
Total commercial 237,144 252,974 266,613 279,099 246,179 243,565 235,681
GVP $'000

Total wild-catch 1,698,514 | 1,570,607 | 1,447,778 | 1,451,770 | 1,424,092 | 1,405,070 | 1,318,494
Total aquaculture 731,163 734,470 731,811 634,082 742,346 805,690 868,355
Total commercial 2,429,677 | 2,305,077 | 2,179,589 | 2,085,852 | 2,166,438 | 2,210,760 | 2,186,849

NOMINAL PRICES A$/kg

Total wild-catch 8.83 7.59 6.49 6.28 7.43 7.66 7.61
Total aquaculture 16.34 15.99 16.83 13.21 13.61 13.40 13.89
Total commercial 10.25 9.1 8.18 7.47 8.80 9.08 9.28

TABLE 1: SEAFOOD PRODUCTION, VALUE AND PRICE PER KG, 2001-02 TO 2007-08

Trade

Three key wild-catch sectors (Rocklobster, Southern Bluefin Tuna and Abalone) are highly export-focused; a fourth (prawns)
exports about 25% of its catch. In the aquaculture sector, Southern Bluefin Tuna and Pearl Oysters, are export-dominant.
Across both wild-catch and aquaculture, about half of Australia’s seafood volumes are exported.

Australia imports about $1.3 billion worth of aquatic products annually, both edible and inedible.

These trade flows are large relative to the commercial sector’s size, and the financial impact on industry from exchange
rate fluctuations is therefore also substantial. The value of the Australian dollar declined between 1998-99 and 2000-01
to a low of US 50 cents, then rose consistently on the back of the commodities boom through to more than US 90 cents
in late 2009. Currency movements and production volatility have caused Australian imports to rise in both tonnage and
value since 2001. Exports have declined in value by $700,000 and in volume by 20,000 tonnes during that time.

Increasing use of trade instruments, including free trade agreements, biosecurity requirements and health standards will
require Australian exporters to demonstrate that they can meet these changing conditions of international trade.
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FIGURE 3: DISTRIBUTION, TONNAGE AND VALUE OF SEAFOOD EXPORTS AND IMPORTS



The returns on capital achieved by the great bulk of wild-catch fishing enterprises are poor relative to other rural and food
industries. Available evidence suggests returns to aquaculture are higher, but the large working capital loads of some
aquaculture ventures have presented added difficulties during the 2007-09 global financial crises.

Consumption

Australian seafood consumption continues to rise on a long-term trend. In 2000, domestic consumption was 11.33 kg per
person with a projection of between 14.70 to 17.25 kg per person by 2020 (Fish Futures 2020 modelling study 2003, FRDC
project 1999/160). Research shows that Australian consumers believe seafood is better for them than other foods, and that
they want to eat more seafood. They prefer to eat local seafood, but are generally unaware that about two-thirds of seafood
consumed in Australia is imported. Consumers are showing an increased preference to purchase their seafood from
supermarkets.

In terms of consumption of recreational fishing activity, industry experts believe the demand in Australia is relatively
static, with participation dominated by 35-55 year old metropolitan males. Cheap access to technology provides an
increasing array of alternative recreational options for all consumers.

Public perceptions

Global fisheries experts and NGOs believe Australian wild-catch fisheries (commercial and recreational) are well managed
and sustainable. However community research also confirms that Australians are increasingly concerned about the
sustainability of wild-catch fishing.

Research has found that only 13% of the public believe that wild-catch fishing is sustainable in its current form. Apart
from being a very low absolute figure, the number is only half the number of people who believed wild fisheries were
sustainable in 2002. (A new data set to be released and incorporated early in 2010.)

With 38% of people in the recent survey being neutral, about half now believe wild-catch fishing is not sustainable
compared with 38% in 2002.

2002 37%
2007 38%
\ \ \ \ \ \

0% 20% 40% 60% 80% 100%
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FIGURE 4: AUSTRALIAN PUBLIC PERCEPTIONS OF THE SUSTAINABILITY OF WILD-CATCH FISHING, 2002 AND 2007

Employment

ABARE’s Australian fisheries statistics 2008 (July 2009), page 27, cites Australian Bureau of Statistics (ABS) census data,
August 2006, showing 6,108 people in various commercial wild-catch categories and 3,628 in aquaculture — totalling
9,736. A further 4,202 are cited as being employed in fish wholesaling and 2,001 in seafood processing, totalling 6,203.
The grand total is 15,939.

However, significant obstacles stand in the way of unambiguously attributing employment to the fishing industry.



There is wide variability in the statistics from year to year. For example, ABS estimates from the Labour Force Survey
(part of the Monthly Population Survey) indicated that commercial fishing employment in 2007-08 was 13,000 persons,
more than 30 per cent higher than in 2006-07 but about 32 per cent lower than in 2000-01.

The Fisheries Research and Development Corporation has stated (in Investing for tomorrow’s fish: the FRDC’s research and
development plan, 2005 to 2010, p. 52) that “Data collected by the ABS is not broken down in sufficient detail to be very
useful for planning or strategic purposes. The data also tends to under-report employees, including through attribution
of some fishing industry activities to other industries such as transport and generalised food processing. For example, in
1998 the ABS recorded 22,400 people directly employed in ‘wild-catch, aquaculture and processing’ and during 2004
recorded 12,000 people in ‘commercial fishing’ (comprising the same components). This data does not appear to be
consistent and does not compare well with data collected in connection with the number of boats, fishing licences (e.g.
16,000 Australia-wide in 2004) and other forms of fishing regulation. Unfortunately, the latter sources are not sufficiently
comprehensive to substitute for ABS data.”

With respect to the aquaculture sector, the Aquaculture Industry Action Agenda in 2002 stated that the sector employs
more than 7,000 people directly (ABS estimate: 5,050) and more than 20,000 people indirectly.

The break-down of the FRDC’s conjectural estimate of direct-plus-indirect employment by sectors totalled: wild-catch
60,000; aquaculture 20,000; post-harvest 20,000-30,000.

For direct and indirect employment in the commercial sector beyond production and processing — i.e., in the
transportation, storage, wholesaling and retailing sectors — the FRDC proposed a “conservative estimate” for 2005 of
20,000-30,000 people.

The resulting total was stated to be a “broad — but highly conjectural — estimate” of direct and indirect commercial
sector employment between 100,000 and 120,000. This estimate included wild-catch, aquaculture and all post-harvest
processes, including putative seafood components of transport, wholesaling, retailing and a small component of restaurant
employment.

Consistent with the FRDC estimates, and taking into account reductions in the size of the wild-catch sector and expansion
of the aquaculture sector since 2005, the estimates in table 2 — albeit highly conjectural, as for the FRDC figures, but
broadly in line with industry estimates — are projected for 2010.

TABLE 2: ESTIMATES OF DIRECT AND INDIRECT EMPLOYMENT BY THE COMMERCIAL SECTOR AND
RELATED POST-HARVEST ACTIVITIES

Wild-catch Aquaculture All post-harvest* Total
Direct 20,000 10,000
Indirect 30,000 20,000
Total 50,000 30,000 20,000-30,000 100,000-110,000

*  Includes processing and putative transportation, storage, wholesaling, retailing and a component of restaurants.

The employment generated in support of about 3.5 million Australians who participate in recreational and indigenous
customary fishing is not known.
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Outlook for the industry

Commercial wild-catch

A report to the FRDC Resource Working Group, Evaluation the Performance of Australian Marine Capture Fisheries
(Ridge Partners 2009), estimated that under-performance in Australian wild-catch fisheries (commercial and recreational)
results in a loss to the Australian economy of about $1 million per day. They have identified five action priorities to recover
this loss:

o amore strategic approach to fisheries management

o clearer allocation of shares and rights to fishery users

o better collation and access to fishery data to inform the industry, managers and communities
o  greater use of economics in decision-making by the industry and managers

o clearly defined harvest and management goals and strategies for each fishery.

Solutions to these challenges require:

« more collaboration among communities and their fishers to manage and monitor fishery use, allocation and
performance

« support from management agencies in progressing fishery procedures from centralised and consultative approaches
to collaborative and delegated approaches, including co-management

 uniform sustainability indicators and monitoring procedures across fisheries and jurisdictions

» more engagement by fishers with communities to plan and manage the resource, and for communities to see the
significant benefits of well-managed commercial fisheries.

It is unlikely that the commercial wild-catch sector will be able to increase its catch in coming years. However, attractive
development opportunities exist for wild-catch fisheries if fishers focus on efficiency and consumers. The focus for the
sector must be on increasing harvest efficiency on the water, and on financial margins in the downstream seafood sector
through market development and promotion.

Aquaculture

In line with global trends, the aquaculture sector is expected to expand considerably unless constrained, especially by
public policy. Growth will enable the operational margins and reinvestment needed for innovation and market
development. However, as competition increases from imported aquaculture, Australian producers must have the
operating scale, global technologies and human capacity to be internationally competitive — based on new differentiated
products from Australia’s growing environments. Producers also need to engage their communities to enable logical,
sustainable growth to be planned and implemented. It is unlikely Australia will be able to compete on price alone. The
aquaculture sector must:

« engage with local communities to increase awareness of aquaculture practices and demonstrate the sustainability,
positive economic contribution and excellent products created by aquaculture — and in so doing secure endorsement
to gain access to waters and natural resources

o align legislation across jurisdictions to motivate and promote efficient, sustainable investments by industry based on
competitive advantages of regions and ecosystems

« continue to invest in innovation and closely monitor and adopt/adapt technologies available in advanced aquaculture
operations worldwide

« jointly plan the development strategies for each species, and identify the key research areas that drive the strategic
competitive advantages of that species.

Three-quarters of the value of Australian commercial fisheries is drawn from only seven key species. Other species will
continue to emerge over the next decade. In the meantime, it is important that national investment in science, capacity
development, biosecurity and information adequately safeguards these key species across their wild-catch, aquaculture,
recreational and indigenous customary fishing domains.



Recreational fishing

Australian communities continue to evolve economically and socially, in turn creating changes in the values and
expectations of Australians, including their participation in recreational fishing. The recreational fishing sector’s
contribution to Australia is economically substantial (it directly contributes $2.5 billion) and socially substantial
(3.4 million Australians a year participate). However, it is reasonable to believe that the industry’s contribution on both
counts is undervalued because it is fragmented, often poorly described, and lacks the data and organisational capacity to
demonstrate its substantial outputs and outcomes to the economy and the community.

Community demand for recreational fishing activity is broadly stable or slightly declining as competing recreational
activities abound in Australian life. However, demand for some activities such as charter and tourism-related recreational
fishing is growing. Lacking the mechanisms that can convert the large user base into organisational resources, the sector
struggles to take up its full role in engaging communities, contributing to policy, and accessing and managing its share
of the fisheries resource. This is crucial, as resource shares and access arrangements for recreational fishers will come
under greater scrutiny.

Communities increasingly want to monitor fishing sector performance (both commercial and recreational) through
quantifiable outcomes across environmental, demographic, economic and social indicators. Environmental indicators are
in place for recreational fishing, and the demographic and economic data and tools exist but are yet to be organised and
implemented. For example, there is still immaturity in tools to efficiently measure participation, catch and release by
location and time, and economic activity for all parts of the direct and indirect recreational fishing supply chain.

Recent regional studies have made good progress in developing these tools and our understanding of the triple bottom
line performance of Australia’s fisheries. However, the social indicators that define tangible and intangible recreational
outcomes from fishing are not well understood, and are the subject of much global research investment. Progress in this
field must be monitored.

Indigenous customary fishing

The indigenous customary fishing sector is now supported by legislation in all Australian jurisdictions. The development
of harmonised language to describe and define the various activities of indigenous fishers (customary, commercial,
aquacultural, recreational) has contributed to a more unified approach. The sector can now more efficiently move forward
to establish the organisational frameworks, planning goals and investment priorities that will most effectively support the
cultural and community values of Aboriginal and Torres Strait Islander people, including fishing. But the measures to
indicate progress toward these goals must be more clearly defined.

A major constraint to implementing these goals is the lack of current comprehensive information about indigenous fishing
communities, especially in northern Australia, and the relatively limited engagement on these issues with indigenous
communities. Better engagement will bring greater trust and benefits for this sector.

The catch and main centres of this sector of the industry, as reported by the fisheries agencies of the states and Northern
Territory, are shown in Figure 5.
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FIGURE 5: INDIGENOUS CUSTOMARY FISHING — CATCH AND MAIN LOCATIONS



CAPABILITY

Analysis of fishing and agquaculture RD&E capability

The 2010 RD&E capability audit

A comprehensive audit of current RD&E capability — human, infrastructure and investment — relating to the fishing
and aquaculture industry was undertaken to support the development of this strategy, and has been published as a
companion document. The scope for the audit included capability in research fields as broad as production systems,
engineering and technology, social sciences, economics, post-harvest, environment and ecosystems as applied to fishing
and aquaculture, and associated aquatic ecology and biodiversity. Major and specialist infrastructure was included.

The RD&E capabilities supporting the Australian fishing and aquaculture industry cover probably the broadest range of
any of Australia’s primary industries. This wide spectrum is represented in Figure 6.

Tactical research supporting state Strategic research with a high Strategic research supporting
and Commonwealth jurisdictional attribution of direct benefit aquatic environment and ecosystem
management responsibilities to industry management with a low attribution
(stock assessments) of direct benefit to industry

FIGURE 6: SPECTRUM OF RD&E CAPABILITIES SUPPORTING THE FISHING AND AQUACULTURE INDUSTRY

While the full spectrum of research is recognised and included in the capability survey, the main focus for this strategy
is on the centre grouping: the strategic activities with a high attribution of direct benefit to the Australian fishing and
aquaculture industry, acknowledging that the boundaries between these areas are not easy to define.

RD&E investment

Key national research organisations (research providers) reported an average national annual investment of $129 million
for the five financial years 2004-05 to 2008-09 against the full spectrum of research. During this period investment
increased in each year from $117 million in 2004/05 to $142 million in 2008/09. In each of the years reported, investment
increased in stock assessments, and environmental and ecosystem research areas, with investment in Fisheries and
aquaculture being relatively static.
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FIGURE 7: NATIONAL RD&E INVESTMENT (AQUACULTURE, FISHERIES, LEGISLATED ACTIVITIES, ASSOCIATED ENVIRONMENT
AND ECOSYSTEMS)

When investment attributed to associated environment and ecosystems is excluded, key national research providers
reported an average annual investment of $92 million over these years. During this period, total investment increased
each year from $87 million in 2004/05 to $98 million in 2008/09. This represents an increase of about 13%, matching the
corresponding Consumer Price Index (CPI) increase over the same period.

The trend for rising investment in RD&E supporting stock assessment is worth highlighting, as it indicates increased
management costs during a time when participation in wild fisheries has declined. This trend supports the need to deliver
more efficient governance and regulatory systems, which is one of the strategy’s research themes.

Research infrastructure

Twenty-eight research organisations provided information on infrastructure and capital items valued at more than
$100,000 per item, plus all research vessels, (table 3). An indication of available usage (latent capacity) was also provided.
Reported infrastructure investment totalled in the order of $323 million. Infrastructure is reported as largely fully utilised
under current conditions.

As this strategy proposes a regional approach to implementation, it is useful to indicate where infrastructure is located in
relation to these proposed regions (Figure 14). Infrastructure and capital items with a reported value of $138 million is
located in the Northern region of Australia, $52 million in the Southwestern region and $133 million in the Southeastern
region.



Northern region Southwestern region® Southeastern region

Available (%)¢ Available (%)¢ Available (%)©
Item Value* | No. Value* | No. Value? | No*

Min. | Max. Min. | Max. Min. | Max.
Accommodation 0.8 2 0 0
Aquaculture equipment | 0.3 1 0 0 0.2 1| 100 | 100
Aquaculture ponds 1.4 5 2 | 100
Aquarium facility 40.7 1 15 | 100 | 5.5 2| 40| 50232 n 0] 50
Biocontainment facility 7.6 2 0 10
Boatshed 0.2 1 0 0
Education equipment 03 1 10 10
Hatchery 9.7 4 10 80 | 15.0 1 30 30 | 17.7 8 10 50
Laboratory 28.0 18 2 | 100 | 11.6 3 25 40 | 32.4 13 0| 100
Laboratory equipment 0.3 2| 20| 20| 13 3 0] 90
Library 3.0 1 0 0
Microalgal biofuels 46 1 10 10
Photobioreactor 5.0 1 0 0
Recirculation system 4.5 3 20 20
Research facility 16.4 3 15 15 25 1
Research farm 1.0 1 0 0] 50 2| 30| 60
Scientific equip. (field) 93 8| 20| 30| 13 3 10 | 100 | 11.4 9 0] 70
Supercomputer’ 0 0
Vessels (< 5 metres) 0.3 17 5 50 | 0.1 4 0 ol 17 49 0 80
Vessels (5-10 metres) 2.1 25 0 30| 09 12 10 50 | 3.2 33 10 | 100
Vessels (10-20 metres) 1.0 1 20 | 20 2.4 3] 20| 95
Vessels (2050 metres) 6.7 2 25 25 | 16.7 2 20 20 | 11.5 2 20 20
Vessels (> 50 metres)® 1 0 0
Weather stations 0.2 7 0 0
Wharf 1.9 1 0 0
Workshop 4.1 4 0 0
Total reported value 138 52 133

Key: a — Estimated capital value ($ m); b — Number of items; ¢ — Estimated available capacity

TABLE 3: RD&E INFRASTRUCTURE AND CAPITAL ITEMS >$100,000, PLUS ALL RESEARCH VESSELS

6  SARDI, is included in the Southeastern region.
7 No value was provided for this item.

8  The capital value for the vessel Aurora Australis, which is chartered by the Australian Antarctic Division, is not included in this list.



Researcher capability

The number of full-time equivalent (FTE) researchers undertaking strategic research with a high attribution of benefit to
the fishing and aquaculture industry are reported as 539. The number of FTE extension professionals was 68, of which:

« about 32% working in aquaculture-focused disciplines

o 68% working in fisheries, further broken down as:
- 54% of fisheries researchers are apportioned to commercial wild-catch sector
- 12% for recreational sector

- 2% for the indigenous customary sector.

When associated environment and ecosystems fields of research are included the number of FTE researchers and extension
professionals is reported at 884 nationally.

Appendix 1 maps FTEs against the strategy’s research themes.

12%

32%

Agquaculture: commerical
W Fisheries: commercial wild-catch
M Fisheries: indigenous customary
I Fisheries: recreational

NB: FTE shown only where provided or
proportionally allocated at sector level (n = 516)

FIGURE 8: FISHING AND AQUACULTURE RESEARCHERS BY SECTOR

Researcher capability at regional level

Figure 9 shows how the 607 FTE research and extension professionals (excluding those working in associated environment
and ecosystem fields) are spread across the states and territories. As CSIRO staft are located nationally, a split of 70%
Tasmania, 25% Queensland and 5% Western Australia is assumed.
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FIGURE 9: RESEARCH CAPABILITY BY STATE AND TERRITORY



Researcher capability by major institution type

Commonwealth research agencies, state governments and universities are all significant providers of research capability
for the fishing and aquaculture industry. Excluding researchers in the environment and ecosystem fields of research, there
were 531 FTE research and extension professionals employed by major institutions (those with equal to or more than
five FTEs), as shown in Figure 10.

Twenty-seven small (less than or equal to five FTEs) RD&E providers responded to a call for submissions to the audit.
Many of these were small, private consultancies headed by specialist personnel. This sector is becoming increasingly
important in provision of smaller RD&E projects with a specialist focus and a low reliance on infrastructure.
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FIGURE 10: RESEARCH CAPABILITY BY MAJOR INSTITUTION TYPE (EXCLUDING ENVIRONMENT AND ECOSYSTEM
FIELDS OF RESEARCH)

The full report: RD&E capability audit and assessment for the Australian fishing and aquacuture industry can be found
at www.frdc.com.au/research/national-framework
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RD&E NEEDS

National fishing and aguaculture RD&E needs

Planned outcomes of the National Fishing and Aquaculture RD&E Strategy

Although investment in RD&E has been shown to provide significant benefits for fishing and aquaculture, stakeholders
have traditionally undertaken planning and priority-setting on a sector or jurisdictional basis. Although there will always
be specific important issues at these levels, significant alignment exists on national, strategic issues. This strategy moves
fishing and aquaculture toward integrated planning particularly for national, market-driven, whole-of-value-chain
priorities.

The primary outcome from the National Fishing and Aquaculture RD&E Strategy will be that:

the Australian community derives optimal economic, environmental and social benefits from its fishing and
aquaculture resources.

To achieve this outcome the following three “value chain” outcomes must be addressed by the Strategy:
Fishing and aquaculture is managed for environmental sustainability.
Fishing and aquaculture is prosperous and viable.

Fishing and aquaculture contributes to meeting recreational, indigenous customary, and community needs.

Within each area, “supporting outcomes” have been identified. They form the scaffold for determining the national
research themes and priority research topics that complete the national RD&E planning structure and provide for
performance measures to be set.



Primary outcome
from the Fisheries The Australian community derives optimal economic, environmental and
and Aquaculture social benefits from its fishery and aquaculture resources

RD&E Strategy

Fisheries and aquaculture
contribute to meeting
customary, lifestyle and
community needs

Value chain outcomes

Supporting outcomes Opportunities developed for the use of our resources that ensures long-term sustainability and
growth of the industry

The fishing and aquaculture industries are supported and
valued by the community and the government

Competitive and profitable Improved health and wellbeing
commerical sectors in Australian communities

Optimised resource access and allocation

Greater participation in recreational fishing with
enhanced satisfaction

Indigenous fishing is sustainable and meets customary needs

Supply chain efficiencies to ensure industry competitiveness
and market access

Cost effective, coordinated management and regulatory systems that support fisheries and
aquaculture development

Effective incorporation of fisheries in ecosystem based management (EBM) arrangements
Effective incorporation of economic and social objectives into management arrangements
A nationally coordinated approach to biosecurity and aquatic animal health
A nationally coordinated approach to climate change adaption and mitigation

Industry capability and leadership to effectively engage in co-management,
and drive change to achieve goals

Enhanced professionalism of fishing and aquaculutre businesses and organisations,
with increased flexibility and opportunity for developing human capability

FIGURE 11: PRIMARY OUTCOME, VALUE CHAIN OUTCOMES AND SUPPORTING OUTCOMES FROM THE NATIONAL FISHING
AND AQUACULTURE RD&E STRATEGY



Strategic research themes and research topics

National strategic research themes are identified against the three value chain outcomes, and under each theme priority
research topics as identified by stakeholders are detailed (Figure 12). These themes are further expanded pages 31-36.

Although there is contextual variation across sectors, there is an enormous amount of commonality in stakeholder goals
and RD&E needs. Similarly, there is considerable cross-over of themes between the three value outcome areas: for example,
aquatic animal health is crucial to the viability and prosperity of the industry.

Although seven cross-sectoral strategies will be developed in the National Primary Industries RD&E Framework for
Australian primary industries, this National Fishing and Aquaculture RD&E Strategy identifies the cross-sectoral issues
that are critical to the fishing and aquaculture industry — namely biosecurity, animal welfare, biofuels and energy, and
climate change and variability. This strategy provides detail on the key research topics identified as high-priority, noting
that a significant task for implementation of this strategy will be to ensure alignment of those priorities with cross-sectoral

plans.
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FIGURE 12: SNAPSHOT OF STRATEGIC RESEARCH THEMES AND RESEARCH TOPICS, AND THE PRIORITIES FOR EACH SECTOR
OF THE INDUSTRY



Value chain outcome 1: Fishing and aquaculture are managed for environmental sustainability

Strategic research theme:
Biosecurity and aquatic animal health — To develop methods and processes to protect fisheries, aquaculture sites and
ecosystems from pests and diseases

Pest organisms, including translocated species and pathogens, are an increasing threat to Australian fishing and
aquaculture sectors and ecosystems. Conveyed by movement of live animals to, and within, Australia, interactions
between cultured and wild stocks, increased global goods transportation and human travel, this risk will continue to rise
in concert with globalisation. It is also predicted that climate change will increase the risk of pest and pathogen movement.

Australia’s fishing and aquaculture sectors need to develop the capability, systems, knowledge and technologies to prevent
and reduce the incidence and impact of pests and disease on ecosystems, profitability and viability.

Priority areas for RD&E:
» enhancing knowledge of pests and diseases of commercial consequence

« understanding attitudes and responses of industry (fishing, goods transportation and tourism etc.) to translocation
threats

« reducing pest and disease impacts on fishing and aquaculture businesses and the environment

o developing capability, technology and processes to detect, prevent and respond to aquatic animal health pathogens
and minimise risks through translocation

o delivering R&D to support improved access to fit for purpose chemicals (AquaVet Chemicals) for the Australian
aquaculture industry.

Strategic research theme:
Habitat and ecosystem protection — To increase and apply knowledge of the effects of fishing, aquaculture, pollution,
habitat destruction, and land based activities on fish and their aquatic habitats

Changes in the broader environment directly affect the sustainability of regional habitats and ecosystems for aquatic
species. Habitat integrity is a primary driver for the productivity of fisheries, the health of the catch and food safety.
Habitat degradation and destruction, pollution, sediment run-off and urban development affect aquatic ecosystems and
the fishing and aquaculture operations they support.

Globally, changing community values have placed the environmental performance of fisheries under scrutiny. There is a
need to better understand the effects of fishing, aquaculture and other human activities on fish, aquatic habitats and
ecosystems with the goal of minimising their impacts.

Priority areas for RD&E:

« understanding key food webs that support fisheries production and resilient aquatic ecosystems

«  mitigating impacts of fishing and aquaculture on threatened, endangered and protected species, and on ecosystems
» reducing bycatch and discards, and better utilising previously discarded catch

« understanding current responses and identifying behaviour modification options (where necessary) for industry and
community in regard to ecosystem protection

o replacing and optimising the use of fish meal in aquaculture diets
+ designing improved and standardised environmental monitoring and management systems and technologies

«  mitigating human catchment and coastal activities on aquatic habitats that support fishing and aquaculture activities,
including improved land management practices and mitigation of chemical pollution.
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Strategic research theme:
Climate change — To develop knowledge, systems and processes to adapt to and mitigate the effects of climate change
and variability

A changing climate poses both challenges and opportunities for Australia’s commercial wild-catch, aquaculture,
recreational and indigenous customary sectors, and the communities in which they are based. Many indirect and as yet
unforeseen impacts will change where and how people fish and farm in the future.

Priority areas for RD&E:
« understanding risk, opportunities and impacts of climate change on fishing and aquaculture

« understanding the sensitivity and impacts of climate change on ecosystems, fish stocks and fishing and aquaculture
communities

« understanding the adaptive capacity of stakeholders — both management and industry, and options to assist
adaptation

« developing tools to assist fishing and aquaculture businesses and management to adapt to climate change
» understanding the effects of climate change policies such as an emissions trading scheme on the industry

» understanding and reducing the carbon foot print of industry.

Strategic research theme:
Ecologically sustainable development — To develop knowledge, tools and processes to support responsible use
and management of aquatic resources

The harvesting of wild fisheries resources and development of aquaculture is conditional on management and production
processes that minimise ecosystem impacts, and ensures maximum value for the community from use of the aquatic
resource. The community’s focus has changed from single-issue measures, to taking into account broader environmental
and community interactions, and being cognisant of other users of the resource.

Priority areas for RD&E:

o developing technologies and models to underpin harvest strategy development, delivery and evaluation; including
for data poor fisheries

o integrating social, environmental and economic considerations into fisheries management strategies

o identifying and understanding community aquatic values and how these can be integrated into fisheries management

o developing performance indicators, including social, ecological and economic

o understanding the influence of oceanographic and ecological factors on fisheries — e.g. recruitment of fish stocks

o developing and adapting technologies and processes to better understand the impacts of aquaculture systems and to
quantify carrying capacity

o developing practical tools for EBFM, and incorporating them into fisheries management plans

« implementation of environmental management systems, eco-labels and other schemes to foster user-stewardship of
the resource.

Strategic research theme:

Governance and regulatory systems — To deliver good public policy outcomes with reduced complexity and cost

Good governance is recognised by stakeholders as essential to sustainable, profitable seafood industries and the fishing
and aquaculture industry generally.

Regulatory systems need to be further developed to meet changing industry and community aspirations and to be more
flexible to adapt quickly to changing conditions.

A key driver is to look at innovative, cost-effective means of fisheries management that will also build cooperation and
trust between regulators and fishers, and therefore confidence for investors and the community. For the wild-catch sectors
this may include providing greater clarity in management objectives, more efficient data collection systems for reporting
purposes (e.g. e-monitoring and log books), and research to support co-management, reduced complexity, cost-effective
survey techniques, and indigenous customary fishing arrangements.



o developing governance models for better accountability, increased delegation of management functions to industry,
and co-management

Priority areas for RD&E:

« developing and implementing tools and processes for data collection and monitoring to support flexible, adaptive,
more responsive fisheries management

« integrating monitoring and reporting systems so as to reduce costs and complexity
o developing efficient multi-fishery and multi-sector management arrangements in Australia’s bio-regions

« involving communities in fisheries management at the local and regional level (e.g. clarification of community and
stakeholder expectations, monitoring, decision-making and implementation)

« developing and implementing cost-effective compliance systems, including targeting and performance assessment
(technologies, incentives, disincentives and education).

Value chain outcome 2: Fishing and aquaculture are prosperous and viable

Strategic research theme:
Resource access and allocation — To optimise resource access and allocation opportunities for each sector of the fishing
and aquaculture industry within a rights-based framework

There is increasing competition for access to, and allocation of, aquatic resources. As society’s values and activities change,
there may be a need to adjust access and allocation of aquatic resources.

A significant part of the management challenge is to develop adjustment mechanisms that adjust allocation access shares
between sectors, including access by non-extractive users.

Mechanisms to establish the economic, environmental and social value of activities, and processes to clearly establish the
access rights of users have been shown to improve management outcomes and reduce conflict.

Priority areas for RD&E:
+ developing and implementing methods for defining access rights and allocating shares

o developing and applying methods for valuing the resource (economically, socially and environmentally) for all sectors

o developing and applying adjustment and re-allocation mechanisms between sectors.

Strategic research theme:

Growth and profitability — To improve economic value and efficiency

Growth and profitability of the commercial wild-catch and aquaculture sectors depends on innovation and implementation
of technologies and processes to build efficiencies along the supply chain.

Aquaculture has strong growth prospects and will focus on domestication and breeding genetics for disease resistance
and growth. The wild-catch sector has opportunities to improve operational efliciencies and add value to the catch,
including through more efficient use of untargeted retained catch.

Opportunities may exist for boutique or heritage fishing operators in regional and urban areas, and some sections of the
recreational and indigenous customary sectors seek to generate growth and become profitable from tapping into other
markets such as regional tourism.
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Priority areas for RD&E:
o developing new technologies and innovative processes
o developing improved business models and building business modelling skills

o developing new business opportunities and new products, including non-seafood products such as bio-actives and
bio-fuels

« utilising domestication technologies for aquaculture species, particularly breeding genetics for disease resistance and
growth, climate change and market attributes

« supporting operational efficiencies through improvements such as fuel efficiency, hull and gear technologies, and
cost-effective technologies associated with compliance

« in the recreational sector, developing improved technology and knowledge to participate in recreational fishing
activities.

Strategic research theme:
Maximising value from aquatic resources — To enhance the social and personal value from fishing and aquaculture resources

Value means different things to different sectors and it is important that all sectors of the fishing and aquaculture industry
look for ways to maximise and improve the value of their resources, both for themselves and the general public.

In addition to the opportunities for increasing the economic value of the raw resources described under growth and
profitability, there are also opportunities to improve the cultural, societal, spiritual, ceremonial and personal value enjoyed
from the aquatic environment by recreational and indigenous customary fishers and by the broader community.

Value may also be enhanced through developing new methods to improve the productivity of the natural systems,
replenishing the resource, or creating new resources that can be accessed and used.

Priority areas for RD&E:

« identifying and understanding community values of the resource and building this into management strategies
o enhancing fisheries through improved productivity of natural systems

« understanding the environmental interactions of stock enhancement technologies

» enhancing the recreational fishing experience through stock enhancement and the application of structures to
enhance recruitment, including artificial reefs and snags

o understanding and enhancing indigenous customary fishing activities in Aboriginal and Torres Strait Islander
communities.

Strategic research theme:

Consumers and markets — To increase consumer satisfaction and build markets

Consumers are important stakeholders of the fishing and aquaculture industry. For the commercial sector this means
creating a consistent high-quality product, in a desirable form, that has good shelf life and is delivered via cost-effective,
reliable mechanisms that deliver on consumers’ requirements and expectations. In addition, 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 world around them. This means that the commercial sector must increase its knowledge of markets and supply
chains, and look to develop new products specifically for their target market. Exploring and developing new niche export
markets and demonstrating quality and credence values (e.g. food safety, environmental sustainability, animal welfare)
will become increasingly important.

Priority areas for RD&E:
« maximising trade and market access opportunities

« understanding and responding to consumer trends and needs, including credence values, chain of custody and food
safety

o understanding and disseminating the health benefits of seafood
« improving supply chain efficiencies and connectedness to the point of sale

+ introducing consumers to new products.



Value chain outcome 3: Fishing and aquaculture contribute to meeting recreational, indigenous customary,
and community needs

Strategic research theme:
Community support — To increase support for the benefits of the three main sectors of the fishing and aquaculture industry

The Australian community has a long-established relationship with the commercial sector and the natural resources on
which it relies. However, the key drivers and motivations for the community can be very different from those of the sector
because of joint use of and interest in these resources. Most people have some understanding of the health benefits of
seafood; but this is only one small aspect of the industry. This theme provides the community with the information for a
better understanding of the broader benefits of the industry.

Priority areas for RD&E:

« understanding community perceptions, the reasons for them, relation to reality, and the information needed to
influence them

» understanding the value of Australian commercial fishing to the general public
» responding to community concerns about public health issues associated with seafood

« communicating the benefits and value of fishers and fishing (commercial, recreational and indigenous customary) to
the community.

Strategic research theme:
Community resilience and development — To build strong supporting communities

Regional and rural communities are home to most of Australia’s primary industries. The long-term prosperity of many
communities is interwoven with that of the fishing and aquaculture industry — and not only the commercial sector.
Developing a better understanding of the interactions between users, community and the resource, and how they affect
each other, is necessary before developing new strategies and approaches to minimise impacts and maximise social,
environmental and economic benefits.

Priority areas for RD&E:
« developing a better understanding of the interactions between fishers and aquaculturists and the community
« understanding the social impacts of change within the industry’s business environments

+ developing pathways to regional employment and community development (relevant to the commercial, recreational
and indigenous customary sectors)

o valuing, communicating and developing opportunities based on the cultural and heritage value of fishing

» understanding the capacity of society to accept and incorporate higher levels of fishing and aquaculture activity, and
how to assess and increase this carrying capacity

o understanding the nature and resilience of industry (social, demographic, economic and attitudinal) and identifying
methods to increase resilience and adaptability

o understanding and predicting behavioural responses to management approaches

o building social capital between industry, management and the community.

Cross value-chain enabling strategy: People development —
To develop the capabilities of the people to whom the industry entrusts its future

The fishing and aquaculture industry is geographically dispersed and fragmented, with a history of limited uptake of
formalised training. Workforce profiles and dynamics are poorly understood, and there is a decline in vocational and
post-secondary students entering related educational programs.. These factors limit the industry’s ability to meet the
future need for technical, managerial, scientific, professional and semi-skilled people. The industry will need to learn from
other industries that have embraced a knowledge and innovation culture, and develop skills that will directly improve
business profitability and sustainability. Strategic approaches to attracting people to the fishing and aquaculture industry
are required, and business managers need the management skills necessary to retain and optimise the workforce.

There is also a need to develop the skills and networks of leaders within all sectors to better understand the processes for
decision-making and implementing change, and having the capacity to contribute to these processes.



. —

Supporting the ability of all stakeholders to adapt to new circumstances and adopt innovations, technologies, and business
frameworks will be critical to maximising investment in research and development through adoption and extension
activities.

Priority areas for RD&E:

o understanding and identifying opportunities to meet regional workforce needs, including attraction and retention of
required technical, managerial, professional, semi-skilled and scientific capability

« identifying and understanding success drivers and factors in comparable industry and resultant opportunities for
fisheries

« improving workplace health and safety

o developing the leadership skills across all stakeholder groups

« understanding and developing strategies to enhance, decision-making and adoption practices
« developing business and business modelling capability

 building stakeholder capacity to move toward co-management of fisheries

 identifying and understanding factors that drive responsiveness or adoption of new practices and innovation and how
these can be influenced

building skills and networks that support knowledge transfer and R&D adoption

o  building understanding, and commonality of objectives, between stakeholders, including researchers, managers,
fishers and NGOs.

Cross value-chain enabling strategy: Extension and adoption —
To create positive practice and attitudinal change through information transfer
This enabling strategy is especially concerned with bringing about positive change through extension and adoption of

research outputs. Importantly, people involved in the change — the end-users of RD&E outputs — will be engaged in the
processes for extension design and delivery. The theme is closely linked with people development.

The value of research and development from domestic and international sources can be greatly enhanced through effective
management and delivery of adoption strategies. The main focus of the extension and adoption program is to ensure the
timely delivery of accessible and accurate information to all stakeholders, including governments, managers, industry, the
research community and the broader public.

Extension and adoption of research outputs also extends to the community. An example of public attitudes that are of
concern to the industry is the public perception of the fishing and aquaculture industry’s environmental sustainability.
It is declining, despite significant improvements in environmental performance of Australian fisheries. This message
presents considerable challenges for all wild fishers. Public perception and lack of trust also extends to aquaculture,
affecting the sector’s ability to gain access to new sites. The science and knowledge underpinning fishing and aquaculture
decision-making needs to be clarified and communicated well to policy makers, industry, the community and special
interest groups.

Priority areas for RD&E:
o identifying and understanding existing perceptions of fishing activity and management

o developing the methods to communicate key information about the fishing and aquaculture industry to the
community

o  capturing and transferring knowledge from domestic and international sources to industry and managers

o demonstrating the value and link between RD&E and profitability and sustainability

« understanding and designing appropriate communication and adoption and engagement systems for all sectors
« developing industry capacity to undertake adoption and extension

« evaluating the impacts and value of adoption and extension to continually improve performance.



INDICATORS

Key performance indicators

The success of the strategy will be measured by how well it is being adopted, as evidenced by:
o number of research themes being addressed

o number of collaborative arrangements for the provision of fishing and aquaculture RD&E that enhance the planned
outcomes

« trends in sharing of RD&E capabilities, and trends toward specialisation in fishing and aquaculture RD&E
o  progress against implementation milestones
o satisfaction in delivery of services and outcomes

o trends in engagement of Aboriginal and Torres Strait Islander people in customary, commercial and recreational
fishing and aquaculture RD&E activities

o how well RD&E that is directly attributable to the strategy, delivers on trends in:
- the unit value for seafood products
- community perceptions of the acceptability of fishing in Australian waters
- participation in recreational fishing

- engagement of Aboriginal and Torres Strait Islander people in cultural, commercial and recreational fishing and
aquaculture RD&E activities

- numbers of fisheries assessed as environmentally sustainable

- aquaculture production.
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ASSESSMENT

Assessment of capability to meet RD&E needs

Full-time equivalent (FTE) staff working in each of the strategy’s identified strategic research themes were calculated by
mapping areas of expertise, as assessed using the survey matrix (see appendix 1).

In summary, the following trends are evident.

Capability is currently adequate

Habitat and ecosystem protection
Current capability is adequate, with no significant need for increased capability in the near term.

Climate change

Current capability is adequate, with no significant need for increased capability in the near term. However, there are gaps
in capacity for adaptation and reduction of carbon footprint. These capabilities are relevant to the people development
program.

Ecologically sustainable development
Current capability is adequate, with no significant need for increased capability in the near term.

Governance and regulatory systems
Current capability is adequate, but with a near-term need to increase capability, especially in increasing cost-effectiveness
of compliance with the increasingly complex ecosystem-focused, multi-fishery, multi-sector regulatory environment.

Capability is currently inadequate

Biosecurity and aquatic animal health
Current capability is inadequate, with a near term need to increase capability especially in the area of fish veterinary and
pathology R&D.

Resource access and allocation

Current capability is inadequate, with a near term need to increase capability especially in the area of social research to
determine cross-sector issues, including non-extractive user expectations and the economic contribution of recreational
and non-extractive user activity.



Growth and profitability

Current capability is inadequate, with a near term need to increase capability in the area of increasing input efficiency of
wild-capture fisheries and post-harvest value adding is indicated.

Maximising value from aquatic resources
Current capability is inadequate with a near term need to increase capability especially in the areas of understanding how
value is perceived by non-commercial users and how this value can be increased.

Consumers and markets
Current capability is inadequate, with a near term need to increase capability especially in the areas of consumer trends
and needs and promoting to those needs.

Community support

Current capability is inadequate, with a near term need to increase capability especially in the areas of understanding and
promoting the health benefits of seafood, and the behaviours, motivations and expectations of all users of living marine
resources.

Community resilience and development

Current capability is inadequate, with a near term need to increase capability especially in the areas of understanding
community needs and drivers and how the building of true and sustainable social capital can be supported by the fisheries
and aquaculture sectors.

People development

Current capability is inadequate, with a near term need to increase capability especially in the area of understanding
regional workforce drivers and needs, building capacity to adapt and innovate, and understanding the leadership gaps
and drivers for the aquaculture and fisheries sectors.

Extension and adoption

Current capability is inadequate, with a near term need to increase local and regional capability especially in the area of
community understanding of and support for the aquaculture and commercial fishery sectors and an increased industry
capacity to identify, commission and take up relevant outputs from R&D.

Addressing capability gaps

For the Australian fishing and aquaculture industry to meet the challenges of the coming years increased RD&E capability
will be required in several key areas. Some of this increased capability could be met through increased delivery efficiency
(e.g. consolidation and/or centralisation of expertise), or accessing capability currently working in other sectors. This
however, will not be enough.

Additional targeted, strategic investment will be required, particularly to encourage young, keen, skilled RD&E
practitioners into the disciplines areas that support the industry. Tertiary education is essential for the future of growth
in primary industry, but entry into these fields is in decline. According to the Corish Report’, the rate of decline of students
entering agricultural science fields is 9 per cent in the five years to 2000 and a further 6 per cent in the four years to
2004. It should be noted that this trend appears consistent with the decline in enrolments in fisheries and aquaculture
discipline areas.

9 Corish, P. (2006), Creating our Future: Agriculture and Food Policy for the Next Generation, Department of Agriculture, Fisheries and Forestry.
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IMPLEMENTATION

Implementation structure and system

An effective structure, agreed to by stakeholders, with appropriate supporting systems, is imperative to the successful
implementation and monitoring of the National Fishing and Aquaculture RD&E Strategy. This section describes the
structures and process by which the fishing and aquaculture industry will:

o monitor and review long-term strategic RD&E needs and priorities
« promote and facilitate collaboration

« maximise sharing of capabilities and specialisation in RD&E

o monitor national RD&E capability

« improve extension capability

o monitor, evaluate and review the implementation of the strategy, and report to government and industry.

(It should be noted that the national fishing and aquaculture RD&E strategy creates the environment to allow further
change to happen, but does not postulate the entirety of those changes.)

Sharing of capabilities and specialisation in RD&E

A major driver for the National Primary Industries Research, Development and Extension Framework is that RD&E
resources are finite and there is a need to rationalise delivery to make RD&E more efficient. The framework proposes that
careful alignment of RD&E delivery will ensure that gaps in capability do not affect strategic areas of need.

For jurisdictions with significant capability in a particular R&D field and major industry, it may be determined that they
will take a major role and specialise in that field of R&D. For another jurisdiction with lesser capability but with strategic
interest, it may be determined that it will take a supporting role in the provision of RD&E in that particular field.
Jurisdictions without R&D capability in a particular R&D field but still requiring R&D in that field will link up, deriving
their R&D needs from jurisdictions with major capability.

When Primary Industries Standing Committee state and territory members were asked, during the development of this
strategy, to nominate who would “major, support or link (M-S-L)” in the provision of RD&E for fishing and aquaculture,
all parties nominated a major role, including CSIRO. This is not surprising given the strong link between fisheries science
and the provision of advice to jurisdictional ministers on wild-capture fisheries management. Nevertheless, there was
recognition that within the intention to take a major role, this related to specific areas of the fishing and aquaculture
industry. Some jurisdictions indicated major support for their regions (northern, southwestern or southeastern), or for
activity (recreational, indigenous, finfish aquaculture, and specific large fisheries e.g. Abalone).

The strategy also recognises that there is a need to differentiate the particular needs of the various sectors, commercial,
recreational and indigenous where they have no common overlap. For example, the seafood supply chain is particular
only to the commercial fishing and aquaculture industry.



Linking the national and the regional

To progress the implementation of M-S-L the stakeholders have indicated two mechanisms they would support.

The two mechanisms are:

1. Establish a regional approach that is consistent with the environmental distribution of major fisheries. This is
diagrammatically shown in Figure 13. The diagram shows three regions, northern, southwestern and southeastern.
The lines are for demonstration only and would not reflect the pragmatic approach to regional RD&E. For example
Southern Rocklobster has a distribution beyond the western border of the southeastern region.

2. Establish national areas of expertise that are based more on scientific disciplines or functional approaches. Stakeholders
have nominated that the intention is that species specific specialisation will occur at the regional level, and that at the
national level specialisation will occur around areas such as bio-security, ecosystem fisheries models (e.g. Atlantis)
and seafood product development.

Primary Industries The Fisheries Research and Development Corporation
Ministerial Coundil has agreed that it will adopt the above two mechanisms
Natural Resource (2 in its RD&E investment policy. This will mean that

Primary Industries
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there will be a financial incentive for organisations
to develop research around either regional or national
collaborations. FRDC’s policy will also support agreed
areas of specialisation, for example FRDC has been
working with South Australia, Tasmania and Victoria
to develop a single specialised approach to Southern
Rocklobster RD&E. FRDC supports jurisdictional
Fisheries Research Advisory Bodies (FRABs) that
will continue under the new strategy. The operating
instructions for FRABs will be changed to encourage
them to develop planning and evaluation process that
have a regional and national basis where appropriate.
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specialised research organisations.

S National
Priorities

Northern

Research
Providers
~ Network -

Extension
Network <€~

i
i
i
-
i

i

Southwestern
region

FIGURE 13: KEY STRUCTURES TO DELIVER AND MONITOR THE NATIONAL FISHING AND AQUACULTURE RD&E STRATEGY

Strengthening partnerships, building networks

The implementation structure and system to deliver and monitor the National Fishing and Aquaculture RD&E Strategy
enhances government and industry relationships. The structure has a new emphasis on networking of research and
extension providers, which has been a significant gap to date. In addition to a national priorities forum, the structure
includes a new extension network and research network. These structures are described below.

This strategy recognises that many major collaborative arrangements already operate within and across regions. As
examples, the Department of Fisheries WA lists seven state-wide and 43 regionally based collaborative research projects;
and the Department of Employment, Economic Development and Innovation Queensland lists about 60 collaborations
at the project level with other agencies (CSIRO, inter-state jurisdictions, universities), mostly within Australia but also
internationally. The South Australian Research and Development Institute has built strong collaborative partnerships with
other state fisheries agencies, including DPI Victoria, NT Department of Resources, Innovation and Investment NSW,
and with national agencies such as CSIRO Marine and Atmospheric Research.

In progressing implementation, where existing arrangements are in place, and operating effectively, these will be supported.
Appendix 2 highlights examples of major cross-jurisdictional collaborative agreements.
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Key structures

National Priorities Forum

FOCUS National RD&E strategy and issues
Foster an operating climate that encourages national and regional RD&E coordination and collaboration

ROLES A high level stakeholder partnership to:

e Set and review national RD&E priorities to ensure the strategy remains relevant to stakeholders
e Seek alignment / intersection of priorities among stakeholders

e Negotiate and consult on agreed Major-Support-Link positions for each jurisdiction

¢ Negotiate on capacity and RD&E investment decisions to deliver on national RD&E plan

e Foster existing and encourage new alliances and partnerships (national and regional)

e Support national and regional collaborative processes for planning, consultation, funding and delivery
of RD&E

e Drive research concepts to address National RD&E plan themes

REPORTING Primary Industries Standing Committee / Primary Industries Ministerial Council

MEMBERSHIP e Aboriginal or Torres Strait Islander delegate

e Senior Officers of Commonwealth, State and Territory fisheries agencies (or their senior delegate)*
e Commonwealth Fisheries Association

e Fisheries Research and Development Corporation

¢ National Aquaculture Council

¢ National Seafood Industry Alliance nominee

e Recfish Australia

e Chair of Researcher Providers’ Network**

Notes

* Jurisdictions may choose whether or not to participate directly, subject to there being at least one lead agency
member from each of the three regions (Figure 13). Those jurisdictions that choose not to be a forum member
may participate as an observer at forum meetings (i.e. to keep abreast of any emerging proposals), but are
otherwise expected to build and maintain a close working relationship with the relevant regional representatives.
(NB. Each jurisdiction retains sovereign authority to endorse, or otherwise, the forum’s recommendations.)

** |n the first year of implementation CSIRO will Chair the Researcher Providers' network
Forum meetings are open to other interested parties, at own cost.
Membership will be reviewed after first year of implementation
Membership may be adjusted to achieve Forum'’s roles, and this may include broadening membership

CHAIR Independent Chair, to be nominated by the Strategy Working Group

Independent Chair role will be reviewed after first year of implementation
FUNDING / FRDC to provide administrative and financial support to facilitate implementation and ongoing services
SUPPORT to the strategy, and industry attendance at meetings

MEETS Two to four times in the first year, then twice annually in conjunction with AFMF meetings where possible




FIRST YEAR
ACTIONS

Development of possible national and regional processes, governance arrangements for collaboration,
including funding of activities

Negotiate and consult to confirm Major-Support-Link relationships
Align fisheries and aquaculture priorities, and actions to address, with relevant cross-sectoral plans
Develop reporting framework

Develop refinements to RD&E funding model to encourage national and regional consolidation and/or
specialisation

Organise National Fishing and Aquaculture Extension Network Forum
Organise National Fishing and Aquaculture Research Provider Network Forum

Develop strategy for improved representation and engagement with all sectors, and in particular
indigenous stakeholders

Oversee communications for strategy implementation
Report to PISC, communicate with NRMSC

Research Providers Network

FOCUS Encourage and foster existing and new regional RD&E coordination and collaboration, and optimise
RD&E resource sharing

ROLES Negotiate on capacity and infrastructure investment decisions to deliver on national RD&E plan
Establish international linkages
Determine the research needed and develop research concepts to address themes of the national
RD&E plan
Seek opportunities to improve extension and adoption of research outcomes

REPORTING Reports to National Priorities Forum

MEMBERSHIP Research heads of state agencies, CSIRO, BRS, AIMS, universities, FRDC, Extension Network

representative, Chair AFMF SSR, private providers, other research organisations, DAFF, NCCARF, CERF;
nominee of NSIA

(Membership may be adjusted to achieve the network’s roles)

RESPONSIBILITY

National Priorities Forum, members
Nominated chair (In the first year of implementation CSIRO will Chair the network)

FUNDING / FRDC support for industry attendance in the first year
SUPPORT
MEETS Annually

Scope to meet regionally or on the basis of common interest in a particular research theme




Extension Network

FOCUS Enhance adoption and extension of R&D outcomes

ROLE Scan current and completed research and collaborate with FRDC and research providers to develop
high-impact extension and adoption strategies

Deliver funded strategies
Identify opportunities to develop network capacity and skills of extension professionals

Provide advice and guidance to the FRDC People Development Program on development programs to
support adoption outcomes

REPORTING Reports to National Priorities Forum
Advises regional forums, FRDC

MEMBERSHIP State agencies, FRDC, SeaNet, SSA, universities and vocational training providers, discovery centres,
Research Network representative, AFMF communicators, NAC, CFA, RA, NSIA representatives

RESPONSIBILITY | National Priorities Forum and members
Rotating nominated chair

FUNDING / FRDC support for industry attendance in the first year
SUPPORT

MEETS Annually




APPROVALS

Consultation and approvals

This Strategy was approved by the Primary Industries Ministerial Council (PIMC) on 23 April 2010. In the lead up to
approval, the draft strategy was recommended by the Primary Industries Standing Committee (PISC) and endorsed by
all state governments and the Northern Territory, DAFF, CSIRO and AFMA. Industry bodies — the Commonwealth
Fisheries Association, National Aquaculture Council, Recfishing Australia, and the National Seafood Industry Alliance,
provided endorsement with comments that highlight important issues that will be worked through as part of the Strategy’s
implementation.

Key stakeholders
Key stakeholders in the National Fishing and Aquaculture RD&E Strategy are:
Australian Fisheries Management Authority
Australian Government Department of Agriculture, Fisheries and Forestry
Commonwealth Fisheries Association
Commonwealth Scientific and Industrial Research Organisation
Department of Employment, Economic Development and Innovation, Queensland
Department of Fisheries, Western Australia
Department of Primary Industries, Victoria
Department of Primary Industries, Parks, Water and Environment, Tasmania
Department of Resources NT
Fisheries Research and Development Corporation
Industry and Investment NSW
National Aquaculture Council
National Seafood Industry Alliance
Primary Industries and Resources South Australia
Recfish Australia
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Agreement

The key stakeholders agree to work collaboratively and cooperatively to develop and implement the National Fishing and
Aquaculture RD&E Strategy by:

o freely sharing the knowledge generated by publicly funded RD&E effort and minimising barriers to RD&E effort
created by intellectual property protection

« providing timely and ready access to knowledge and information to facilitate extension and adoption of research to
all potential end-users

«  working collaboratively to improve access to national research capability (people and infrastructure) by industry and
R&D partners across Australia

« working cooperatively to improve the administrative processes and effectiveness of information sharing and
management

« encouraging, and wherever possible supporting, engagement by all stakeholder groups in the implementation of the
strategy

o working collaboratively with stakeholders and other RD&E providers and jurisdictions to address stakeholder RD&E
priorities, and retain and build national capability to address future needs

o building on existing RD&E evaluation frameworks to develop monitoring and evaluation criteria to review the
performance of the strategy

o encouraging and fostering regional RD&E coordination and collaboration

o  contributing to an annual report on progress toward achieving the outcomes sought from the strategy and identifying
solutions to overcoming identified blockages or delays to achieving them

o within three years from commencement, contributing to an independent review of the strategy, including the
effectiveness in achieving its stated outcomes.



IMPLEMENTATION

Implementation steps

The next steps in the implementation of the strategy are as follows.

Planned Action
delivery date

Responsible parties /
working groups

1 April 2010 Strategy approved by PIMC Strategy working group
to table
3 May 2010 First meeting of National Fishing and Aquaculture RD&E Priorities Forum | National Priorities Forum

Key initial tasks (to be delivered subsequently):

e Alignment of strategy and jurisdictional research priorities, and
actions to address, with relevant cross-sectoral plans

e Develop reporting framework

¢ Develop refinements to funding model to reinforce regional
collaboration, consolidation and specialisation

e Organise National Fishing and Aquaculture Extension Network Forum

¢ Organise National Fishing and Aquaculture Research Provider
Network Forum

¢ Qversight of sectoral communications about strategy implementation
e Confirm reporting requirements and timelines

30 June 2010 e Develop criteria and transitional arrangements for RD&E consolidation
and specialisation by providers

¢ Develop regional case studies (Southern Rocklobster for southeastern,
Bight Redfish for southwestern / Commonwealth, pearls for northern
region)

National Priorities Forum

1 August 2010 Centre of Excellence for Indigenous Fishing scoped and funded

FRDC / Department of
Resources NT

1 September 2010 | First meeting of Research Provider Forum

Nominated network chair /
FRDC

1 November 2010 | First meeting of Fishing and Aquaculture Extension Forum

FRDC / SeaNet / nominated
industry council




Planned Action Responsible parties /
delivery date working groups
1 July 2011 Progress Report to PISC and others National Priorities Forum
1 July 2011 Agreement on which organisations will specialise in which research National Priorities Forum,
areas in each region and involving research
e Set criteria for specialisation providers and stakeholders

. . in each region
e Develop process/contractual agreements for services to be provided 9

e Possible areas for specialisation are nutrition, genetics, aquatic animal
health and gear research. These are areas of research that have clear
lead agencies and that are achievable early

1 July 2011 FRDC funding model adjusted to encourage and support collaboration FRDC
aligned with the strategy




APPENDIX 1

a)enbapeu|

[(IVID¥ININOD ‘¥NLINDVYNOV] S|ediuayd asodund 1oy

11} 01 ss920e panosdull Joy apiroid eyl sassadoud pue sanijod YINAY 01 sabueyd 1ioddns 01 iy
[SY0LD3S 1Tv] UOIBDO|SURIL YbNOIYL S3SI asiuuiw pue suaboyied yijeay

[ewliue dienbe 0} puodsas pue JusAsid ‘13319p 0} s3ssd04d pue Abojouydsy ‘Ayjigeded buidojanag
[TYID¥3ININOD ‘JNLINDVNOVI

JUSWIUOJIAUS 3y} PUB $3559UISNQ a4n}ndenbe pue buiysiy uo syoedull asessip pue 3sad bupnpay
[IYID¥3NINCD ‘FHNLINDOYNOV] SUOISINDUI 9SESIP WO} SaLISNPUI Uel|esisny 109304d pue

SSaDoe 13xJew anoldull 1eyy sassadoud pue sanijod eljesisny Alundasolg o1 sabueyd 1ioddns 01 4y
[TYID¥3NINOD ‘INLINDYNOY] 9DUSNDISUOD [eIDJBWILIOD JO $3seasip pue sisad Jo abpsjmou Jno bupueyus

s31doy yoaeasas Ayold

“UYyesy |ewiue dienby ‘A6ojod3 7 ABojOIg SalIBYSI ‘Auouoxe]

:seale Buimo||o} ay3 ybnoayz papinoid si 1S siyl 3oddns 03 asi3iadxa a1o0)

L'LE

sieal oL
014

sieak g
01|

MON

juawssasse Ayjiqeded

(ABa1esis 3 gy 24nyndenby pue saidysi4 1JeJp ay) pue
MBINIBNQ,, 101035 sidulied abpIy pare|al ay3 ‘1pne Ayjigeded wouy eyep uo paseq)
s31do) Yoaeasau Ayolid pue syuswialdinbaa 10339s 8ininy pue spuail

(314)

judjeninba
awn-|ny (LYS) swayy
FUEYI ) yd4easas dibanenrs

“[DILISAI JO SP[Y WISAS009 PUE JUIWUOIIAUD PIJBIDOSSE SIPNOUT BIEP :9J0N] 's}12dXa pajeurwou 1oy3o (g Aprewrxoidde pue
speay Aouade £q Pajsa) I9Y)INJ sem stsA[eue SUTINSaI YT, "ULId) (1edk OT—G) WNIPAW IO (I1edk G—T) 3I0ys oY) Ut parmbai aq [im £joedes
TR UT 9seaI0UT UR I2YJoym pue ‘ djenbapeur, 10 ajenbape Ajuarimo st sway) yoressar 43arens gy sanymoenby pue Jurysry
a3 Jo yoea Jsurede Lyrrqedes @y JULIIMD IDYIOYM JUISSISSE JO STBIW © S (0T0T) 24111 puv juasaid :Aiysnpuf aanjinovnby puv Suiyst,]
uvipaIsny ay1 Jo marataa0 — Apnis s1oulaed 93pry paje[a1 oy jo sdurpuy oy surede paddew sem Loarns Lrjiqedes ay) ut pajosyjod eleq

SoUIBY} Ydieasal DIHa)e.is ssalppe 0}
Ajigeded ainyndenbe pue bulysly aininy pue uaun) (L xipuaddy



91enbapy

[IvD¥3INNOD ‘INLINDYNOV] A3snpul 4o Julid 1004 Uogued ay3 bupnpas pue buipueisispun e
[IVID¥INNOD ‘3¥NLINDVNOVI abueyd
S1ewid 0} 1depe 0} uswsbeuew pue sasssuIsNg ainyndenbe pue ssusysly 1sisse 03 5|00} buidoPnag e
[S40L23s T1Iv] A1psnpul pue Juswsbeuew Yioq — sispjoyaxels Jo Aldeded aandepe syl buipueisispun e
[SYOLD3S TTIV] SAIHUNWILIOD
BuIySI} pue S3D03S Ysiy ‘swiasAsods uo abueyd alew|d Jo syoedwi pue ANAINSUSS ay} bulpueisiapun e
[S40L23S VI
ainyndenbe pue saudysly uo abueyd arewlp Jo syoedull pue sainuniioddo “Yysu bulpuelsispun e
s>1doy ydaeasas Ayuolid
"ABOjOUYDS} [PUOIIBAIDSQQ ‘JUDUISSISSE
pue 1oedwl [enos Buljepow waisAsod] ‘ABojods Jaremysai4 ‘ABojods diyiuag ‘buiddew 1elgeH
‘Ansiwsydosbolg 7 Ansiway) ‘AbojoipAH ‘Aydeibouesd( !(yoredAq Buipnjpur) syoedwi [eruswuoliAug
‘A&yndasolg yieay [ewiue dienbyy (Bul|epow SaLBYsl4 SOISIIeIS / SOLIBWolg (SASAINS sl (s300gb07]
/ shanins Japjoyaxels ‘buiwwelbold / uswabeuew eleq ‘Abojod3 7 ABojoiq sauaysl{ ‘AuIoUOxe] e
:seale buimol|os 3yl ybnouyl papinoad si 1 YS siyl 1oddns 03 asi349dxa a10)

L'6LL

?1enbapy

[s¥0123s T1v] sadf1oeld Juswabeuew pue| paroidul pue
uollell|igeyads 1elgey buipnpul ‘sielgey dizenbe uo SIIIAILDE [B1Se0d pue Juswydled uewny bunebiijy e
{3¥nINdvNDVI] sa1bojouyda)}
pue swalsAs Juswabeuew pue HBullolUOW [EIUSWUOIIAUS pasipiepuels pue paroidwi buiubisag e
(3N1INDVNOVY] S13IP 2unyndenbe ul [eaw ysiy o asn sy} buisiwndo 7 bude|day e
[(IVID¥3NNOD] YD1ed pap.edsip Ajsnoiaaid JO UOIes||iiN J9iag PuUe ‘SpJedsip pue yoled-Ag budnpay e
[vI2¥3NN0D] sadads paldesioid pue paisbuepus ‘pausiealyl uo buiysy jo sioedul bunebiy e
[S40123S VI
Sw21sAs0da dienbe jualjisal pue uondnpoud sauaysly 1oddns 1eyy sgem pooy Asy buipuelsiapun e
s>1doy yoaeasas Ayuolid
‘ABojouyday [euOIBAIDSqO
‘ABojouydey Jean) ‘Buljjepow weisAsod3 ‘ABoj0ds Jsremysald ‘ABojods diyiuag ‘buiddew 1enqgeH
‘Ansiwsydoabolg 7 Ansiwayd ‘AbojoupAH ‘Aydeibouesd( !(yo1edAq Buipnjpur) syoedwi [eruswuoIAug
‘Yyjeay |ewlue dienby (Buljlspow SaLIBYSIH (SDIISIIELS / SOLIBWOIG (SASAINS Ysi4 s3000H07
/ skanins Japjoyaxels ‘buiwwelbold / uswabeuew eleq ‘ABojod3 / ABojoiq salaysly ‘AuIouoxe] e
:seale Buimoj|os a3yl ybnouyl papinoad si 1 YS siyl 3oddns 03 asi349dxa a10)

0'9€l

sieal oL
01 g

sieak g
011

MON

juswsssasse Ayjiqede)

(AB3a1es1s 3)9 @Y dJN3ndenby pue salIdYsl4 14edp ayl pue
«MBINIBAQ,, 101295 SIdulled abpry paie|as ay: ‘Upne Ayljiqeded wouy elep uo paseq)
s31doy yoaeasas Ayuonid pue syuswsadinbal 10329s 8uniny pue spuail

(L)

judjeninba
swn-|ny (LyS) swayy
N ydieasaa d1banens




1
wn
w
(]
<
o

@)enbapy

[(IVIDYININOD ‘¥NLINDVNOV] 924N0SAI 9y} JO dIyspIemals-1asn

J3)50} 0} SAWAYIS 12YI0 puUe S|9ge|-039 ‘SWAISAS JUSUISHRUBW [BIUSWUOIIAUS JO UoieIUsWS|dw|
[AYVINOLSND “TYNOILYI¥DIY “TVID¥ININOD]

sue|d Juswabeuew sauBYsly O3l WYl buneiodiodul pue ‘|A\4g3 104 sjool [edndeld buidojprsg
[3un1novnov] Ayoeded buikied Ayuenb oy pue

SwR1sAs aunyndenbe jo syoedwil sy} pueisiapun Js1aq 03 sassadoud pue saibojouydsl buidoanag
[AYYINOLSND “TYNOILVIYIIY “IVIDYININOD] SHD0)S US4 JO

JUBWNIDR) “6'9 SaLBYSIY UO SI03DRY [BDI60J039 pue diydeibouesdo 4o adusnjjul 3yl buipuelsispun
[SYOLD3S TIV] DILOUOIS pue [BD160]033 ‘|e1dos buipnpul — sioledipul aduewlopad buidoprsg
[S40L23S TV

sa1691e11s JUSWSHEUBW SBLIBYSI) OIUI SUOITRISPISUOD JILIOUODS PUe [eIUSWUOIIAUS ‘|e1dos buneibalul
[VID¥IWNOD] salYsly Jood eiep 1oy buipnjpul ‘uonen|eas

pue Assaiep ‘uswdojensp Abaielys 1saniey uidispun o} Slppow pue saibojouydsl buidopnsg
[(IVIDYININOD] (SWSISAS UOIIBAIDSCO 210wl ‘elep uspuadap Aiaysly ‘'syooq 60| d1uoidaje "69)
$9559204d BULIO}IUOW PUE UOID3||0d BIep 9AIIR4S pue Ul Buituswaldwi pue buidoaasg

so1doy yoaeasas Ayiolid

‘Bul|[BPOW DIWIOUO0IT JUBUISSISSE |BID0S ‘JUBISSISSEe

21WouU013 {bulAsnins diwouod3 ‘ABojouydal [euoieAlasgq ‘buljjepow walsAsod] ‘ABojods Joremysald
‘Abojoda diyruag ‘buiddew 1engeH ‘Ansiwaydoabolg /7 Ansiwsyd AbojolpAH ‘Aydeibouesd( !(yoiedAq
Buipnppul) s1oedwi [PIUSWIUOIIAUT (BUl[SPOW SBLBYSIH ‘SDIISIIBIS / SOLIDWOoIg ‘SASAINS Ysi4 's300gb0T]

/ sAanIns Japjoyaxels ‘buiwelbold / uswabeuew eleq ‘ABojod3 / ABojoiq sauaysly ‘Auiouoxe|

:seale Bbuimoj|os a3yl ybnouyy papinoad si 1 YS siy3 34oddns o3 asi349dxa 310D

0'95¢

sieal oL
019

sieahk g
01|

MON

juswssasse Ayjiqede)

(ABa1ens 39y 24nyndenby pue salayslq 1elp ay) pue
~MBIAIBNQ,, 103035 SIdulled abpIy pare|al ay3 ‘Apne Ayjigeded woly exep uo paseq)
s31do} yaeasal Ayionid pue sjuswalinbal 10338s a1niny pue spuail

ETE)]
judjeninba
awn-|ny
a1

(LYS) sway
ydJeasal dibarens




@)enbapeu|

[SYOLD3S 1Tv] 101295 U9aM13q SWSIueydaW UonRedoje-al pue yuawisnipe buih|dde pue buidojarsq e
[S4OLD3S 1Tv] 101295 ||e Jo} 924n0saJ 3y} buinjea Joy spoyaw buiAidde pue buidopaag e

[SYOLD3S 11v]

1n220 0} A|9Y)I|] dJ4e S31IBYSI} YIIM SUOIIDRIDIUI BIBYM pUE SWLSAS pue SuaWUoIIAUR Jood elep 1o}
Buipnpul Juswdoasp pue buluue|d aunyndenbe uidispun 0} sPPow pue swaisAs buidoprsq e
[SY0LD3S 11v] Sawodino 3|gerdadde buienobau pue sanjea bunadwod bulkjiusp|
[S40LD3s T1v] saleys buiedoljje pue suybu ssadde buiuysp 1oy spoylaw bunuswadwi pue buidopasg e
s>1doy yoaeasas Ayuolud

‘Buljlepow pue

1UBWISSASSY / BulAanins [e1DoS ‘Bulj|opow JILWOU0IT JUSWISSISSEe JIWou0d] ‘BulAsAIns Jiuouod]
{UOIIED0||B SIDINOSDY ‘JUBISSISSE SDLIBYSIH (SINSIIELS / SLIBWOIG $300q607 / SAIAINS ISP|OYIAEIS o
:sease Buimol|jo) syl ybnouyy papinouad st 1ys siyl 14oddns o3 as111adxs 810D

Ve

?1enbapy

[SYOLD3S T1v] (UOIEINPS PUB SSAIJUSDUISIP/SIAILUSIUIL) JUSUISSISSe adueullo)lad

pue bunabiel buipnpul ‘swalsAs souelduwod aA1I94S 1500 bunuswsdwi pue buidoPAsq e
[AYVINOLSND “IYNOILYI¥IIY “TVID¥IWNOD] (UoeuSWS|dwl pue Buryew uoisidap

‘burionuow “6°3) [9A9| [euoibal pue [0 Sy 1€ JUSWSbeUBW SILIBYSIH Ul SSIHUNWWOD BUIAJOAU| e
[AYYINOLSND “TYNOILYI¥DIY “IVID¥IWNOD] suoibalolq

S,BI[BAISNY Ul Sluswabuelle Juswsbeuew 10139s-1Nw pue A1sysi-1}nw 1usidiyge buidopasg e
[(VID¥INNOD

‘INLNDOVNOVY] ANX9)dUIOD puE $3S0D 9dNpaJ 0} Se 0s swialsAs buipiodal pue buoyuow buneibaiu| e
[S¥0L1D35 T1v] SaDUSHIBWD

A3Indasolq pue siaisesip 03 buipuodsal 10} spuswabuelie [ewloy Jo JuswdoaAsp ay3 1oddns 01 Y e
(IvD¥3NNOD] JusWabeuew

S91I3YSI} 9AISUOdSaI aJow pue aairdepe ‘9|qixaj4 1oddns 01 senbiuydal pue sjool buidoersqg e

[S¥0123S T1v] S|9pow sxueulanob Ayjigeiunodde pue uonebajsp buidopaag e

s31doy yoaeasas Ayold

‘Juswabeuew pue a5uUrUIBAOD [BUOIIRUIBIU|

“Me| SBLIBYSIY ‘lUsWBbeUBW PUR 8DUPUISAOD) (BUI||SPOW DILIOUODT ‘SIUBLISSASSe pue BulkaAins
[BIDOS ‘JUBWISSSSE DILIOUO0DT ‘BuUIA8AINS DILIOUODT ‘BuljlspOoW Wa1sAS0d3 JUBUSSISSE SalIaYS e
:seale buimoj|os 3yl ybnoayl papinoad si 1 YS siyl 3oddns 03 asi349dxa a10)

9'LS

sieal oL
01 g

sieak g
011

MON

juswsssasse Ayjiqede)

(AB3a1es1s 3)9 @Y dJN3ndenby pue salIdYsl4 14edp ayl pue
«MBINIBAQ,, 101295 SIdulled abpry paie|as ay: ‘Upne Ayljiqeded wouy elep uo paseq)
s31doy yoaeasas Ayuonid pue syuswsadinbal 10329s 8uniny pue spuail

(L)

judjeninba
swn-|ny (LyS) swayy
N ydieasaa d1banens




m
n
w
O
<
(%

[AYVINOLSND] SAIIUNWIWOD Japuels|
11ed}S Sa1I0] pue [eulblogy Ul saiiAiRde Bulysy (sasodind [eluowaiad pue [enyuids ‘snoibijal ‘jeinynd
‘|eIDOS BUIPNDUI) [EUNWIWOD [BIDJBWIWO0I-UOU pue Ji3sawop ‘[euosiad Buidueyua pue buipueisiapun

[SY0L235 T1v] $3160]0ULD3} JUSWISdUBYUS D01S JO SUOIIDEISIUI [EIUSWUOIIAUS 3y} Buipuelsiapun

2 [T¥NOILY3¥D3¥] SBRUS pue Syaal [edIyJe BuIpnNDUI ‘JUSWLINIDAI 8dUBYUS O} S3INIDNILS
R .m }J0 uonedijdde sy} pue JusWSdUBYUS ¥D01S Ybnoiy) adusuadxa bulysiy [euoneansl sy bunueyul e e
£ [A¥VINOLSND
4 “TYNOILYIYDIY “IVIDYININOD] SWSISAS [ednjeu 4o Alanonpoid parosdwi ybnoiyy ssuaysly bunueyus e
so1doy yoaeasad Ayiolid
“BuIj[9POW DIWOU0IT ‘JUBWISSISSE JIUIOU0DT ‘BUIASAINS JILIOU0DT ‘ABOJODOS SaIpNIs sSNouabIpu| e
:seale buimol o 3yl ybnouyy papinoad si 1 YS siyl 3oddns 03 asi349dxa 310D
9dUPI|dUWIOD 9AI1D3449-150D 404 JusWdoRASp |eDIBOjOUYIR) —
S150D 9dNpal 01 sa1bojouyda} Jesn) —
101295 Buissedo.d a1 ul sn Jslem ysalf budnpay —
sa1b0jouyde} JUBINO-NUY —
ubisep |INH —
fouaniye |pnq —
[IVID¥3ININOD ‘JYNLINDOVNOV] SDDUBPILS [euonelado buipioddns e
[3¥N1INDVNOVY] S9INQLILIE 13Iew pue abueyd a1ew]d ‘Yimolb pue aduelsisal
wl. 95e3sIp Joj Son2uab Hbuipaaiq Ajejnonued ‘sapads ainyndenbe Joj s3160j0UYDS) UOIEDIISBWO(Q e
o [TVI2¥3ININOD ‘TNLINDYNOV] S|9NJ-01g PUB SAAIIIB-0Iq| .
<« 2 se yons sponposd poojeas-uou buipnpur ‘spnposd mau pue saiiun}ioddo sssuisng mau buidojeasqg e £8sl
9 [TVID¥3ININOD
® ‘YNLINDVNOVY] SINOABSPUD SSUISNG MBU JOJ SIUSWUOIIAUD/SIIHUNUWWOD dAlJoddns BulAjiauap) e
[IVID¥3INNOD ‘JWNLINDYNOV] S||13s Buljlspow ssauisng buip|ing pue ‘sippow ssauisng parcidwi buidojpasq e
s>1doy yoaeasas Ayuolid
"A19)eS pooyeas Buissad0id pooseas uoneseswWwWo) bulksains
[EIDOS ‘SIUSWISSaSSE (1dedWl) [BID0S (BUlj|SPOW JIWOU0DT [JUSWISSISSe JIWOU0] {BUIASAINS dILOU0DT
‘Burnsauibua dnenby ‘Abojouydayl Jean) ‘ainyndAjod pue swaisAs ainyndenby ‘soiwousb pue
$J119USD) [UOIHINU pue Pas ‘JUsWwsbeueW XD01SPO0Ig UoNINPOd / INOMOID) ‘Aissin 7 AlsydieH e
:seale Buimoj|os 3yl ybnouyy papinoad si 1 YS siy3 34oddns o3 asi349dxa 310D
sieak gL | saeah g (31d)
015 o1l MON (ABa1ens 3%y 24nyndenby pue salaysi4 1jelp syl pue | judjeainbe
MIINIBNQ,, 101035 sidulied abpIy pare|as sy ‘1pne Aujigeded wouy e1ep uo paseq) awn-|ny (LYS) swayy
juswssasse Ayjiqeded s31do) Yoaeasaa Apolid pue syuswiaidinbaa 10139s aininy pue spuail a1 ydieasaa dibanens




@)enbapeu|

[A¥VINOLSND “TYNOILYI¥O3Y
“IVIDYINNOD] S|DAS| [ENPIAIPUI 8Y} 1B PUe Ajilie) ‘ALunuwiwiod sy} Ul (A1BWOISND pue [BUOIe.Id3

‘lenJawwod) Bulysly pue SIdYsl) JO dN[PA PUB SHJBUQ U} 91IUNWILOD PUB PURISISPUN Of e
[AYVINOLSND “TYNOILYIYD3Y] AHUNWWOD 3y} O} Sa|A1Say|

Buiysly A1ewolsnd pue [PUOIIEIDAI JO BN|EA PUB SHJBUSC 8yl bunediunwwod pue buipueisispun e
[S40123s TV]

Sisijeinyndenbe pue SIaysy JO SUOIE}daAXS PUB SUOIPAIIOW ‘SINOIABYS] Sy} BUIpURISISPUN e
[S401235 T1v] AJeSsadau alaym
$1094J9 90y} buibeurw pue SISN JUSWUOIIAUS JIleNnbe 1aylo pue JUSWUOIIAUS 3y} ‘ALINJ3sOIq pue

Buiysly Alewosnd pue [PUOIIEIDI USBMISQ SUOIIDRISIUI 8y} BulledIuNwWod pue bulpuesiapun e
[(VID¥ININOD

‘JNLINDVNOY] POOLEIS LI Palenosse yieay dlignd buipiebal sulsduod Alunwiwod 0} buipuodsay e
[IVID¥3NINOD JYNLINDOVNOVY] 82IN0SU SBLBYSIY

ueljesisny ay} Jo Aljigeureisns ayy buipiebai spa119q SIaWNSsUod 0} buipuodsas pue BulpuelsIspuUN e

[IVIDYIWWOD ‘TINLINDVNOV] POOJLSS JO Sliyauaq yieay bunowold pue buipueisiapun e

s>1doy yoaeasas Ayolud

"A194es pooyeas ABojooS ‘seipnis snousbipu) ‘Abojodoiyiuy e

:seale buimol o 3yl ybnouyy papinoad si 1 YS siyl 3oddns 031 asi349dxa 310D

L'C

@)enbapeu|

[AYYINOLSND “IVIDYININOD ‘FUNLINDVNOVY] S1ONPOId MauU 0} SIWNsSU0d BupNpoau| e

[IVID¥3ININOD ‘JWNLINDYNOV] SaDUSPDILS uleyd Alddns Buinoidw| e

[IVID¥ININOD ‘3¥NLINDVNOV] A19jeSs poo) pue Apoisnd Jo uleyd

‘SaN|eA 9dUPaJd BUIPNDUI JSUWNSUOD 3y} JO SPasu ay} 03 buipuodsal pue buipuelsispun
(IVID¥ININOD ‘F¥NLINOVNOV] S911UN}I0ddo SS920E 1934eW pue aped} BUISIWIXe|A e

[IVI2¥3NINOD TWNLINDOVNOV] SPBaU PUB SPUSI] JaULINSUOD JO abpajmouy buidopaag e

so1doy yoaeasad Ayliolid

‘A1ajes pooseas (buIssad0Id pooseas ‘apel) pue ssadde 13XIe|A (SisAjeue 1a3iew pue ALAIDNPOLd e
:seale Bbuimol|os 3yl ybnouyl papinoad si 1 YS siyl 3oddns 03 asi349dxa 310

5’6

sieal gL
019

sieak g
011

MON

juswsssasse Ayjiqede)

(AB3a1es1s 3)9 @Y dJN3ndenby pue salIdYsl4 14edp ayl pue
«MBINIBAQ,, 101295 SIdulled abpry paie|as ay: ‘Upne Ayljiqeded wouy elep uo paseq)
s31do} yoaeasas Ayuonid pue syuswalinbal 103128s ainyny pue spuaip

(3n)

judjeAinba
swin-|jny (LyS) swayy
AUEYI ) yaJeasal dibarens




n
n
w
O
<
o

‘A9AINS TR Y STY) UT Papn[our Jou a1om s1apraoxd Sururen) pue uonesnpyg Q[

@)enbapeu|

[IVIDYIWNOD ‘FUNLINDVNOVY] PBOUBN|JUI 9C UPD 953U} MOY PUE UOIIBAOUUI
pue sad1oesd mau Jo uondope 10 ssusAIsuodsal SALIP 1ey} SI010e) bulpueisispun pue Bulkpusp| e
[S40123S 11V]
SODN pue sIaysl} ‘siobeuewl ‘siaydleasas buipn|pul ‘sIspjoyaxels ussmiaq buipuelsispun buipiing e
[s¥0123s TIv] uondope gy pue Jajsuel) abpajmouy 1oddns 1eyy syI0MmIau pue s||ixs bulpjing e
[AYYINOLSND
“IVNOILYIYD3Y “IVID¥ININOD] S3LBYSIY JO JusWbeUBW-0D pJemol anow O} Ayoeded Japjoysayels bulpiing e
[IVI2¥3NNOD ‘3¥NLINDVNOV] AYljiqeded Buljlspow ssauisng pue ssauisng buidojpasq e
[S40L23s T1v] sAnoub Ispjoysels ||e ssoude s||iys diysiapes| ayi buidopnag e
[(IVID¥3INNOD ‘JNLINDVNOV] A19)es pue yijesy sdejdyiom buinoidw] e
[IVID¥3INNOD ‘JWNLINDVNOV] AljIgeded D141uaIds pue pa||iys-1was ‘|euoissejoid ‘[eusbeuew ‘|esiuyda)
paJinbai JO UOUSIRJ PUE UOIIDEIIIR BUIPNDUL ‘SPRRU 3DJ0J}I0M |euolbal Builesw pue buipueisiapun e
so1doy yoaeasad Ayiolid
‘ABojopos ‘saipnis snousbipu) ‘Aydeibowsq ‘ydieasas |euoiednp] ‘Abojodoiyiuy e
:seale Buimoj|os 3yl ybnouyl papinoad si 1 YS siyl 3oddns 03 asi349dxa 310D

9¢C

91enbapeu|

[S40L23S T1v] AJUNWWOD pue Aisnpul usamiaq |ended [enos buip|ing e

[s4013s TIv] saydeoudde Juswabeuew 0} sasuodsal [einoineyaq bunoipaid pue bulpuelsiapun e
(IYID¥3NINOD ‘FNLINDVNOV]

(Jeurpninie pue diwouods iydelbowsp ‘|eID0S) AIISNpul JO 8dusljisal pue ainjeu syl buipueisispun e
[s¥o1235 TIv] A1deded bulklied siyi 9sealdul pue ssasse 03 MOy pue ‘AJAide ainyndenbe

pue Bulysiy Jo |9 Ja1ealb aresodiodul pue 1dadde 0} A19100s Jo Adeded sy) buipuelsisapun e
[S¥01235 T1v] SaUSHIBWD

1310 JO SI91SESIp [eanjeu ‘sapuabiawd A111ndasolq wouy Alanodal 104 buiuueld 1ioddns 01 g1y e
[AYVINOLSND “TYNOILYIYDIY “TVID¥INNOD] SSLIISNPUI puUe ss1bojouydal

Buibisws pue sbeluay bulysy punose paseq ssiunlioddo dojeAsp pue 91edIUNUIWIOD ‘BNjeA Of e
[AYVINOLSND “TYNOILLYI¥DIY “TVID¥ININOD] (S103D9S SNOUSbIpUI pue ‘UYd1ed-plim ‘uoiiestdal Jo

|| 0} JuBASa SI SIY3) Juswdorsp Ayunwwod pue juswAoidws [euoibal 0 skemyied buidojprsq e

s31doy ydaeasad Ayiolid

"ABoJo1x0S ‘saipnis snousbipu) ‘Aydelsbowsq ‘Abojodolyiuy e
:seale Buimol|os 3yl ybnouyy papinoad si 1 YS siy3 34oddns o3 asi349dxa a10)

gl

sieal oL
019

sieahk g
01|

MON

juswssasse Ayjiqede)

(ABa1ens 39y 24nyndenby pue salayslq 1elp ay) pue
~MBIAIBNQ,, 103035 SIdulled abpIy pare|al ay3 ‘Apne Ayjigeded woly exep uo paseq)
s31do} yaeasal Ayionid pue sjuswalinbal 10338s a1niny pue spuail

ETE)]
judjeninba

awmn-[|ny
AUEYIT )

(LYS) sway
ydJeasal dibarens




NVIDYIWANOD 3¥NLINDYNOY] dduewiopad
anosdwi Ajjenunnuod 01 weisboid uoisualxa pue uondope ayi Jo anjeA pue syoedwl aY3 S1eN|eAT e
[IVIDYIWNOD ‘3¥NLINDYNOY] UOISUSIXS pue uondope axenspun o} Aydeded Alxsnpul dojpasq e
[SYOLD3S T1v] 10303 ||e oy}
SWIR1SAS Juswiabebua pue uondope pue uonediunwwod sieudoidde ubissp pue pueisiapun e

M [S40103s TIv] AYljiqeureisns pue Ayjigelijold pue @iy Usamiad 3ulj pue anjeA ayl 9)esisuowsq e
e [S40123S 11V] )
<« 2 sisbeuew pue A11snpul 0} $32IN0S [EUOIIBUISIUI PUE DIISSWOP WO 3DPS|MOoUy Jajsuell pue ainide) e veL
Q [S¥01535 17v] ALlunwiwod
® 9y1 0} Anpsnpul ainyndenbe pue buiysly syl INoge sebessaw Asy 9|gIssedde Bunedunwuwod e
[S40LD3S T1v] $10109S Aisnpul 0} ABOjoUYDdS) MU pue yDJeasay Jo anjea paaiediad Ajiusp| e
so1doy yoaeasad Ayliolid
“UOISUS1XT / uonedIUNWWOD ‘ABojoID0S !saipnis snouabipul ‘Aydesbowaq ‘ydJessal [euoneonpy e
:seale buimoj|os 3yl ybnouyl papinoad si 1 YS siyl 3oddns 03 asi349dxa a10)
sieak g, | siesh g ETE)}
016 o1l MON (Aba1ens 3%y 24nyndenby pue salaysi4 1jelp syl pue | jusjeainbe
MIINIBNQ,, 101035 Sidulied abpIy paire|as sy ‘upne Aujigeded wouy e1ep uo paseq) awn-|ny
juswsssasse Ayjiqede) s31doy yoaeasas Ayuonid pue syuswsadinbal 10329s 8uniny pue spuail LN

(LYS) swayy
ydieasal dibarens




APPENDIX 2

‘A11Snpul pooeas sy JO UsWdo[eASP 3|qeUIRISNS By} J0f SSWODINO SISAIRJ

"A11snpul poojeas ay) yum sdiysiauried aairesoqe||od spjing

Aundasolq e

S9DINIS SWBISASOID e

UoIeAOUUI dJN}NdENbe e

Buippe anjea pue Aijenb 1onpoud e

:JO SeaJe 3y} Ul J0129S 79y dlienbe s eles1sny Yinos o saiijigeded ayi sadueyus pue Iay1aboy sbulg
's19(oid 0g< ‘}4e1s 0E< ‘spuny 1oafoud uolw £7$

"S91IB|ES PUB DINIDNJISEIHUI O} UOK|IW 2§ N4 ‘UoIjiW /' E1$ PRINQLIIUOD JUSWUISAOD) Ueljelisny Yinos
'S00Z Ul paruswa|du|

“JUSWUOJIAUD SULIBW pue AIISNPUl POO4ESS S eI[RJ1SNY YINOS JOJ SWOINO 158q 8yl apinoid o]

S91IIUNWWOD |euoibay

AJ1snpuj poojess ueljesisny yinos
WIN3SNAl UBIBASNY Yinos
dplejopy 4O ANSIaAuN

(N4) Ausdaniun sispuild

(IQYwvs) sy

JUSWAO[RPAS(Q PUR UDJB3SY UBIBASNY 3
:usamiaq diysisuypied e

Bunuasaidal JUBWUISAOD) UeleJISNY YINOoS
9U1 JO SAREIIUI Ue SISIIN

(VSIN) elesny
UINOS UoleAOuUU| SULIBIA]

“J9}JO DDIAISS PIIRUIPIO0I PUE PAIEPIOSUOD B AQ UOIDRIIIR JUSWISIAUL padueyud Buipinoid e

pue ‘S3IHIAIDE JO UOIeuIpJood ayi ybnoiyl
PLIOIDIA [dd PUE [QYVS 4O SUONdUN} SSBUISNG-UOU 92UIdS dienbe ayl Jo axuewopad syl bupueyus e

‘Y2Jeasal di41IuaIdS dienbe ul sanjigeded mau JO JuswdoRASp JUSDIHR By} bunel|de} e

"JI9Y10 Uded 0} SIDINISS QY BullLAIlPp o

‘saipuabe ay1 Usamiag uoieloge||od bulisiso) e

Jauypied sduel|je auo Ag 9duads dienbe Jo sease pa1dslRs Ul Aljigeded pasiienads buipjing pue buiepijosuod e
:ybBnouy} s9dUBIDS dl1enbe o AISAIIBP 1USIDILS PUB SAI1DS4S 210w e aplroid o)

(S2duaDS dnenby) ainisul wuswdoprsg
pue ydieasay Ueljesisny Yyinos

BLIOIDIA ‘saLisnpu| Alewlld Jo 1uswipieds

800¢ J19qWISAON £
SIISIUIN 231e3S Ag paubis
1UaWaalbe |enioesuod)

SJUBI||Y |[ddVS/BHOIA Idd

saJn3es) ‘uoindiidsap ‘Jusu|

siaurJed [edpulg

Juswaaibe anleloge||0d

S1uswLbuelle sAieIoge||0d bulblsws pue 1uain)) iz Xipuaddy




PAGE 58

UJSISSN o
[eaidol] e

1583 YInos e

‘PaYsI|geIS 39 ||IM swesboid paseq Ajjeuoibal 99uyL

‘A1salo4

pue ssLaYsl{ ‘inynduby o Juswiiedaq sy pue Aduspiyyg Abisug pue abueyd srewi|d o Juswilledsq
3yl Yum sainaioe pue poddns a1euipiood 0} Auunpioddo ue spiroid osje [jim welboud sy JuswisaAUl
91euIpio0d djay 01 pue !si9pJoq ueds 1eyl suoissnb uowwod Yum |esp o1 st welbold sy 1oy |eob Jesp v
“BI|RJISNY S0 W) SI9QUIBU SOPNPUI YDIYM 9911IWLIOD) UOIeUIpI00)) B Ag paultanob st welbold ay|
"Sa1lIsNpU| Alewlld pue ‘sa2inosay pue ANSISAIPOIg uLe|A 10} SUeld UDIeasay uolieidepy [puOlleN au}
pue ‘ain}nd>enby pue saudyslq 10} ueld uondy sbueyd srewl|d [euoneN syl buipnpul ssibaless pue sueid
[PUOIIEU OAAY JO UOITRIUSWS|dWI Y} 91BUIPIO0D 0} 3YJoMaulely [euoiieu e Jo Led s weiboid owsN 3 8yl

BleE!
sy
Saliaysi{ pue E:::um:qq uelueuwse]

91n3sul uswdolprsg
pue Ydoieasay eljelisny yinos
OMISD

Auoyiny
JuswabeuUB\ SBYSHH UelRSNY

SjuUsWUIBA0D UelURWISE| pUB UBIRsISNY
YInos ‘S3|eAA YINOS MBN ‘UBLIOIDIA
:sJouied weiboud 1se3 yinos
siauyied owsN |3

welbold
abueyd a1ew|D owsN |3

WS 3Y1 Ul 9DUBIDS dULIe|A JO 91N1IASU| BIUIBIIA Y} pue adueld ul YIAFH4] Yyum sdiysiauiied
[BUOIIRUIRIUI SBY OS|e 3 |AYVS PUB JIAYI SB YdaNns saiduabe saliaysly 91e1s JO JIaquinu e pue ydieasay
J1RYdsowly pue auLeiN OYISD dy3 se yons sisulied [euoieu yum sdiysiaulied sAne1oge||od buois sey 4L

sndwied 1eqoH s,ANSIaAIUN Y} UO ABOJ00Z JO [00YDS e
U01SadUNET 'S3li01RIOgRT [PWIUY 1UBSe3|d JUNON JMJIdd Yt 18 HUN YiesaH ysi{ e
BUOOJE] 1P S3II0JRIOCET UYDIrasay aULBA JANdIA] e

:91e 959y "eluewWSE] JO AUSISAIUN 9Y} pue (IMJIdQ) JUSWUOIIAUT PUB JS1BAN ‘SYIEd
‘sallisnpu| Alewlld JO Juawiiedaq ay) woly Ydieasal auliew pue dienbe Jo seale buiuiquiod Abojouyda
pue Bunsauibul ‘9usIdS JO A}Nde4 S,eIUBWSE] JO ANSIDAIUN Y} UIYIM S3N1ISUl SUOJE-PUBIS B SI VL

“JusWdO[2ASP PUB UDIB3S3U JOJ SPUN Y}[EBMUOWIWOYD) O} SS8DD€ PIseadul e

puUe ‘$32IN0SaJ YdIeasal Bunwiwod pue bundalip ul A1isnpul Jof 9|01 padueyus Ue e

sa1yAROe uswdoleAsp pue ydieasas Ul Ayjenb pue sndoy panoidw e

sanLoud pue sjeob paleys Yim 104D Yd1easal JO UOIIeUIpJooD e

:910woud 03 A1ua 3|buls

e OJUl SUOIINHISUI Y10q JO S3IH|IDE} pUB S22In0sal Alpjuswa|dwod syl pauiquiod 1 ‘866 Ul paysljgelss
‘Alunwwod uerensny

Japeouq pue uejuewse] ay1 Jo Aladsoid wud) buo| ay) IO SI01DPS [ELUSIUOIIAUD PUE [IDOS “DILUIOU0DD 3y}
2duejeq 01 3qo|b sy} punode sauabe Jejiwis yum sdiysisuried pue ssbexul| sAIeIoge||0d buolls 19150} 0)

1USWUISA0D) 31R1S UPIURWISE]
eluewWSe| JO AlsIaniun

1USWIDIDY 24NJUSA
1UIOf (]4VL) 9¥n1su| saLaysly
pue ainyndenby ueluewse|

saJn3es) ‘uoindidsap ‘Ausu|

siaurJed [edpulg

Juswaalbe anleIoqe|[0d




"9UeDIJIUBIS |eUOIRUISIUI/[eUOIIRU JO S19[0id UO UOIIRIOge||0D pUR YJeasal Aleuljdidsipinu oddns [jim
Juswaalbe siyL DYIg 1 A0 YDJeasas UuoiuiNu uoljiw ¢ e Buidnisuod OYISD Yum ‘110z Aejn woly
(DY19) 2:3UdD Y2ueasay puels| aiqug 1a33A dY3 1e 44eis Yyd1easal ainyndenbe OY|SD GL~ JO UONEed0|-0)

(1a33Q)
Uol1eAOUU| 1§ JUSWAOoPAS(Q DIWOU0D]

uswhojdw3 jo Juswiiedsq ‘OYISD

Abarens
yoJeasay ainyndenby

"BleJISNY UIBISIAA JO AlISIaniun ay3 1e aue sidlienbpeay sy| siaulled Jaquiaul AgQ JUSWISIAUI-0D
UoI||iw 09$ & YUM 1USWISIAUI IBSA-SAI} UOI[|IWI | 7§ B PapIACId 1USWIUISAOD 31815 Uel|elisny 1S9AA

"SqM-PO0} PUB SWISASODD puUB SWS1SASODR auLiew pue abueyd ‘luswabeuew paseq-waisAsods
JuswsbeuUBW 92IN0S3J SULEW 0O} S9BUBYD JO S129443 DIWIOUOIS PUe [e1D0s ssaippe s3oafoid d16a1el1s S, ISINVAA

"SUPSDO JO 3SN A4NINJ BY} UO SUOISPIp Juswabeuew
pue Ad1jod 0} 91NQLIUOD O} PUB ‘S92IN0S3J PUB JUSWUOIIAUD aullew 3y} Buipuelsiapun 0} paiedipad

‘sJauled
91eAld pue djwapede ‘JusWulan0b
Y}ESMUOWWOD) pue 91B1S USaLil4

(ISIN/AW) UonNIsu| 8dUaIdS
QULIB|A Ueljelisny UJo1SopN

BICE]

ACTVSTREN

[PUNOD Allsnpuj Bulyslq e1jessny UISISIAN
OMISD

9DUBIDS BULIBIA JO SINMISU| Ueljeisny
UoRN}ISU

UG UL UBI[RISNY UISISIAN
1USWUISA0D) UBI[RIISNY 1SIAA

:slaulied welboid UId1Sapn

BICE]

gavyd puejsusand

OMISD

9DUIDS DULIBIA JO 3INMISU| UBleliSNY
A1IOYINY Sied SULIB|A Jo9Y Jallieg 18aiD)
uonelsapa

Asnpuj ainynaenby puejsusand

A1011419] UIBYIION
3y} JO UONBDOSSY S,UBWLIBYS INajewy

puBIsuUsaNY Ysiyuns
[IPUNOD) PO04eas A10}1IIa] UIaYLION
UOIBOSSY AIISNPU| PO0JeaS pue|suaaNd

SUENIIEINe]S
AJO}IB] UIBYLION pue pue|susnd

:slaulied weiboud [edidol] ulsyrion

(panuniuod) weiboid
abueyD a1ewi|D owsN |3

saJnjeay ‘uoldidsap ‘puaiu|

siaurJed [edpulg

Juswaaibe aA;eloge||0d




Working Together:
the National Fishing and Aquaculture RD&E Strategy 2010

A COMPONENT OF THE NATIONAL PRIMARY INDUSTRIES RESEARCH, DEVELOPMENT AND EXTENSION FRAMEWORK
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