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Building a World Class Redclaw Industry:

the 2003-2012 Strategic Development Plan
 for the Australian Redclaw Industry

This plan describes the strategic development issues for the Australian Redclaw industry for the next 10 years and includes the research and development issues.  It has been prepared to provide direction on investing in industry development and in research and development for the Australian Redclaw Industry, the Queensland Minister for Primary Industries, the Queensland Minister for State Development, the research and development community and other people who are interested in the Australian Redclaw Industry and the environment on which it depends.

Vision

A united, sustainable and profitable Redclaw industry.

Mission

To produce safe, premium quality freshwater crayfish for domestic and overseas consumers in an ecologically sustainable and profitable manner.
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Foreword

{Foreword by Ministers for Primary Industries and State Development}

About this plan

This plan provides a 10-year development strategy for guiding investment in the Australian Redclaw industry, and direction on its implementation.  It was approved by the Australian Redclaw industry through the various regional Redclaw farmer associations.

The plan also provides a description of the operating environment in which the industry works and describes where the industry wants to be in the next 10 years.

The industry development strategy has benefited greatly from consultations with interested parties, culminating in workshops held in July 2000.  The plan was then prepared collaboratively by members of the Queensland Crayfish Farmers Association Inc. and staff from the Queensland Department of Primary Industries, with valuable advice from the Fisheries Research and Development Corporation.  It has been prepared with appropriate regard for Government policy.

The Queensland Crayfish Farmers Association Inc. will manage the strategic plan and will formally review it every three years.  The implementation of the plan is described in page 14.

Introduction to the Australian Redclaw Industry.

Business Environment

Over one hundred species of freshwater crayfish live in Australian rivers, lakes and swamps.  But of all these endemic crays, intensive culture has only been attempted with three Cherax species.  Prior to the development of intensive pond culture facilities, Marron (Cherax tenuimanus), Redclaw (Cherax quadricarinatus) and yabby (Cherax destructor) had been harvested from the wild for many years as part of recreational fisheries.

Redclaw is an endemic, tropical freshwater crayfish, which first gained prominence as a substitute for West Australian marron which had been trailed unsuccessfully as an aquaculture species in south-east Queensland.  Commercial cultivation of Redclaw first began in the mid 1980's (Hutchings, 1987, Jones, 1988), and although limited production was achieved at that time, it was clear that the species displayed many advantageous aquaculture attributes.

In 1988, the Queensland Department of Primary Industries received Commonwealth Reserve Bank funding to conduct a two-year assessment study of Redclaw.  This work, completed in 1989 (Jones, 1990) confirmed and evaluated the significant potential of Redclaw.  Subsequent evaluations have supported, and indeed highlighted this potential (Gillespie, 1990; Rouse, et al., 1991; Treadwell, et al., 1991; 1992, Jones and Barlow, 1992).

The Australian Bureau of Agricultural and Resource Economics identified Redclaw as one of three key species, out of 43 evaluated, with the most significant aquaculture potential in Australia (Treadwell, et al., 1992, Treadwell, et al., 1992).  A more recent and comprehensive economic assessment (Hinton, 1994) has supported the commercial viability of Redclaw aquaculture.

Treadwell et al (1991) established that from an economic perspective, Redclaw farming is less risk affected and more likely to produce a profitable return than most of the other aquaculture species in production or being developed in Australia.  An average internal rate of return (IRR) of 12% and a 90% probability of achieving in excess of 5% IRR provided and excellent basis for investment.  A more comprehensive economic assessment conducted by Hinton (1994) supported the earlier results.  These statistics are far more favourable than those of Salmon farming for example, which is a well established industry.  With appropriate investment and technological support, Redclaw aquaculture has the potential to be a more profitable and successful industry than many existing Australian aquaculture industries.

Previous research (Jones, 1990) indicated the broad geographic potential of Redclaw.  Its cultivation is well suited to the northern half of Australia and has real potential throughout tropical regions of the world. Furthermore, unlike Mariculture which is restricted to the coast and constrained by competing demand for coastal resources, Redclaw can be farmed over broad regions where freshwater is available.

Established and substantial demand for freshwater crayfish exists in both Europe and the USA where native species have been consumed for many centuries.  Two factors have increased the potential for Redclaw to realise some and possibly a great proportion of this demand.  Firstly, disease (crayfish plague) introduced from America to Europe last century has effectively wiped out all European production of native species and thus increased the demand for imports.  Secondly, the aquacultured American species that are the most widely available are small in size and less preferred than the large Australian species.

European demand is mostly centred in Italy, Spain, Sweden and France and totals some 10,000 tonnes per annum (Huner, 1989).  Production of crayfish in the USA is over 50,000 tonnes per annum, the bulk of which is grown and consumed in Louisiana and neighbouring states.  Increasing demand in the big cities on both east and west coasts is likely to be more successfully satisfied with the larger and sweeter Australian crayfish according to marketing experts (Rogers, 1991).

The seafood markets of southeast Asia and Japan are also well suited to Redclaw.  Of particular significance to Redclaw is the demand these markets express for live product.  Redclaw is extremely tolerant to air-exposure and can be successfully transported live with minimal expense and high survival over long distances.

The established demand for freshwater crayfish worldwide and the wide acceptance and reputation of Redclaw in the established markets supports the likelihood of a large scale, export-oriented production industry in Australia.

In many ways, the promotion of Redclaw has overtaken production development.  Through public and media interest, the image of Redclaw has risen to one of wide familiarity and acceptance on both a national and international scale.  While this image is constructive and deserved, it has obscured the immediate need for further development of production techniques and investment.  The industry's main objective is to achieve consistent, predictable and profitable production.  This will depend to a large extent on appropriate production-oriented research.

Of particular importance is the history of the development of the industry through the 1990’s.  Many small operations of less than one hectare of pond area were encouraged with the promise of a modest return from a low cost farm diversification.  Many of these operations had significant shortcomings in their infrastructure, and as the operators had other occupations, typically little time was invested in either learning the nuances of managing the livestock well or operating the venture.  These factors, combined with the inevitable mistakes, learning experiences and marketing issues associated with an emerging industry, resulted in few of the farms being profitable, or indeed producing much saleable product at all.  As a result the industry has been regarded as a cottage industry of little economic significance and low profitability.  Even today there are over two hundred existing licences for Redclaw in Queensland, of which only fourteen sold more than one tonne of product in the 2001-2002 financial year (Lobegeiger, 2002).

This history and diversity of operations presents particular challenges to the industry.  A major challenge is with government agencies and other industry support bodies, such as the Fisheries Research and Development Corporation, who have only seen the cottage industry side of Redclaw and which numerically represents the vast majority of the industry.  Another challenge to the industry organisation is to adequately provide service to both the small and large operations.  In the industry survey conducted in 2001, the results were analysed for both sections of the industry and quite different priorities were seen in a large number of areas (Appendix 1).

Of greatest importance is the difference in production efficiency between the small operations and the larger enterprises (Lobegeiger, 2002).  The number of commercially sized farms has grown slowly over the last ten years and total production levels have followed this trend (Figure 1).  
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Figure 1
Queensland Redclaw Production
Past & Current Research.

A comprehensive bibliography of Redclaw information and research papers can be found in Medley, 1995.

The major relevant research projects are reported in Jones, 1990, and Jones, 1996.  The bibliography of these publications provides a comprehensive summary of past research.

The Redclaw industry has categorised research and development into four major areas: nutrition, genetics, animal health and animal husbandry.  A brief review of current activity is listed below.

Nutrition

The Queensland University of Technology has had a long running program researching the fundamental nutritional processes in Redclaw.  This work has progressed sufficiently that field trials are planned with the current PhD project.  These field trials are most likely to be done in collaboration with the University of Queensland that has a small pond based aquaculture facility in Brisbane.

The Queensland Crayfish Farmers Association (Northern Branch) has funded a nutritionist to formulate a “best practice” feed based on existing knowledge.  It is envisaged that this formulation will be licensed to various feed mills as a means of providing on-going funds for the Queensland Crayfish Farmers Association for activities such as R&D.

Genetics

The major genetics based work has been the selective breeding program carried out at the Queensland Department of Primary Industry’s Walkamin research centre.  This work has produced stock of dramatically increased growth rate.  A large number of juveniles from this program have been distributed to industry.  A major trial is about to be started comparing the performance of the improved stock with existing farm stock on at least six different farms across the geographical spread of Queensland.  Funding for this genetic program is due to end on June 30, 2004 and presents somewhat of a crisis for the industry.  A very substantial investment has been made in this program which cannot be suspended and then re-started when more funds become available.

The Queensland University of Technology has had a long running program researching the different genetic strains of Redclaw in the northern rivers of Queensland and the Northern Territory.  This may lead in the medium term to the use of hybrids, such as the all-male hybrids discovered in the Western Australian yabby.  Expertise in genetic markers has been developed.  There is currently one PhD project devoted to this area.

Animal Health

The comprehensive grower survey conducted in 2001 (Appendix 1) indicated that pests and diseases were of very high priority with farmers.  The industry has invested much of its time in raising its profile with the government agencies dealing with animal health.  Evidence of the effectiveness of this work was that Redclaw was chosen to be the industry involved in the Queensland emergency disease simulation exercise in 2001.  One outcome from this exercise was the generation of a model Redclaw Farm Health Plan.

Other current projects are focussing on raising the awareness of crayfish diseases and increasing the availability of information to farmers.

The Redclaw industry is one of the main drivers within the Queensland Aquaculture Industries Federation for the state government to increase its commitment to aquatic animal health issues.

Animal Husbandry

As with any emerging industry, a huge effort is being expended by growers in developing improved and more efficient animal husbandry techniques.  Much of this work is not documented, conducted with sufficient scientific rigour and the information is not shared throughout the industry.  The Crayfish Farmers Association is addressing this in many ways, for example the annual conference and associated farm tours is now in its fifth year.

A major initiative of the Crayfish Farmers Association was the conceiving of the industry benchmarking project.  This was developed and conducted by Queensland Department of Primary Industry extension officers.  A number of beneficial outcomes flowed from this work with several ongoing projects arising from the knowledge gained.

A regional focus group of Redclaw farmers has recently been formed with the aim of sharing ideas and information.  The group intends to pool resources to further the technical and business skills of members of the group.  The Queensland Department of Primary Industries and the Department of State Development is supporting this exercise.  It is seen as a pilot for possible extension of the concept to other regions.

Industry stakeholders recognise that the development of improved animal husbandry practises is the key to accelerating the development of the Redclaw industry.  The recently formed Redclaw Industry R&D Steering Committee has committed to developing a program of smaller R&D projects suitable for students.  The projects are being formulated as stand-alone but interrelated parcels of work covering a range of interests and suitable for both undergraduate and postgraduate students.  Projects are designed to incrementally advance the state of knowledge of a wide variety of animal husbandry issues.

Vision for the Australian Redclaw industry

The primary vision for the Australian Redclaw industry is to have a united, ecologically sustainable and profitable industry producing safe premium quality freshwater crayfish for domestic and overseas consumers.

In 2012 the Redclaw industry will be described as:

Economic

The current production of Redclaw is 5000 tonnes per year giving a farm gate price of $100 million (year 2002 prices) with the average annual yield of over 4 tonne per hectare.  Queensland Redclaw is recognised both domestically and internationally as a safe and healthy product with producers receiving premium prices.

The Redclaw Industry is a significant contributor to export earnings with much of this premium product being sold overseas.  The creation of value chains and networks has ensured that the product continues to be delivered on-time, every-time and of a consistently high quality.  E-commerce has ensured that marketing efficiency is world’s best.  Targeted Redclaw marketing has resulted in the tags “Give them more Redclaw” and “You Can’t Ignore Redclaw” being well recognised.

The industry has diversified from mostly live product to processed product ensuring increased returns to farmers due to value adding. Some industry members have organised their own processing sector while others have created new partnerships and alliances with the seafood-processing sector. 

Some farmers in the Redclaw industry are producing organically certified product.  This has ensured these industry members obtain better returns on their product and has ensured continued investment in the industry.

Efficient use of land and water, and low energy input has made this venture more attractive against other marine type aquaculture investments. The industry has also successfully targeted the increasing ethical investment market.

The industry has a Quality Assurance scheme in place that is independently audited.  This achievement is being examined by other aquaculture industries keen to obtain a similar competitive edge.  The industry has committed itself to world’s best practice and has implemented a continuous improvement program.

Environment

The Queensland Redclaw Industry is proud to display the eco-label tick of ‘Environmental Sustainability’ being external certification of its product and processes.  This has assured the community of the commitment by the industry to protecting the environment and utilising practises and processes that are recognised as world’s best.  The industry received the top certification due to the efficiency of land and water use, nil discharge of waste, no requirements for fishmeal or recycled meat-meal in its feed and through minimising the creation of green house gases.

The industry is recognised by the community as a nil discharge industry and one of the most efficient users of freshwater in Queensland. Some farms utilise sophisticated multiple use of water and beneficial use of nutrient and this has led to robust farm diversification.

Knowledge

The industry enjoys the benefits of industry driven, well-directed research and development. The industry also contributes to R&D projects and leads the approval process of applications.  Industry has been creative in obtaining funding from various sources, which has ensured the growth and prosperity of the industry.

Substantial gains have been made in pond productivity with most aquaculturalists obtaining over 4 tonnes per hectare.  The industry has been pro-active in its uptake of ‘green technology’ and various pilot programs have obtained great results.  Various working farms have been nominated as industry best practise demonstration farms to ensure there is an efficient and rapid transfer of acquired knowledge to everyday use.

With the widespread adherence to Codes of Best Practice the industry has been able to achieve production rates and quality that were considered unachievable in the year 2002. The industry has focussed on selective breeding of stock and this has substantially increased growth rates and farm productivity.

The industry has also established a food safety plan and a crisis management plan.  These plans are continually reviewed in the light of new technological advances and changes in society’s expectations.

With new and improved feed and feeding regimes the industry has increased the food conversion rates and reduced food costs for Redclaw and increased profits to farmers.  R&D has focussed on animal health issues and the industry has successfully lobbied at State and Federal levels to ensure that import controls are in place to protect the industry from imported diseases.

Continuous market research has placed the industry in a position to be responsive to consumer preference shifts and ensured the industry is aware of other products that may be considered substitutes for Redclaw.

Society

The industry has kept abreast of significant social trends over the years and has been pro-active in addressing issues that impact on their industry.  The tick of “Environmental Sustainability” for Redclaw was a response to the increasing environmental consciousness of society.

Animal rights movements have targeted aquaculture and wildcatch fishing to ensure that humane practises are utilised.  The industry responded to this concern and ensured its practises are within the guidelines set by the body overseeing animal rights. 

With an ageing population there has been an increase in tourism especially tourism for education and knowledge.  Many farmers in the industry have tapped into this market and have opened their farms for tourism.  The benefits in promoting both the product and the industry are well recognised.  The messages delivered are clear, consistent and enhance the community perception of not only Redclaw farming, but also aquaculture in general.

With the trend towards “wellness” products there has been even a greater demand for seafood products.  The consumer understands the health benefits of consuming seafood and the industry has taken advantage of this to ensure the increased consumption of Redclaw.

With the increasing trend by society towards ethical investments the industry has been well placed.  The industry has received prestigious ethical investment certification.  This assures investors that this industry adheres to various polices and procedures that cover a range of ethical issues including social and environmental issues. 

Industry has ensured that through R&D it now has appropriately modified animals that are disease resistant, grow faster and do not require as much feed.  Society acceptance of some genetically modified organisms (GMO’s) has only been achieved recently and there is still debate on this subject.

Political and Legal

The industry has a professional, cohesive and pro-active Industry Association.  This has ensured a strong network and representation at both state and national levels.  This has assisted with funding from Governments for activities such as research and development, extension and marketing.  The Governments continued commitment to the industry has been crucial to the growth of the industry.

The industry continues to generate substantial employment and economic activity in regional Queensland.  The profile of the industry organisation is such that government has recognised this and has ensured appropriate incentives to further encourage the growth and profitability of the industry.

The Federal Government has signed various international treaties that now impact on the way business is conducted in Australia.  International law, powerful lobby groups, free market forces, and the Internet have also diminished the power of governments at all levels.  The industry has reacted by forming strong links both within Queensland, nationally and globally which has ensured it has an effective voice in all levels of Government and other controlling bodies.

There has been a collaboration and cooperation by all levels of government to ensure authorities, industry standards and processes are effectively administered under an “all of governments” approach.  This has effectively reduced duplication and significantly reduced conflict by ensuring a more coordinated approach.

Potential Sources of Industry Development Resources

The industry development activities envisaged in this plan cover a very wide range of issues.  Redclaw farming can be undertaken in almost all rural areas and so the potential sources of industry development resources are very wide, ranging from traditional fishing industry sources such as FRDC to local government programs and beyond.

The industry recognises that contributions from the industry itself are required.  This can take the form of cash contributions.  However, in the short term the priority is on production-oriented research and so the emphasis will be in the form of in-kind contribution of facilities and human resources.

Strong links are being forged with research providers to enable profitable partnerships to be formed between student projects and industry needs (see Animal Husbandry, page 5).

Of particular note are the numerous forms of industry development assistance provided by the Queensland Department of Primary Industry, Department of State Development, the Environmental Protection Agency, the Department of Local Government and the Department of Natural Resources.

Selection of Research and Research Providers

An interim steering group for Redclaw research and development has recently been formed.  Membership has been drawn from industry, universities currently conducting research associated with Redclaw and the Department of Primary Industry’s research and industry extension sections.  This group will draft a remit for its operation that will include guidelines for the evaluation of research projects.

The industry is represented on the consultation committee for the aquaculture research conducted by the DPI.

The industry has conducted an extensive survey and analysis of all licensed Redclaw farmers in Queensland (Appendix 1).  This provides a solid basis for allocating priorities for industry development activities and research projects.

Context for the Industry’s Outcomes

The Australian Redclaw Industry has adopted an outcome, output and input model in developing this plan.  This model requires stakeholders to identify outcomes as the first step in the planning process.  By identifying where the industry wants to be in the future, the plan has identified the key programs that will deliver the outputs that will realise these outcomes.

· Outcomes are the specific directions that industry has identified which need to be achieved to secure its future.

· Outputs are the consequences, results and products of the research undertaken.

· Inputs are resources – in the form of people, expertise, materials, energy, facilities and funds.

· Strategies are groupings of activities that produce the outputs required to achieve planned outcomes.

The Plan’s Strategic Elements

Mission

To produce safe premium quality freshwater crayfish for domestic and overseas consumers in an ecologically sustainable and profitable manner.

Industry Development Pathway

The industry has recognised that the outcomes required in the development program will be different over the period of industry development that this plan covers.  These different outcomes have been expressed in the form of an industry development pathway.  The industry development pathway has been constructed by analysing what outputs are required to achieve the industry vision as expressed on page 6.  This pathway has been broken into three separate sections to correspond with the time periods nominated for the formal review of this industry strategic development plan.

Figure 2 - Period 1
(* Critical path)
Figure 3 – Period 2
(*Critical Path)
Figure 4 – Period 3
(*Critical path)
This strategic development plan looks in detail only at period 1 (2003 to 2006).  Detailed examination of period 2  (2007 to 2009) will be conducted during the review of this plan scheduled for 2005.  Similarly the details of a strategic plan for period 3  (2010 to 2012) will be conducted during the review of this plan scheduled for 2008.  During each review the development pathway will also be rewritten and extended another three years so that the pathway is always looking 10 years into the future.

Industry Development Strategies – 2003 to 2006

Issue 1 – Establish R&D program

Outcomes:
All aspects of the production of Redclaw are constantly being challenged and improved.

Farmers constantly improve the performance of their enterprise by applying the results of investigations.

Outputs:
A clear direction for future research is established through dialogue with all industry stakeholders.

A methodology for maintaining an R&D program is formulated.

Best practice procedures for various operations in Redclaw farming.

Inputs:
All industry stakeholders to provide contributions to an industry wide survey.

Leadership provided by the Queensland Crayfish Farmers Association Inc.

Department of Primary Industry staff to assist in collation of data.

Strategies:
Conduct industry surveys for R&D priorities.

Establish an interim R&D steering committee with appropriate terms of reference.

Generate an R&D strategic plan and communicate with industry stakeholders.

Issue 2 – Establish Quality Assurance and Food Safety plans
Outcome:
The supply of a safe and reliable product that meets all customer requirements.

Outputs:
The establishment of an industry acceptable and legislatively approved compulsory Food Safety Plan.

The establishment of an industry approved Quality Assurance Plan that is recognised by customers.

Inputs:
Dialogue with Food Safe Queensland with:
- the Queensland Crayfish Farmers Association Inc.
– individuals and companies interested in providing Food Safety Schemes under Food Safe Queensland legislation.

Leadership by the Queensland Crayfish Farmers Association Inc.

Strategies:
Arrange for representatives from Food Safe Queensland to maintain contact with regional associations and individuals interested in generating Food Safety Schemes.

Provide input into the legislation and regulations.

Facilitate communication between individuals and companies providing Quality Assurance Schemes and industry stakeholders.

Issue 3 – Establish animal health plan
Outcomes:
The risks associated with diseases and pests are managed to ensure the operation and profitability of farms is not adversely affected.

The perception of pests and diseases in the Redclaw industry with the general public and with customers provides a favourable business environment for farmers.

Outputs:
An industry animal health management plan is established and maintained.

Knowledge of pests and diseases is kept up to date by all appropriate industry stakeholders.

Inputs:
Maintenance of fish health expertise from government agencies.

Leadership by the Queensland Crayfish Farmers Association Inc.

Strategies:
Maintain close links with appropriate government agencies.

Work with federal agencies on national disease control strategies.

Provide industry stakeholders information on diseases and pests and keep up to date.

Issue 4 – Establish benchmark farms
Outcome:
The technology adopted by the industry will rapidly and closely follow best practice principles established by both research and development projects.

Outputs:
A number of farms within the various geographical regions of Queensland that are committed to applying and showcasing best practices.

Best practice updates and other material, field days, workshops and presentations to provide interaction with farmers and R&D resources.

Inputs:
Farmers committed to constant improvement.

R&D and extension providers supplying resources for communication activities.

Leadership by the Queensland Crayfish Farmers Association Inc.

Strategies:
Include industry and extension dialogue in the formulation of R&D projects.

Initiate farmer self-help clusters in all regions.

Issue 5 – Create a strategic development plan
Outcome:
The resources invested in the development of the Redclaw industry are expended in an efficient and focussed way.

Outputs:
This document.

A commitment to critically review progress against the plan, and to update the plan at 3 yearly intervals.

Inputs:
Input and feedback from all industry stakeholders.

Strategies:
Conduct industry wide surveys and discussions.

Draft a plan, circulate widely and incorporate feedback.

Circulate final draft for approval by regional associations.

Create a mechanism for review and updating.

Issue 6 – Establish a strong industry organisation
Outcomes:
The industry representative body provides and is acknowledged by all industry stakeholders to provide substantial benefit to all stakeholders.

Outputs:
Vision and direction for activities of the various stakeholder groups.

Provision of services to members to enhance their operations.

A means of efficient and effective communication between the various stakeholder groups.

Inputs:
Leadership by the executive Queensland Crayfish Farmers Association Inc.

Support from regional branches in time to contribute and annual subscriptions.

Strategies:
Continuously improve two-way communication both within and outside the organisation.

Maximise the efficiency of using the limited resources available.

Provide benefits of membership to farmers and publicise these benefits.

Have a clear vision for the industry and for the industry association, and a clearly defined path to achieve this vision.

Issue 7 – Establish close links to government
Outcome:
The industry representative body provides and is acknowledged by all government agencies to provide an efficient means of communication with the industry.

Outputs:
The Redclaw industry is consulted closely by all government agencies on any matter affecting the industry.

The industry has substantial input into the activities and direction of government agencies.

Inputs:
Resources from the Queensland Crayfish Farmers Association Inc. devoted to maintaining dialogue with government agencies.

A clear vision for the industry and leadership by the Queensland Crayfish Farmers Association Inc.
Strategies:
Act in a reasonable manner in dealing with the government and in empathy with the environment in which public servants operate.

Be pro-active in seeking opportunities to have dialogue with the various agencies.

Performance Indicators

The following performance indicators will be used to assess the success of the industry development plan:

· Total tonnes of Redclaw produced per year.

· Average selling price.

· Number of farms producing more than one tonne per year.

· Number of farms producing more than 10 tonnes per year.

· Food conversion ratio for farms producing more than one tonne per year.

· Tonnes of product per full time equivalent labour units for farms producing more than one tonne per year.

· Number of negative press articles per year.

· Number of environmental incidents per year.

· Number of pest or disease outbreaks per year.

· Number of food safety incidents per year.

Implementation of the Plan

It is important to ensure that plans and management processes are adaptable and kept “fine tuned” to maximise effectiveness and efficiency by adjusting them to changes in operating environments.  By this means, activities can be focussed continually on objectives to ensure resources, including the allocation and re-allocation of funding, are used effectively.

The Australian Redclaw industry recognises that the success of this plan will largely depend on its commitment to:

· implementing the plan's strategic elements;

· continually focussing on the best outcomes for Redclaw research and, by regularly evaluating and reviewing the plan, ensuring that all strategic elements reflect that focus;

· ascertaining emerging issues and adapting quickly to them and to other changes in the Redclaw industry's business environment; and

· securing and allocating resources to achieve the Industry’s mission for R&D.

The overriding strategy proposed for this R&D Plan is cooperation and collaboration.  It is clear that there are many agencies whose responsibilities include Redclaw aquaculture, many agencies who might fund research, and many stakeholders who will use the results (directly or indirectly).  The complexity of possible relationships is illustrated in Figure 5.  Any of the agencies (not a comprehensive list) in the left-hand column (and some of those entries are themselves collective) may be interested in several, or most, of the planned outcomes in the central column.  In turn, various stakeholders (right-hand column) are concerned with multiple research topics.

Figure 5 – Inter-relationships within the R&D Strategic Plan
In fact, however, a number of the agencies and stakeholders have common interests in particular topics, and their funds may be limited so it may be necessary to pool their resources to accomplish their respective goals. The key to success is a coordinating agent of some kind, indicated by the rectangle in Figure 5, who will bring together the responsibilities, interests, and funding capacities of the players so that they can effectively address the priority research topics, without dissipating their resources. For the purpose of the implementation of this plan the Redclaw R&D steering committee will fulfil this coordination role.

Management of the plan

This is a dynamic plan that will be kept under review to determine:

· the extent to which planned outcomes have been met, and

· whether returns on investment of resources can be enhanced through better integration or through supplementary or complementary funding.

The Queensland Crayfish Farmers Association Inc. will manage the strategic plan and will formally facilitate its review by the industry every three years in consultation with other industry stakeholders.  Among other things Queensland Crayfish Farmers Association Inc. will:

· Ensure that the plan is effectively monitored by reference to achievements against planned outcomes,

· Ensure that technical and scientific expertise is used for quality control,

· Monitor project outputs so that they are as relevant as possible to the plan’s strategic directions, and

· Encourage the transfer and adoption of the results of projects.

Communicating the Plan

As owners of the plan, all regional associations will be involved in feedback on the initial draft of the plan and will provide approval of the final version.  The draft plan will be presented to and discussed widely with government agencies and other stakeholders.  All industry stakeholders will be given the opportunity to receive a copy of the final version, and will be encouraged to provide comment.

The views of all industry stakeholders will be sought prior to reviews of the plan.  All regional associations will be involved in these reviews.

Each meeting of the management committee of the Queensland Crayfish Farmers Association Inc. will assess current progress and relevance to the current operating environment.  A formal report will be presented to each annual general meeting of the Queensland Crayfish Farmers Association Inc.
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Appendix 1

Extract from Redclaw Grower Survey, June 2001

Conducted by I. Jarratt, Qld Department of Primary Industries.

Industry research and development needs

Respondents were asked to score numerous specific possible industry R&D needs in the following subject areas: feeding and nutrition, pond productivity, post harvest, and pests and diseases.  The 10 highest scoring needs of all respondents, irrespective of subject area, are shown in Table 1.

Table 1
Top 10 specific industry research and development subjects

	Changes
	% of responses scored 4-5*

	
	All responses

	Breeding for faster growth
	88

	Breeding for more uniform growth
	78

	Investigate disease control methods
	76

	Identify, and develop tests for, existing viruses
	73

	Breeding for disease resistance
	72

	Investigate transmission pathways
	70

	Better nutrition feeds
	69

	Develop cost effective habitats
	69

	Establish harmfulness of various pests
	68

	Low cost feeds
	61


*Scores 4-5 = high and very high importance.

Notes:
1.
Sorted in descending order of all responses.


2.
For the all responses column, unless the difference between the percentages for any 2 changes is more than 10% assume they are identical. 

The single most important topic was breeding for faster growth (88%).  This was followed by 8 needs, mainly relating to pests and diseases, and improved crayfish growth, with support levels ranging from 78% to 68%, and low cost feeds on 61%.

The scores of all respondents and those in various pond area groups for all the listed R&D needs are shown in Table 2. The scores for some needs differed greatly between the size groups, those statistically significant are marked ** in the table.

Table 2
Importance of specific industry research and development subjects

	Changes
	% of responses scored 4-5*

	
	All responses
	Farms <1ha
	Farms 1ha and over

	Feeding and nutrition
	

	

	


	Better nutrition feeds**
	
69
	
84 (4)
	
53

	Low cost feeds
	
61
	
68
	
63

	Pellet properties
	
57
	
58
	
53

	Improved feeding guidelines
	
56
	
68
	
50

	Feed and aeration level relationships**
	
51
	
70
	
43

	Pond productivity
	

	

	


	Breeding for faster growth
	
88 (1)
	
100 (1)
	
79 (3)

	Breeding for more uniform growth
	
78 (2)
	
89 (3)
	
71

	Breeding for disease resistance
	
72 (4)
	
68
	
75 (4)

	Develop cost effective habitats
	
69
	
74 (5)
	
71

	Improved aeration methods
	
53
	
65
	
47

	Control of reproduction
	
42
	
56
	
38

	Polyculture
	
36
	
40
	
30

	Post harvest
	

	

	


	Causes of post harvest mortality
	
58
	
60
	
54

	Optimise packaging for live transport**
	
58
	
70
	
45

	Optimise purging**
	
56
	
92 (2)
	
35

	Optimise processing methods
	
45
	
55
	
37

	Improve flow trapping
	
42
	
50
	
36

	Improve bait trapping
	
32
	
42
	
22

	Develop size grader
	
29
	
25
	
31

	Pests and diseases
	

	

	


	Investigate disease control methods
	
76 (3)
	
70
	
87 (1)

	Identify, and develop tests for, existing viruses
	
73
	
68
	
80 (2)

	Investigate transmission pathways
	
70 (5)
	
68
	
75 (4)

	Establish harmfulness of various pests
	
68
	
70
	
71

	Develop identification aids (eg posters)
	
54
	
56
	
57

	Number of responses 
	(32-55)
	(12-20)
	(20-30)


*Scores 4-5 = high and very high importance.

Notes:
1.
Sorted in descending order of all responses.


2.
For the all responses column, unless the difference between the percentages for any 2 changes is more than 10% assume they are identical. 

Some of the differences between scores of large and small farmers again suggest that more of the larger farmers are more satisfied with their current levels of skills/knowledge on several technical matters, eg feed and aeration level relationships, than smaller farmers.

General industry changes needed 

The scores of all respondents, and those with various pond areas, for the industry changes needed are shown in Table 3. The scores for some changes differed greatly between the size groups, those statistically significant are marked ** in the table.

Table 3
Importance of general industry changes

	Changes
	% of responses scored 4-5*

	
	All responses
	Farms <1ha
	Farms 1ha and over

	More effective research, development and technology transfer
	
66
	
65
	
63 (2)

	More effective representation to governments etc
	
65
	
60
	
67 (1)

	Development of existing and new markets
	
62
	
70 (2)
	
55 (3)

	Better market information**
	
60
	
75 (1)
	
52

	More effective  pest and disease control/prevention programs
	
54
	
60
	
53

	More general promotion of Redclaw
	
54
	
65
	
43

	More collaborative grower marketing activities
	
53
	
70 (2)
	
48

	Well located processing plants
	
52
	
60
	
46

	Voluntary code of on-farm practice developed and implemented
	
40
	
37
	
43

	An effective food safety program
	
36
	
37
	
37

	More effective training programs 
	
33
	
45
	
23

	Number of responses
	(50-54)
	(19-20)
	(26-30)


*Scores 4-5 = high and very high importance.

Notes:
1.
Sorted in descending order of all responses.


2.
For the all responses column, unless the difference between the percentages for any 2 changes is more than 10% assume they are identical. 

Generally each of the changes needed was rated as very high or highly important by 50-60-% of the farmers.  The three lowest rated changes were more effective training programs (33%), an effective food safety program (36%), and voluntary code of on-farm practice developed and implemented (40%).

Fewer larger farmers seemed to require better market information than smaller farmers, but this was still important to many larger farmers.

Individual business aims

The scores for the individual business aims of all respondents and those with various pond areas are shown in Table 4.  Pond area rather than sales was used to sub-divide responses mainly because more farmers provided information about pond area than sales.  The scores for some aims differed greatly between the size groups, those statistically significant are marked ** in the table.

Table 4
Importance of individual business aims

	Aims
	% of responses scored 4-5*

	
	All responses
	Farms <1ha
	Farms 1ha and over

	Increase output/pond (kg/ha)
	
85
	
90 (2)
	
83 (1)

	Increase total sales (kg)
	
83
	
95 (1)
	
80 (2)

	Increase demand in existing markets**
	
63
	
79 (3)
	
48 (4)

	Increase sale price/kg 
	
58
	
68 (4)
	
53 (3)

	Enter new markets
	
47
	
53
	
43

	Improve marketing skills**
	
46
	
60
	
36

	Improve business management skills**
	
43
	
60
	
31

	Reduce input costs
	
43
	
58
	
37

	Apply new technology** 
	
36
	
50
	
23

	Improve technical skills**
	
36
	
50
	
24

	Improve product quality
	
33
	
42
	
27

	Change product type
	
28
	
33
	
25

	Change product size
	
15
	
21
	
12

	Employ appropriately skilled labour
	
10
	
 0
	
12

	Number of responses
	(42-55)
	(13-20)
	(26-30)


*Scores 4-5 = high and very high importance.

Notes:
1.
Sorted in descending order of all responses.


2.
For the all responses column, unless the difference between the percentages for any 2 changes is more than 10% assume they are identical. 

Overall, the scores for aims ranged greatly.  The most important aims were to increase output/pond and to increase total sales, each being rated highly by over 80% of farmers.  These were followed by increase demand in existing markets and increase sale price/kg, around 60%.  There were then a large number of aims scored highly by 30-40 % of farmers.  The lowest rating aims were employ appropriately skilled labour (only 10%) and change product size (15%).

The differences between the scores of the small and large farmers for several aims suggest that more larger farmers consider they have satisfactory technical, management, and marketing skills.  More of these farmers also appear to be satisfied with the current level of demand in existing markets.

The low importance, to both small and large farmers, of employing skilled labour probably reflects a current predominant focus on using farm family labour.
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