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Background 

Since the early 1990s, Ecologically Sustainable Development was accepted as the foundation for natural resource management Australia, and became a major component of fisheries legislation at both Commonwealth and State levels. The Environmental Protection and Biodiversity Conservation Act 1999 (Commonwealth legislation) also established a variety of government requirements that would be helped by the development of a comprehensive reporting system for ESD by the fisheries industry.

FRDC funded a series of ESD projects, following strong support from stakeholder groups at an industry workshop to develop such a system.  A number of these projects are included in this cluster. 

Also included in this cluster, are projects FRDC has funded relating to Environmental Management Systems (EMS).  EMSs are “frameworks designed to assist individuals or organisations manage the way they conduct their operations, generally to reduce their impact on the environment” (National Fisheries ESD Website).  

Developing an EMS involves preparing a plan that includes the issues covered, the targets set, details of the management actions to be taken to achieve the targets, and details of how the performance will be monitored and evaluated.  

The National Fisheries ESD website highlights the major difference between ESD and an EMS. An ESD framework is designed to encompass all aspects and issues of the management of activities that may affect natural resources, whereas an EMS may be developed to address a single issue for one aspect of the business or industry operation.  It was therefore concluded that the use of an EMS is mostly appropriate only for individuals or organisations, particularly for those aspects not covered by fisheries legislation.  


The Cluster 

Projects 
Table 1 presents the details for each of the 17 projects included in this cluster. The projects in this cluster were those projects with final reports completed in the period from 1 July 2003 to 30 June 2008. This met the criteria for population definition in the guidelines for evaluation as communicated by the Council of Rural Research and Development Corporations. 


Table 1: Summary of Project Details

	Project Number 
	Project Title 
	Other Details

	2000/145
	National application of sustainability indicators for Australian fisheries
	Organisation: Department of Fisheries WA
Period: Jul 2000 to Dec 2008
Principal Investigator: Rick Fletcher 

	2000/146
	Developing environmental management standards for the Australian seafood industry
	Organisation: Ocean Watch Australia Ltd
Period: Jul 2000 to May 2005
Principal Investigator: Phil March

	2000/153
	Integrating fishing industry knowledge of fishing grounds with scientific data on seabed habitats for informed spatial management and ESD evaluation in the South East Fishery (SEF)
	Organisation: CSIRO Marine & Atmospheric Research
Period: Jan 2001 to Jun 2007
Principal Investigator: Alan Williams

	2000/196
	World's Best Practice in Environmental Management of Shrimp Farming
	Organisation: Department of Agriculture, Fisheries and Forestry
Period: Dec 2000 to Nov 2008
Principal Investigator: Simon Wilkinson

	2001/082
	ESD Reporting and Assessment subprogram: strategic planning, project management and adoption
	Organisation: Department of Fisheries WA
Period: Aug 2001 to Jul 2007
Principal Investigator: Rick Fletcher

	2002/086
	ESD Reporting and Assessment Subprogram: development of assessment tools for the National ESD framework – initial scoping exercise
	Organisation: Department of Fisheries WA
Period: Jul 2002 to Dec 2004
Principal Investigator: Rick Fletcher

	2002/090
	Implementation of an environmental management system for Victoria's bay and inlet fisheries
	Organisation: Seafood Industry Victoria Inc
Period: Apr 2002 to Jul 2005 
Principal Investigator: Ross McGowan

	2002/303
	The establishment of a training resource and information service to underpin the successful adoption of EMS by the Australian seafood industry
	Organisation: Seafood Services Australia Ltd
Period: May 2002 to Nov 2004
Principal Investigator: Ted Loveday

	2002/434
	Proactive environmental management of commercial fisheries: closing gaps in supply chain management standards
	Organisation: Australian Maritime College
Period: Jul 2003 to Jul 2005
Principal Investigator: Paul McShane

	2003/056
	ESD Reporting and Assessment Subprogram: a social assessment handbook for use by Australian fisheries managers in ESD assessment and monitoring
	Organisation: Bureau of Rural Sciences
Period: Aug 2003 to Aug 2005
Principal Investigator: Jacki Schirmer

	2003/062
	Driving innovation in environmental performance in the Queensland fishing industry
	Organisation: Reef & Rainforest Research Centre
Period: May 2003 to Jun 2006
Principal Investigator: Daryl McPhee

	2003/063
	Adoption of an environmental management systems by NSW commercial estuary fishers and oyster farmers
	Organisation: Ocean Watch Australia Ltd
Period: Mar 2003 to Jul 2005
Principal Investigator: Christine Soul

	2003/064
	Implementation of an environmental management system for South Australia's rock lobster and prawn fisheries
	Organisation: Seafood Council (SA) Ltd
Period: Jul 2003 to Aug 2005
Principal Investigator: Samara Miller

	2003/223
	Innovative solutions for aquaculture planning and management – Project 5, Environmental audit of marine aquaculture developments in South Australia
	Organisation: South Australia Research & Development Institute
Period: Aug 2003 to May 2008
Principal Investigator: Jason Tanner

	2004/008
	Improving demonstrated environmental accountability in the Northern Territory fishing industry
	Organisation: Northern Territory Seafood Council
Period: Jan 2004 to Oct 2006
Principal Investigator: Iain Smith

	2004/410
	Reducing plastics in the Australian seafood industry - Phase 1
	Organisation: Ocean Watch Australia Ltd
Period: Jul 2005 to Apr 2007
Principal Investigator: Anissa Lawrence

	2005/235
	A national environmental management and accreditation system for recreational fishing tournaments: concept development
	Organisation: Recfish Australia 
Period: Jul 2005 to Jun 2006
Principal Investigator: Bill Sawynok



Project Objectives
Table 2 presents the rationale and objectives for each of the projects included in the cluster.

Table 2: Description of Project Rationale and Objectives

	Project Number 
	Rationale and Objectives

	2000/145
National sustainable indicators
	Rationale: There were a number of legal and policy developments that led to requirements for the fisheries industry to develop a comprehensive and practical reporting system to address the principles of ecologically sustainable development (ESD). Ensuring industry was involved in the development of ESD reporting was also important to increase compliance and provide more ownership by industry. 

Objectives:
1. Facilitate the development and consistent application of practical, nationally agreed criteria and indicators by:
a. Completing a series of case studies implementing the agreed draft Standing Committee on Fisheries and Aquaculture (SCFA) criteria and indicators for ESD reporting.
b. Conducting a workshop including representatives of all stakeholders to summarise the results obtained in other tasks related to the development of indicators for fisheries.
c. Completing a workshop report that contains the best available information on indicators and performance measures that could be used immediately to address the ESD criteria provided by SCFA for each main fishery type.
d. Generating a status report using an “Initial National Application” for sustainability indicators in fisheries including an evaluation section that would identify any further research, development or testing required to ensure a complete set of revised criteria, indicators and performance measures that could be used for all fisheries in all jurisdictions.
2. Complete a final national application report for Australian fisheries.
3. Initiate development of an ESD framework for cross fishery and marine planning issues.

	2000/146
Developing environmental management standards
	Rationale: The seafood industry became aware that the community was increasingly sceptical about assurances from industry regarding the state of the environment generally and in particular the environmental performance of industries which interact with the natural environment (e.g. fisheries). The fisheries industry sought to build on some existing environmental reporting initiatives and lead the way in developing and implementing fisheries environmental standards.

Objectives:
1. To provide a framework and support to enable fisheries in Australia to determine and achieve an appropriate level of environmental accreditation/certification through implementation of an environmental management system relevant to each fishery underpinned by a commitment to continuous improvement.
2. Expand the capacity for SeaNet to provide expertise and assistance to industry groups in improving their management practices and in positioning themselves to implement appropriate environmental management systems and standards for their fisheries.
3. To develop a support tool to guide decisions on appropriate environmental management systems i.e. “a SeaQual green chooser”.
4. To develop nationally and internationally recognised prerequisites for environmental management standards adopted by fisheries throughout Australia.
5. To identify, document and disseminate environmental best practice technologies and techniques to fisheries.

	2000/153
Integrating knowledge and data for ESD
	Rationale: The regional marine planning process was going to focus on the South East Fishery (SEF) region at the end of 2001; also, the SEF fishing industry needed to meet provisions under Schedule 4 of the Wildlife Protection (Regulation of Exports and Imports) Act and the Environmental Protection and Biodiversity Conservation Act. More complete data and information was needed to develop the industry position regarding the spatial management of its fishing grounds and the impact of its activities, particularly trawling. 

Objectives:
1. Proactively and cooperatively develop industry policy in response to the requirements of the Wildlife Protection Act (especially Principle 2).    
a. Acquire, collate and map industry (trawl and non-trawl) information on the spatial extent use of fishing grounds in the SEF.  
b. Evaluate and summarise this information in relation to the Wildlife Protection Act (especially Principle 2) guidelines.
2. Integrate fishing industry knowledge and scientific data to give quality assured information on linkages between seabed habitats, biodiversity and fishery production for informed sustainable management of the SEF and to build broad understanding.  
a. Develop deployment equipment to provide an ongoing capacity to photographically monitor habitats from industry vessels.  
b. Validate and complement industry information gathered for objective 1 by ground-truth sampling from industry vessels.  
c. Consolidate all the information from this project, together with existing ecological and physical (geographical, topographical and hydrological) data, and provide a draft paper for industry that addresses relevant elements (primarily Principle 2 of the Wildlife Protection Act guidelines).  
d. Support, through a series of workshops, the development by industry of spatial management options to protect biodiversity and fishery production in the SEF based on the information provided through this project.  
e. Develop a Public Relations strategy for the project and its outcomes, including media release kits/releases and supporting video/photographic images, collaboratively between SETFIA, SENTA and the project team.

	2000/196
Environmental management of shrimp farming
	Rationale: A number of proposed changes to regulatory frameworks and policies led the Australian prawn industry to focus on facilitating the development of an appropriate ESD policy, legal frameworks and good management practices for prawn farming in Australia.

Objectives:
1. Provide a recognised international forum for discussion on the promotion of sustainable shrimp culture practices, and related institutional and legal instruments.
2. Continue facilitating the process of consensus-building among major stakeholders concerned with shrimp culture development and management.
3. Identify/determine avenues, as well as specific benefits and limitations, for the development and implementation of Good Management Practices and Good Legal and Institutional Arrangements leading to improvements in shrimp aquaculture management practices at farm and institutional levels.
4. Develop a range of guidelines to implement good management practices for sustainable prawn farming.

	2001/082
ESD subprogram – strategic planning
	Rationale: A number of studies into ESD and EMS were already ongoing, and it was expected that more research would be required over the following 3 to 5 years to incorporate the concepts into ongoing fisheries management. It was determined that an ESD Subprogram would be appropriate to effectively coordinate all current and future ESD related projects. 

Objectives:
1. Provide comments and feedback on the progress of current ESD Reporting and Assessment subprogram projects.
2. Assist in the identification of future directions for projects within the ESD Reporting and Assessment subprogram.
3. Provide comments on application submitted for funding through the ESD Reporting and Assessment subprogram.
4. Assist the flow of communication into and from the ESD Reporting and Assessment subprogram and their agency/industry group.

	2002/086
ESD subprogram - scoping
	Rationale: This project followed project 2000/145 and was developed as the ESD Reference Group agreed that there was a requirement to develop a set of projects to achieve the transition from ESD Reporting to Assessment.

Objectives:
1. Produce the first edition of the “Best Practice” report/manual for ESD Assessments based on currently available information.
2. Initiate discussions and preliminary testing of the various methodologies that could be used to enable the integration and assessment of possible management responses across all the elements of ESD – (economic, social and ecological dimensions).
3. Use the outcomes of the integration trials to generate a comprehensive project application that will develop the tools necessary to enable integrated ESD assessments within a fishery, amongst fisheries and finally amongst industries – ultimately leading to tools for regional marine planning.
4. Using the gaps and level of completeness within the “Best Practice” manual and the outcomes from the initial testing of models for integration, develop a project application to further evaluate the appropriateness of management options.

	2002/090
EMS for Victoria’s bay and inlet fisheries
	Rationale: The Bay and Inlet fisheries of Victoria were seeking assistance to identify and discuss issues that need to be addressed to ensure their fisheries have a sustainable future, and to facilitate progression towards an EMS process for that fishery. The group completed the Marine Stewardship Council’s pre-assessment in 2002 and it was concluded that there was sufficient evidence to show that the Bay and Inlet fisheries were sustainable, but that some future work was required. 

Objectives:
1. Document and review fishing practices in Victoria’s bays and inlets.
2. Review and analyse existing codes of conduct and/or amend or develop new codes as required.
3. Develop an environmental management plan (EMS).
4. Address community and other stakeholders perceptions of Bay and Inlet fisheries.
5. Identify options for environmental certification with independent audit.

	2002/303
EMS training
	Rationale: In order to assist with the ESD initiatives being undertaken in the industry, a need for awareness, promotion and training in relation to the initiatives was identified. 

Objectives:
1. To underpin the successful adoption of environmental management systems and implementation of the ESD reporting and assessment framework by:  
a. Developing and implementing, in collaboration with Seafood Training Australia, training and information resources.  
b. Providing EMS project officers, and associated industry champions and industry participants with the necessary knowledge and skills to carry out their roles and responsibilities.  
c. Refining the “Green Chooser” tools and framework.  
d. Improving SSA information systems to increase accessibility to relevant information and resources.  
e. Expanding the SSA network to include industry and government members involved in environmental management in the seafood industry.

	2002/434
Supply chain management
	Rationale: There was a need for the Australian seafood industry to capture benefits from internationally recognised standards relating to environmental management and food safety, as well as increase consumer awareness of seafood quality reflecting seafood safety and environmental stewardship. 

Objectives:
1. To identify and fill gaps in food safety protocols applicable to the supply chain management system developed for South Australian rock lobster.
2. To develop a template of supply chain management protocols applicable to food safety in other sectors of the Australian Seafood Industry.

	2003/056
Social assessment handbook
	Rationale: Social assessment had been identified as a priority by the Standing Committee on Fisheries and Aquaculture, and as it was an area that had received little attention in fisheries management, a project was funded to address the issue. 

Objectives:
1. Provide a user friendly “how to” Handbook for practitioners that will include:  
a. A framework outlining the scope and content of social assessments for fisheries management.  
b. Describe the range of methods or approaches that can be employed at different stages of a social assessment.   
c. Provide an assessment of the relative strengths and limitations of different methods and approaches.   
2. Undertake a case study to:  
a. Refine and trial the social assessment principles and approaches contained in the Handbook.  
b. Modify the Handbook where necessary for final publication, to ensure ease of use by both fisheries managers and industry.

	2003/062
Environmental innovation Queensland
	Rationale: Methodologies to assist in motivating and demonstrating continual environmental improvement in the seafood industry have been the subject of significant investment, however implementation on the ground at a broad scale had not yet occurred.  It was determined that some pilot projects should be funded to ‘road test’ the EMS model and refine it where necessary.

Objectives:
1. To develop and implement two EMS projects for industry participants that will have utility for the fishing industry throughout Queensland.   
2. To further refine the existing Green Chooser EMS methodology with a focus on identifying and overcoming any impediments to on-ground implementation.
3. To improve awareness of the triple-bottom line benefits of EMS amongst both the seafood industry and broader community in the pilot regions.  
4. To provide EMS project officers, industry champions and industry participants with the necessary knowledge and skills to optimally carry out their roles and responsibilities.
5. To establish a grass roots culture amongst pilot regions of continual improvement in environmental performance, and to motivate the development of an industry-driven framework to demonstrate ongoing improvements in environmental performance post the life of the project.

	2003/063
EMS for NSW  estuary fishers and oyster farmers
	Rationale: Assistance was needed to encourage and facilitate adoption of EMSs by NSW commercial estuary fishers and oyster farmers.

Objectives:
1. To provide comprehensive industry consultation and representation on the development of Codes of Practice for the Estuary General Fishery and Estuary Prawn Trawl Fishery.
2. To provide NSW estuary fishers and oyster farmers information on the benefits of EMS and the process of EMS development.
3. To develop specific EMSs with up to four separate groups of estuary fishers and oyster farmers.
4. To assist fishers & oyster farmers to access government funding programs applicable to EMS implementation (eg. the AFFA EMS Incentives Program and FarmBis).
5. To assist estuary fishers and oyster farmers access training and development opportunities to equip them with the necessary skills to develop and/or operate EMSs.

	2003/064
EMS for SA’s rock lobster and prawn fisheries
	Rationale: Despite the development of a number of EMS and other initiatives to address the environmental requirements being expected of fishers and fisheries in South Australia, these efforts have not been communicated to the public and integration between different industries and fisheries within the State with respect to EMS and other reporting has not occurred.

Objectives:
1. Develop, document and implement integrated environmental management programs for the prawn and rock lobster fisheries.
2. Provide leadership to all sectors of the South Australian seafood industry on the matter of ecologically sustainable development.
3. Develop and consolidate environmental expertise in the South Australian seafood industry.
4. Provide training and development opportunities for members of South Australia’s seafood industry to further their understanding and response to environmental issues.
5. Ensure South Australian prawn and rock lobster fisheries perform to international marketing and community standards.

	2003/223
Environmental audit of marine aquaculture in SA
	Rationale: Information was lacking on environmental information for aquaculture industries to allow environmental risk assessments and impact assessments to be undertaken.

Objectives:
1. Review the current environmental status of marine aquaculture in South Australia by assessing the level and adequacy of existing information and information collection protocols in relation to environmental impacts.
2. Assess and prioritise the actual and perceived environmental impacts of marine aquaculture in South Australia using a formal risk assessment framework.
3. Investigate identified high priority environmental impact issues through targeted field based R&D, including the development and evaluation of methodologies and sustainability indicators.
4. Develop aquaculture sector-based optimal environmental monitoring programs, including identifying the parameters to be measured (environmental as well as farm management), the spatial and temporal frequency of monitoring required, and select critical decision points against which ESD performance can be measured.

	2004/008
Environmental accountability in NT
	Rationale: Developments in the Northern Territory had resulted in significantly heightened awareness within industry of the importance of being able to demonstrate sustainability. As well there had been an increasing interest in and understanding among licensee Associations in the NT of the role that environmental performance will play in the future viability of wild catch fisheries in the NT. 

Objectives:
1. To develop and implement comprehensive Codes of Practice in the: NT Shark fishery; NT Spanish Mackerel fishery; NT Coastal Net fishery; NT Coastal Line fishery; NT Demersal fishery; NT Timor Reef fishery; NT Trepang fishery; NT Aquarium fishery.
2. To develop full Environmental Management Systems for the: NT Shark fishery; NT Spanish Mackerel fishery; NT Timor Reef fishery.
3. To facilitate the development of a comprehensive communications strategy within industry and between industry and the wider community in regard to the benefits flowing from these initiatives.
4. To assist in engendering at the grass roots level within industry, a culture of continual improvement in environmental performance and maximisation of product quality and value.
5. To assist in the review of the existing NT Crab Fishery Code of Practice.

	2004/410
Reducing plastics
	Rationale: There was a trend by groups such as Planet Ark, local councils, DEH and other industries to reduce plastics and other non-recyclable materials such as polystyrene. There was no forward planning in the Seafood industry to cover this issue, and due to the need for leak proof packaging, the issue needed to be addressed.

Objective:
1. To undertake a desktop study to review where plastics are used within the Australian Seafood Industry (post harvest) and whether potential alternatives/substitutes are available.

	2005/235
Recreational fishing tournaments
	Rationale: Fishing tournaments were coming under increasing scrutiny by the government, environmental groups and community with respect to their real or perceived impact on fish stocks, as well as fish welfare and the social and economic impacts on the local communities in which the events are held.  There was a need for the recreational fishing industry to be active in demonstrating sound environmental management of these events. 

Objectives:
1. Liaise with and gain support for a National Fishing Tournament Accreditation system from fishing tournament organisers and sponsors, industry representatives, government authorities, certification bodies and other relevant entities.
2. Identify the components required for a model National Fishing Tournament Accreditation system.
3. Trial an accreditation system questionnaire at 4 high profile fishing events.
4. Identify a further minimum 7 events (one in each State) that will be involved in the full program.
5. To develop a funding application for the full development program.



Project Investment   
The following tables show the annual investment by project for both the FRDC (Table 3) and for researchers and other investors (Table 4). Table 5 provides the total investment by year from both sources. 

Table 3: Investment by FRDC by Project for Years Ending June 2001 to June 2009 (nominal $)

	Project 
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	Total

	2000/145
	88,635 
	  86,586 
	 40,000 
	0
	 174,065 
	0
	0
	0
	 170,958 
	  560,244 

	2000/146
	 112,575 
	  78,275 
	0
	0
	 38,991 
	0
	0
	0
	0
	 229,841 

	2000/153
	 51,108 
	51,108 
	44,940 
	 89,880 
	 14,849 
	0
	  14,849 
	0
	0
	 266,733 

	2000/196
	 7,500 
	0
	0
	0
	0
	0
	0
	0
	0
	 7,500 

	2001/082
	0
	 59,558 
	  45,595 
	  46,583 
	0
	18,967 
	0
	0
	0
	 170,703 

	2002/086
	0
	0
	 109,816 
	0
	  27,454 
	0
	0
	0
	0
	137,270 

	2002/090
	0
	 16,000 
	0
	 20,000 
	 34,000 
	 10,000 
	0
	0
	0
	 80,000 

	2002/303
	0
	 28,004 
	 40,067 
	 43,944 
	  28,004 
	0
	0
	0
	0
	 140,019 

	2002/434
	0
	0
	0
	23,300 
	  23,625 
	 6,325 
	0
	0
	0
	  53,250 

	2003/056
	0
	0
	0
	 50,579 
	 71,685 
	 10,000 
	0
	0
	0
	 132,264 

	2003/062
	0
	0
	16,000 
	 18,858 
	 29,142 
	8,000 
	 8,000 
	0
	0
	 80,000 

	2003/063
	0
	0
	 16,000 
	 48,000 
	 15,086 
	0
	0
	0
	0
	 79,086 

	2003/064
	0
	0
	0
	 39,600 
	23,760 
	 15,840 
	0
	0
	0
	   79,200 

	2003/223
	0
	0
	0
	 105,503 
	 226,517 
	 66,790 
	0
	99,702 
	0
	 498,512 

	2004/008
	0
	0
	0
	 32,000 
	0
	 96,000 
	  32,000 
	0
	0
	 160,000 

	2004/410
	0
	0
	0
	0
	0
	  3,000 
	0
	 2,000 
	0
	 5,000 

	2005/235
	0
	0
	0
	0
	0
	   27,329 
	0
	0
	0
	  27,329 

	Total
	 259,818 
	 319,531 
	312,418 
	 518,247 
	707,178 
	 262,251 
	 54,849 
	 101,702 
	 170,958 
	2,706,951 


Source: FRDC project management database  

Table 4: Investment by Researchers and Others by Project for Years ending June 2001 to June 2009 (nominal $)

	Project 
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	Total

	2000/145
	   89,886 
	  87,808 
	  40,564 
	0
	 176,521 
	0
	0
	0
	 173,370 
	568,148 

	2000/146
	92,816 
	 64,536 
	0
	0
	  32,147 
	0
	0
	0
	0
	189,500 

	2000/153
	 104,219 
	 104,219 
	91,642 
	 183,284 
	 30,280 
	0
	 30,280 
	0
	0
	 543,924 

	2000/196
	 54,695 
	0
	0
	0
	0
	0
	0
	0
	0
	 54,695 

	2001/082
	0
	   12,560 
	 9,616 
	 9,824 
	0
	  4,000 
	0
	0
	0
	  36,000 

	2002/086
	0
	0
	72,000 
	0
	  18,000 
	0
	0
	0
	0
	  90,000 

	2002/090
	0
	  32,320 
	0
	 40,400 
	  68,680 
	20,200 
	0
	0
	0
	 161,600 

	2002/303
	0
	  35,600 
	 50,935 
	  55,864 
	 35,600 
	0
	0
	0
	0
	 178,000 

	2002/434
	0
	0
	0
	  63,884 
	  64,775 
	 17,342 
	0
	0
	0
	  146,000 

	2003/056
	0
	0
	0
	  6,066 
	  8,597 
	  1,199 
	0
	0
	0
	   15,863 

	2003/062
	0
	0
	 120,887 
	 142,480 
	220,180 
	60,443 
	 60,443 
	0
	0
	  604,433 

	2003/063
	0
	0
	 47,270 
	 141,810 
	 44,570 
	0
	0
	0
	0
	 233,650 

	2003/064
	0
	0
	0
	 57,500 
	  34,500 
	 23,000 
	0
	0
	0
	  115,000 

	2003/223
	0
	0
	0
	   5,714 
	 12,268 
	 3,617 
	0
	  5,400 
	0
	  27,000 

	2004/008
	0
	0
	0
	   32,502 
	0
	  97,505 
	  32,502 
	0
	0
	  162,508 

	2004/410
	0
	0
	0
	0
	0
	 3,000 
	0
	   2,000 
	0
	  5,000 

	2005/235
	0
	0
	0
	0
	0
	 25,000 
	0
	0
	0
	  25,000 

	Total
	 341,616 
	 337,043 
	 432,914 
	739,328 
	 746,119 
	 255,307 
	 123,225 
	 7,400 
	173,370 
	3,156,321 


Source: FRDC project management database; applicant and other investment based on project proposals


Table 5: Annual Investment in Cluster
(nominal $)

	Year ending June
	FRDC
	Researchers and Others
	Total

	2001
	259,818
	341,616
	601,433

	2002
	319,531
	337,043
	656,574

	2003
	312,418
	432,914
	745,332

	2004
	518,247
	739,328
	1,257,575

	2005
	707,178
	746,119
	1,453,297

	2006
	262,251
	255,307
	517,558

	2007
	54,849
	123,225
	178,074

	2008
	101,702
	7,400
	109,102

	2009
	170,958
	173,370
	334,328

	Total
	2,706,951
	3,156,321
	5,863,272




Outputs

Table 6 provides a summary of activities and outputs for each of the projects. The projects have been rearranged into three groups (ESD, EMS and Other). 

Table 6: Summary of Project Activities and Outputs

	Project
	Activities/Outputs

	ESD

	2000/145
National sustainable indicators
	· The development of a framework to facilitate a summary of information related to assessing the performance of wild capture fisheries. This was a decision tree, risk based approach to reporting. This resulted in the production of the first edition of the ESD How To Guide. 
· A description of methods and reporting systems currently being used by jurisdictions across a range of species and fisheries and whether they have been accepted or not by relevant environmental auditing agencies. 
· Identification of areas where future work is needed to fill gaps in assessment knowledge.
· The generation of a new project application to examine the ESD needs of major stakeholders.
· A national working group was established.

	2000/153
Integrating knowledge and data for ESD
	· Seabed habitats across the entire offshore South East Fishery (SEF) have been mapped.
· The combined map of over 500 fishing grounds is linked in a spatial database to a variety of information including logbook data, scientific data on habitats, and a habitat classification scheme.
· The information is at scales relevant to fishing operations and spatial planning for conservation and fisheries management needs.

	2000/196
Environmental management of shrimp farming
	· An Expert Consultation workshop was held in Brisbane in December 2000 in conjunction with FAO.
· It was attended by 71 participants from 19 countries, including major shrimp producing and consuming nations. The participants included representatives from governments and non-governmental organisations, shrimp producers and associations and intergovernmental agencies.
· Working papers prepared by FAO were discussed and further developed by participants.
· The Consultation developed and adopted a set of “operating Principles” for sustainable shrimp culture and a set of recommendations including a follow-up process.
· It was recommended that a document on the objectives and operating principles, and the legal and institutional arrangements to support implementation, be prepared for presentation to an intergovernmental forum for formal agreement. FAO was to prepare this document. 

	2001/082
ESD subprogram – strategic planning
	· The ESD Reference Group established as part of this project provided a forum for the discussion of ESD related issues amongst fisheries agencies, environmental agencies, the seafood industry and the environmental NGOs. Eight meetings were held during the three years of the contract.
· The Subprogram acted as the coordinating hub for the development of a wide range of information from a number of projects that were developing tools for ESD reporting and assessment.
· The Subprogram generated a set of agreed ESD terminology and the definitions were agreed by the Australian Fisheries Management Forum and the Marine & Coastal Committee of the NRM Standing Committee. 

	2002/086
ESD subprogram - scoping
	· The development of a framework to facilitate a summary of information related to assessing the performance of wild capture fisheries.
· The production of the first edition ESD Assessment Manual. This Manual includes a description of the methods that can be used to develop objectives, performance measures and select suitable indicators for the full range of ecological issues within the ESD framework.
· Tools to integrate across the components of ESD to allow the integration and assessment of possible management responses across all the elements of ESD.

	2003/056
Social assessment handbook
	· Draft recommended methods for social assessment in the Australian fishing sector were developed using reviews of relevant literature and a workshop held in September 2003 with the Women’s Industry Network – Seafood Community.
· The draft approaches were tested via two case studies (South Australian Marine Scalefish Fishery, and commercial fishing activities in East Gippsland region of Victoria). These case studies gathered data using quantitative surveys, historical documentation and in SA qualitative workshops.
· Following the case studies the recommended methods were refined.
· A Social Assessment Handbook was published that provides a set of recommended methods and approaches to undertaking social assessment in the Australian fishing sector.
· The project also led to an improved understanding of factors affecting the social well-being of those dependent on the fishing sector in the two case study fisheries.

	EMS

	2000/146
Developing environmental management standards
	· An environmental management systems (EMS) framework and guidance material was developed including the “Seafood EMS Chooser” and “Seafood EMS Step by Step Guide”.  
· A case study process was used that involved industry associations whose members participate in wild capture fisheries. This produced examples of ‘live’ EMS components including a risk assessment, Environmental Action Plan, policy and code of conduct.

	2002/090
EMS for Victoria’s Bay and Inlet fisheries
	· The Victorian Bay and Inlet Fisheries Association Inc (VBIFA) developed an EMS collaboratively through a series of workshops facilitated by an EMS Project Officer. The VBIFA EMS covers the four major fishing methods (haul seine, mesh met, purse seine, demersal longline) allowed in Port Phillip Bay, Western Port, Corner Inlet and Gippsland Lakes.
· The risk analysis focused on risks posed to the environment by the four major fishing methods and which fishers can address directly by changing the way they work.
· Results of the risk analysis showed that commercial fishing in the Victorian bays and inlets generally presents low risks to the environment. It also showed that commercial fishers have responded to environmental concerns by modifying their fishing equipment and the way they fish.

	2002/303
EMS training
	· Provision of an information and training resource to improve the knowledge and skills base of persons engaged in developing and adopting EMS approaches in the Australian seafood industry.
· Delivery of the training program to EMS Officers employed under the FRDC EMS initiative and associated industry champions.
· Facilitation of a network of industry members, government and non-government organisations involved in environmental management in the seafood industry to enhance information exchange.
· An EMS training manual was developed.

	2003/062
Environmental innovation Queensland
	· The Moreton Bay regional EMS was completed and implementation commenced.
· The EMSs for fisheries in far north Queensland were not completed within the project timeframe, however progress was made despite budget and staffing cuts during the life of the project.
· The seafood EMS methodology was refined further to meet the needs of grass roots participants.

	2003/063
EMS for NSW  estuary fishers and oyster farmers
	· Discussions were held in order to identify industry needs and views regarding the development of Codes of Practice. Response to these meetings was generally poor.
· Presentations were made to four fishing Cooperatives in NSW as well as the EGMAC and EPTMAC and relevant fisheries managers within NSW DPI. 
· Draft Codes of Practice were prepared and presented, however it became apparent that the codes for estuary fishing would not deliver the benefits that were initially hoped and the OMAG ESD Working Group was not interested in developing a Code of Practice for the oyster industry.
· The project was modified to promote EMS directly to estuary fishers and oyster farmers. However, no members of the EPT fishery were in a position to undertake an EMS at the time.
· The Hawkesbury River EPT fishery had previously developed an EMS and sought assistance to update and redraft it.
· A number of oyster farmers were encouraged to successfully access the DAFF EMS Incentives Program Funding to develop their own EMS plans and four EMS’s were developed through this process.

	2003/064
EMS for SA’s rock lobster and prawn fisheries
	· An integrated third party audited EMS was developed with the rocklobster sector which covered sustainability risks, environmental risks, food safety and quality risks, animal welfare risks as well as occupational health and safety risks.
· Best practice standards, easy to read ‘flipcards’, training materials and reference materials were developed as part of the Clean Green program. Two manuals were developed ‘Best Practice Manual’ and ‘On Boat Induction Manual’.
· An On Boat Management System Manual was developed with the Spencer Gulf and West Coast Prawn Industry. Best practice environmental standards were developed as well as ‘flipcards’ on environmental standards.
· The EMS State Officer (appointed through this project) participated in a range of forums such as Seafood EMS Pilot Program, Annual Review Forums, Technical Reference Panel meetings, National Seafood EMS Summits and workshops.
· A new course on EMS was developed for the prawn skippers based on a risk assessment process and seven separate training courses were run with a participation rate of 76%.
· A total of 216 rocklobster fishers were trained in the Clean Green EMS Program. Farmbis funding was obtained to assist with this training.
· A Technical Reference Panel was established made up of stakeholders outside the seafood industry.
· There were some key findings from the work with respect to developing and implementing such schemes with industry.

	2004/008
Environmental accountability in NT
	· Nine EMSs for wild catch fisheries in the NT have been completed. A standard format for each EMS was pursued.
· Fishery specific reference groups were established. 
· A communication strategy for promoting the EMS to the general NT community was developed and implemented.

	Other

	2002/434
Supply chain management
	· A gap analysis comparing work practices aboard fishing vessels and in processing sheds was undertaken to develop practical standards aligned to the new food safety standards.
· Standards relating to onboard product handling and processing of rock lobsters were developed and described in plain language practical terms.
· The standards were presented in an accreditation system under the guidance of JAS-ANZ to provide for audit of food safety protocols.
· Training resources to develop awareness, understanding and compliance to the food safety standards were developed and applied in fishing boats and processing sheds.
· More than 200 fishermen were trained in the food safety standards embedded in the Clean Green strategy. 

	2003/223
Environmental audit of marine aquaculture in SA
	· A detailed assessment of the impacts of yellowtail kingfish aquaculture in Fitzgerald Bay was undertaken using a range of benthic and pelagic environmental variables. 
· It was found that yellowtail kingfish aquaculture in Fitzgerald Bay is currently having minimal environmental impact. While some effects of farming were detected on several sediment chemistry parameters, there were no effects on benthic fauna that could be clearly attributed to aquaculture.
· Several options for revising environmental monitoring programs for finfish were presented, as well as indications of the required level of sampling to determine if an effect is occurring.
· Surveys of land-based abalone farms were conducted at the three main farming regions, and at all three regions discharge waters contained elevated levels of dissolved nutrients that can be detected in adjacent intertidal and subtidal waters and in the nitrogen content of subtidal seagrass.
· However, no major changes to subtidal communities occurred due to farm discharges with diverse communities of macroalgae, seagrasses and invertebrates present directly adjacent to farm outfalls.
· A number of options for a land-based abalone environmental monitoring program were proposed.

	2004/410
Reducing plastics
	· A desktop feasibility study was completed to quantify the size of the plastics problem in the industry, review alternative materials and packaging and handling options and suggest recommendations for the industry to move forward. 
· The study indicated a great deal of R&D has been and is being undertaken to develop sustainable alternatives to virgin plastic products.
· The study also identified that there is an opportunity for the Australian seafood industry to undertake actions to replace plastics usage across the supply chain.
· Recommendations were made as to a number of surveys and pilot studies that could be undertaken by the Seafood industry to explore opportunities for alternatives and their adoption. 

	2005/235
Recreational fishing tournaments
	· A National Fishing Tournament Accreditation System was developed for recreational fishing tournaments, and is based on a 1 to 5 star rating using a questionnaire designed to be integrated with an ISO 14001 environmental standard for fishing tournaments.
· The questionnaire was trialled at 4 high profile fishing tournaments and feedback on the concept was obtained form the organisers and incorporated into the design of the questionnaire.
· Two of the tournaments scored a 5 star rating, while the other two received ratings of 3.5 and 4 stars.
· An accreditation authority was contacted to develop the proposed ISO 14001 standard if funding was obtained for a full trial.
· Meetings and correspondence were undertaken with a wide range of representative bodies in the recreational fishing industry as well as all state and territory government fisheries agencies. Letters of support were arranged from five states and one territory as well as four representative bodies.
· Six fishing tournaments indicated they were willing to participate in the full trial of the ISO14001 standard. 
· Insurance agencies insuring tournaments indicated that the concept is sound and that there could be commercial advantages in terms of insurance discounts.





Outcomes

Table 7 provides a summary of outcomes for each of the projects. 

Table 7: Summary of Project Outcomes

	Project
	Outcomes

	ESD

	2000/145
National sustainable indicators
	· The information developed and the ESD How To Guide assisted in setting targets for sustainability and in developing performance indicators and measures for the industry.
· The Signposts for Agriculture reporting framework developed by the National Land and Water Resources Audit was partly based on the framework developed in this project.
· Has provided clear guidelines to the federal and state governments with respect to ESD reporting, and has therefore avoided conflict and delays.
· Has allowed industry to develop the skills to comply with the Environmental Protection and Biodiversity Act 1999 which required any fishery exporting to comply with the Act to receive World Trade Organisation (WTO) exemptions. All Commonwealth fisheries are required to comply with the Act, even if they are not exporting.
· The project was a large part of the catalyst for subsequent ESD and EMS projects. 

	2000/153
Integrating knowledge and data for ESD
	· The success of the project highlighted the advantages of active collaboration between the fishing industry and the research community
· The commitment of the industry to long-term sustainability of the fishery was demonstrated through its involvement in the project and willingness to make confidential data available.
· The integrated map combines industry knowledge with detailed scientific observation.
· The subsequent data and maps have been used to assist in assessing proposed marine protected area (MPAs) and in identifying potential trade-offs in different protected areas. 
· The maps are used by researchers as they are the most detailed and accurate maps of benthic structures available. 
· The technique has not yet been used to develop similar maps for other regions and fisheries, however valuable lessons were learnt if the exercise were to be repeated. 

	2000/196
Environmental management of shrimp farming
	· The workshop succeeded in bringing together shrimp farming stakeholders from around the world.
· The results of the workshop were published on the FAO website, however uptake of any subsequent Code of Practice is unclear.
· The Australian shrimp farming industry received increased recognition amongst international stakeholders through taking the lead in this initiative and as a result, Australia’s consultants and scientists are now working overseas to help other countries with their shrimp industries. 

	2001/082
ESD subprogram – strategic planning
	· The ESD Reference Group meetings assisted in developing a greater level of partnership among stakeholders and reduced potential conflict in establishing common reporting frameworks.
· Ensured cohesion between jurisdictions, so that individual governments and industries did not develop separate initiatives and duplicate work, so wasting resources. 
· The projects that were managed within the Subprogram provided the ability for agencies and the industry to complete detailed management and assessment against all ESD principles for individual fisheries.

	2002/086
ESD subprogram - scoping
	· The project resulted in the development of the ESD Manual, which has been adopted by several state government departments of fisheries.  
· Using the manual allows authorities to identify areas of need and focus resources in those areas, rather than taking broader precautionary approaches.

	2003/056
Social assessment handbook
	· The case studies led to an improved understanding of the contributions made by the fishing sector to coastal communities.
· The Social Assessment Handbook has better informed the social component of the ESD decision tree developed in the How To Guide.
· The study highlighted data in this area that is lacking.
· The handbook provides a nationally recognised single template for social assessment for all jurisdictions, and has been used in a number of jurisdictions, including in assessing the social impact of proposed MPAs.

	EMS

	2000/146
Developing environmental management standards
	· The materials developed provide a foundation upon which the participating industry associations can further develop and implement their management systems.
· The materials and knowledge developed have also provided a foundation for other projects and industries to utilise to develop EMS frameworks. 

	2002/090
EMS for Victoria’s Bay and Inlet fisheries
	· The EMS was developed and is a living document that can be reviewed and improved as necessary. 
· The EMS demonstrated the VBIFA members commitment to environmental best practices and addresses the community’s concerns and improving confidence in the industry.
· In 2004, VBIFA was awarded a High Commendation in recognition of their work on the EMS, as part of the Victorian Coastal Awards for Excellence. However, the Western Port Bay fishery was closed soon after this for unrelated reasons, and therefore its EMS is no longer active.
· Other fisheries in the Victorian Bay and Inlet fisheries continue to use it. It has also been a catalyst for other fishing industries, e.g. Cockburn Crab fishery in WA.

	2002/303
EMS training
	· Continued development and maintenance of an internationally competitive seafood industry.
· Improvement in the quality of the skills and knowledge base with regard to ESD and EMS.
· Improved success of development and adoption of EMS. 
· Cultural change within the industry with respect to ESD.
· Increased industry participation in and ownership of the continual improvement of management with respect to ESD objectives.
· Increased community and government confidence with respect to EMS and the environmental responsibility of the seafood industry.

	2003/062
Environmental innovation Queensland
	· Fishermen involved in establishing the EMS have increased their knowledge and skill-base in terms of facilitation, communication, risk assessment and reporting practices.
· In the pilot regions, the traditional culture of conflict and resistance to change has slowly transformed into a culture of unity, common goals and performance planning.
· The development of common vision and goals means that the seafood industry groups involved will be well placed to negotiate with other stakeholders on a range of key issues.
· The unified approach assists the State Government and other stakeholders as they will now work with one group than a disparate range of groups and individuals. 
· An increase in community and consumer confidence in the seafood industry’s performance within the pilot regions, allowing strengthened relationships between fishers and other members of coastal communities, as well as better equipping the broader community to develop informed opinions on the management of fisheries resources.
· The Moreton Bay EMS developed through the project has been very successful, and had some flow-ons to the Mackay region.

	2003/063
EMS for NSW  estuary fishers and oyster farmers
	· The EMSs that were developed through the project have increased the capacity of the proponents to represent themselves, their estuary and region or fishery on key ESD and environmental management issues.
· Some resource-sharing conflicts in estuaries in NSW have the potential to be reduced through the provision of management tools to allow the industry to demonstrate their responsible and sustainable practices. This has been of particular value to the oyster industry in determining its carrying capacity.
· The NSW oyster industries and the Hawkesbury trawl industries continue to use the EMS. 
· Some valuable lessons were learned with respect to ensuring industry is ready and willing and appropriately resourced to implement such schemes.

	2003/064
EMS for SA’s rock lobster and prawn fisheries
	· Fishers have a stronger understanding of their obligations and responsibilities to the environment and the EMS has provided them with a way to demonstrate this.
· The breadth of knowledge and understanding of environmental issues by fishers has increased and will allow them to proactively address environmental dilemmas in the future.
· The project provided an example of developing and adopting EMS within the seafood industry that can be used by other industries.
· The attendance at the training courses indicated that adoption of the EMS was likely to occur, and now over 50% of the rock lobster industry has third party certification.  
· The Clean and Green program has been extended to Queensland (but not yet taken up) and demonstrated to Western Australia, the Spencer Gulf, Victoria and Tasmania.
· It has been used for branding and marketing rock lobster to the US and China.
· It has ensured retained access and reduced management scrutiny.
· The prawn industry has also adopted the program.

	2004/008
Environmental accountability in NT
	· Increased security of resource access for the professional fishing industry based on factual and quantifiable information available to all.
· Potentially improved market prices and continued sustainable management of fisheries might lead to improved profitability.
· A heightened awareness and understanding of the importance of demonstrating compliance with the principles developed through the EMS vehicle.
· A major attitudinal shift within industry generally, with industry’s environmental responsibility and performance now widely understood.
· The Northern Territory government has contributed in-kind and cash resources for extension of the program, and all fisheries are continuing to use the EMS developed.

	Other

	2002/434
Supply chain management
	· The project was linked to a broader integrated environment and product management strategy applicable to the rocklobster supply chain (the Clean Green Strategy), and brought non-environmental food safety standard aspects into this pre-existing strategy.
· The industry members have been trained and the strategy adopted.
· It was extended to other Southern rocklobster producing states of Tasmania and Victoria to create the premium brand Australian Southern Rocklobster.
· The branding and Clean Green label have significantly resulted in improved market access internationally, and has also contributed to an increased price.
· By bringing the food safety aspects into the Clean Green Strategy, efficiencies have been achieved with respect to export requirements of AQIS.

	2003/223
Environmental audit of marine aquaculture in SA
	· The recommended monitoring programs been taken up by the yellowtail kingfish and abalone aquaculture industries in South Australia
· Lessons from the project have contributed to the development of monitoring programs for other industries in other locations.
· The monitoring data demonstrated the limited impact the yellowtail kingfish industry was having, and therefore led to the development of new sites to grow-out yellowtail kingfish and allowed the expansion of the size of aquaculture zones in Fitzgerald Bay.

	2004/410
Reducing plastics
	· The project has not directly led to any significant changes or developments with respect to the use of plastics in the capture industry.

	2005/235
Recreational fishing tournaments
	· The project led to the development of NEATfish by Recfish Australia, which is a standard for national environmental assessment of tournament fishing. It is a scoring system based on a 1 to 5 star model which classifies fishing tournaments on their environmental, social and economic impacts.
· The standard has been used by a number of tournaments including the Rocky Barra Bounty. The Great Barrier Reef Marine Park Authority is considering using a similar system for accrediting activities within the Park.
· The standard can be used to attract sponsorship and to improve community relations, in demonstrating responsibility of tournaments. 




Benefits 

Table 8 provides a summary of actual and potential benefits for each project.

Table 8: Summary of Project Benefits

	Project
	Benefit

	ESD

	2000/145
National sustainable indicators
	· Ensures fisheries have the ability to comply with the EPBC Act and therefore meet export requirements.
· Reduced resources required for individual jurisdictions to meet requirements for reporting against ESD principles, due to a standardised approach being developed.
· Provision of knowledge and support for a number of subsequent projects.  

	2000/153
Integrating knowledge and data for ESD
	· Benefits to researchers, industry and regulators in terms of improved data and knowledge for spatial management of fisheries resources, and therefore spatial management and protection decisions based on more accurate data.

	2000/196
Environmental management of shrimp farming
	· Increased recognition of Australian shrimp farming industry as leaders with respect to Code of Practice issues, with increased levels of overseas work for Australian shrimp industry specialists.  

	2001/082
ESD subprogram – strategic planning
	· Saved government and industry resources through establishing a common reporting framework for all industries and jurisdictions, and reducing potential conflict.  
· Detailed assessments against all ESD principles for individual fisheries that were assisted by the ESD subprogram will ensure that these fisheries are able to meet their requirements under legislation, and allow the industry to have access to the resource, and the fisheries to continue to operate at sustainably optimal levels.

	2002/086
ESD subprogram - scoping
	· The ESD Manual saves resources through allowing authorities to identify areas of need and focus resources in those areas, rather than taking broader precautionary approaches.
· The ultimate benefit of the ESD approach is to ensure appropriate reporting that allows industry to ensure continued access to the resource. 

	2003/056
Social assessment handbook
	· Improved understanding of the contributions made by the fishing sector to coastal communities and a nationally recognised single template for social assessment for all jurisdictions allows ESD and other assessments to appropriately take account of social impacts when making resource use decisions (e.g. zoning, spatial management).

	EMS

	2000/146
Developing environmental management standards
	· The materials developed provide a foundation upon which the participating industry associations can further develop and implement their environmental management systems, resulting in saved resources for industries and jurisdictions if they were each to approach the EMS individually without the guideline to use as a template.
· The ultimate benefits of the EMSs adopted by individual fisheries and industries will be retained access to the fisheries resource.

	2002/090
EMS for Victoria’s Bay and Inlet fisheries
	· Continued access to fisheries resource, through demonstration of the members commitment to environmental best practices to both the community and regulators.

	2002/303
EMS training
	· Increased community and government confidence with respect to EMS and the environmental responsibility of the seafood industry, through improved skills, knowledge base, adoption and cultural change with respect to EMS and ESD.
· This increased confidence allows continued access to the fisheries resource. 

	2003/062
Environmental innovation Queensland
	· Increased knowledge and skill-base of industry members with respect to risk assessment and reporting practices.
· Saved industry and government resources through a unified approach to working with State government and other stakeholders.
· An increase in community and consumer confidence in the seafood industry’s performance within the pilot regions, and therefore increased probability of retaining access to the fishery.

	2003/063
EMS for NSW  estuary fishers and oyster farmers
	· Increased the capacity of industry members to represent themselves, their estuary and region or fishery on key ESD and environmental management issues.
· Saved industry and government resources in terms of reducing resource-sharing conflicts in estuaries in NSW. 
· Demonstration of responsible and sustainable practices allowing continued access to the resources at sustainably optimal levels (particularly for NSW oyster industries and the Hawkesbury trawl industries). 

	2003/064
EMS for SA’s rock lobster and prawn fisheries
	· The breadth of knowledge and understanding of environmental issues by fishers has increased and will allow them to proactively address environmental dilemmas in the future. It will also allow them to demonstrate how they are meeting their environmental obligations and responsibilities. 
· This has ensured retained access and reduced management scrutiny for the industry.
· Increased demand for rock lobster from the US and China, due to the use of the Clean and Green label.  

	2004/008
Environmental accountability in NT
	· Increased security of resource access for the professional fishing industry.
· Potentially improved market prices and continued sustainable management of fisheries will lead to improved profitability.

	Other

	2002/434
Supply chain management
	· Addressing food safety standards in the Clean Green label has contributed to improved market access internationally, and has also contributed to an increased price.
· There have been savings in meeting regulations associated with exporting through AQIS. 

	2003/223
Environmental audit of marine aquaculture in SA
	· Contributed to allowing sustainable expansion of yellowtail kingfish and abalone aquaculture industries in South Australia.
· Informed policy development for environmental planning and access to sites.

	2004/410
Reducing plastics
	· This project has increased knowledge regarding the use of plastics in the industry, but has not had any direct benefit.

	2005/235
Recreational fishing tournaments
	· Demonstration of responsibility of the tournaments, leading to improved community perceptions and therefore reduced probability that tournaments will be restricted in size, or disallowed altogether. Tournaments provide significant incomes to local communities. 
· The standard can also be used to attract sponsorship for tournaments. 



An overall benefit from investing in research in this area is that it has positioned  Australia at the forefront of ESD policy development. This has allowed Australian scientists and policy makers to have access to world leading information. 

As indicated in the benefits table above, one of the key benefits of investing in ESD and EMS frameworks is the maintenance of access to the fisheries resources, through being able to demonstrate environmental responsibility.  The conceptual framework developed for ESD maps out how the general ESD objectives will be applied in the fisheries context; the scope of the issues that will be addressed, and how progress will be reported and assessed. With respect to wild catch fisheries, each reporting unit is a ‘fishery’ as defined by the management agency. There are eight major components of ESD reporting relevant to fisheries, and they are grouped into three categories:
· Contributions of the fishery to ecological wellbeing
· Contributions of the fishery to human wellbeing
· Ability to achieve

The eight components within these three categories are further sub-divided into more specific sub-components using a component tree structure.  They can be tailored to suit the particular circumstances of each fishery. The reporting framework is being progressively applied to all Australian fisheries and is becoming an integral part of fisheries management. The primary goal of the ESD reporting is to assist and improve fisheries management, with additional goals of addressing environmental and other requirements imposed by legislation, certification schemes and consumer and community demands. ESD frameworks and reporting also offer a formal and transparent way of considering social, economic and environmental factors in decision making.  Communities and regulators will have an improved understanding of how fisheries are managed. 

There is also an ESD reporting framework for aquaculture, which differs slightly to that for wild catch in that it is structured on spatial levels and the three main components are:
· Whole of industry issues
· Catchment/regional issues
· Within facility issues

Table 9 summarises the key legislation, issues and policy pressures for which the ESD framework is valuable.

Table 9: Summary of Legislation, Issues and Policy Pressures

	Pressure
	Requirements
	Agency Responsible

	Legislative commitment to ESD and fisheries
	All government’s policy
	Each fisheries jurisdiction

	Government and general community expectations and auditing
	Wildlife Protection Act, Environmental Protection and Biodiversity Conservation Act, State EPAs, Departments of Environment and Office of Auditor Generals
	Government agencies and industry

	Other related policies
	Oceans
	Government agencies

	Market access/leverage
	Environmental accreditation
	Marine Stewardship Council, International Standards Organisation, markets, industry


Source: National Fisheries ESD website

While the ESD framework encompasses all aspects and issues of the management activities that may affect natural resources, EMSs can develop a single issue, or can apply to a single operator. 

Seafood Services Australia (SSA), who is responsible for the promotion, support and training associated with EMS, promotes the EMS to industry by stating that the use of EMS is the key to future access to natural resources for the wildcatch and aquaculture industries.  Other potential benefits of EMS adoption identified by SSA include increased profits, improved relations with community and strengthening of industry’s credentials within governments and the general community. Other benefits of EMS adoption for businesses identified by SSA include securing market access, improved reputations allowing more influence in industry debates, demonstration of compliance with relevant laws, and increased safety and morale. 

An EMS not only covers the environmental aspects of an organisation, but also can address issues associated with food safety and quality, occupational health and safety, profitability and public relations.  An EMS may cover a single environmental risk, be a code of practice, or be a third party audited certified system. It may also cover an individual business, several businesses with common interests, or all businesses in a particular fishery or aquaculture sector. 

A number of EMSs have been developed by industry using the Seafood EMS process developed in this cluster. Not all of these EMSs have been funded through the specific projects included in this cluster, but the general EMS frameworks and manuals developed in this cluster have formed their basis.  Table 10 presents the list of EMSs that currently exist for the industry, and indicates which of those used the EMS model developed through this cluster of projects (known as the SSA model).

Table 10: List of Seafood EMS Schemes

	Name of Organisation or EMS Name
	Utilised SSA Model

	Queensland

	Gulf of Carpentaria Barramundi Fishery (Code of Practice)
	Yes

	Mackay Commercial Fishers
	Yes

	Cardwell Commercial Fishers
	Yes

	Hervey Bay Commercial Fishers
	Yes

	Rocky Point Prawn Farm (ISO14001)
	

	Eastern Tuna and Billfish Fishery (Code of Practice)
	

	Bribie Island: Ecovision 2020 (Environmental Action Plan)
	Yes

	Moreton Bay Seafood Industry Association 
	

	South Australia

	Tuna Farm (ISO14001)
	

	Marine Scale fishery
	

	Coorong fishery (finished pre-assessment for Marine Stewardship Council)
	Yes

	Southern Rock Lobster: Clean Green Program (Whole chain EMS)
	Yes

	Western Australia

	WAFIC (EMS for WA fisheries)
	Yes

	Pearl Culture Industry EMS
	Yes

	Western Rock Lobster (Marine Stewardship Council accredited)
	

	New South Wales

	Mesh Netters in Clarence River 
	Yes

	Manning River Commercial Fishery
	Yes

	Wonboyn Oysters Pty Ltd
	Yes

	General Fishery, Wallis Lake
	Yes

	Bateman’s Bay EMS Cluster Group
	Yes

	Hawkesbury Trawl Association (Environmental Action Plan)
	Yes

	Victoria

	Eastern Zone Abalone Fishery 
	

	Eel fishery (Marine Stewardship Council)
	

	Bay and Inlet Fisheries Association (Marine Stewardship Council)
	Yes

	Central Zone Abalone (started pre-assessment for Marine Stewardship Council)
	

	Tasmania

	West Coast Blue Grenadier (started pre-assessment)
	

	Little Swanport Oyster EMS (aquaculture)
	Yes

	Oyster Growers (St Helen’s Marine Farmers)
	Yes

	NT

	NT-Barramundi, shark, coastal, net and line, demersal reef, trepang
	Yes





Summary of Benefits 
Table 11 provides in a triple bottom line framework a summary of the principal types of benefits associated with the outcomes of the investment.  

Table 11: Summary of Benefits in a Triple Bottom Line Framework 

	Economic
	Environmental
	Social

	1. Improved access to fish resources for a wide range of wildcatch fisheries
	7. Increased environmental responsibility and improved sustainability of aquaculture and wildcatch fisheries 
	8. Increased awareness and accounting of contribution of fisheries to communities when making resource use decisions

	2. Reduced use of industry and government resources in monitoring and evaluating environmental status of industries
	
	

	3. Potentially increased domestic and export demand from some consumers and markets who are highly environmentally conscious 
	
	

	4. Potential cost reductions along the supply chain through adoption of best management practices to address EMS
	
	

	5. Increase in size of yellowtail kingfish aquaculture industry 
	
	

	6. Continued access to fishery resource for recreational fishing tournaments, with associated community economic benefits
	
	



The benefits identified above have been classified into other categories in Table 12. This provides a subjective assessment of the magnitude of each benefit and its distribution among beneficiaries.   


Table 12: Summary of Importance of Benefits by Beneficiary Type 

	
	Fishing industry
	Spillovers

	
	
	Other industries
	Public

	Economic
	1. ***
2. **
3. *
4. **
5. *
6. *
	
	2. **

	Environmental
	7. *
	
	7. **

	Social
	8. *
	
	8. **


*** Major contribution     ** Some contribution     * Minor contribution  

Public versus Private Benefits 
Both private and public benefits will arise from the cluster investment. On the basis of the eight benefits listed in Table 12, and equal weighting for each benefit, it could be concluded that public benefits to Australia could make up 27% of the total benefits. If the subjective weightings provided in Table 12 are taken into account, then 33% of the total benefits could constitute public benefits to Australia. 

Distribution of Benefits Along the Fish Supply Chain 
The improved access benefits will impact initially on fishers but some will be passed on along the supply chain including consumers. The cost reductions along the supply chain will also be shared with other members of the supply chain including fishers and consumers. Any increased demand will also be shared along the supply chain.  

Benefits to Other Industries
It is likely that most industry benefits will be confined to the fishing industry. However there may be some benefits to other primary industries in Australia through the use of ESD framework as a basis for the Signposts framework.

Benefits Overseas
There are likely to be limited spillovers to overseas industries or consumers, however some lessons from Australia’s approach to ESD and EMS may be significant for overseas fisheries.  

Additionality and Marginality
The investment in the projects in this cluster has been an important component of FRDC's total investment (medium priority). If FRDC had not received funding from government, some of the investment would probably still been made and some of the public benefits identified still   been delivered. Further detail is provided in Table 13.


Table 13: Potential Response to Reduced Public Funding to FRDC

	1. What priority were the projects in this cluster when funded?
	Medium  

	2. Would FRDC have funded this cluster if only half of public funding of FRDC had been available?
	Yes, but with a lesser total investment of about 50-75% of actual. 

	3. Would the cluster have been funded if no public funding for FRDC had been available?
	Yes but with only about 25-50% of actual funding  



Match with National Priorities 
The Australian Government’s National and Rural R&D priorities are reproduced in Table 14. (updated in May 2007 and current as of July 2009 (http://www.daff.gov.au/agriculture-food/innovation/priorities)).

Table 14: National and Rural R&D Research Priorities 2007-08

	Australian Government 

	National Research Priorities
	Rural Research Priorities 

	1. An environmentally sustainable Australia
2. Promoting and maintaining good health
3. Frontier technologies for building and transforming Australian industries
4. Safeguarding Australia
	1. Productivity and adding value 
2. Supply chain and markets 
3. Natural resource management 
4. Climate variability and climate change 
5. Biosecurity 
Supporting the priorities:
1. Innovation skills 
2. Technology 



A major focus of the investment in this cluster has been on the first National Research Priority (an environmentally sustainable Australia), with some focus on the fourth Priority also. The investment was strongly associated with Rural Research Priority 3 (natural resource management), with minor contributions to Priorities 1 and 5.  Supporting priority 1 was also addressed. 


Quantification of Benefits

Benefits Valued
The major benefit from this cluster of projects that is valued is the maintenance of access to the fisheries resource. This is due to the industry being able to demonstrate and report to the community and to regulators that the industry is acting as a group of responsible environmental citizens. Without the research funded in this cluster, it is likely that perceptions of overfishing and environmental damage would have led to pressure from the community for regulators to place further limits on the take from wildcatch fisheries. 

The reporting, data collection and management frameworks established and implemented through these projects has allowed the industry to proactively demonstrate their awareness of and commitment to minimising the industries impact on the environment, and to sustainably managing the fisheries resource. It is maintenance of access that is valued in the following economic analysis. There are also a number of potential benefits from the investment cluster that are not valued including reduced legislation enforcement costs,  benefits to the recreational fishing tournaments, potential industry cost reductions, and some potential increases in demand due to clean and green branding of fisheries products.  

Also, benefits of EMS and ESD reporting frameworks for aquaculture industries including the yellowtail kingfish industry, are not valued. EMS guidelines and ESD reporting frameworks have been developed for aquaculture, and are being implemented. However as demonstrated in Table 10, at this stage the majority of adoption of EMS has been for wildcatch.  In addition, there are other significant efforts being made with respect to understanding and reporting on the environmental impacts of aquaculture and many of these benefits have been driven by separate projects reported on in other clusters, including those for the aquaculture salmon industry and southern bluefin tuna industries. Another benefit not valued is the potential environmental benefit, including an improved sustainability of both aquaculture and wildcatch fisheries.
  
Maintenance of Access
It was estimated that the majority of the 17 projects in this cluster would have made some contribution to a favourable image of the wild catch industry in the eyes of the community and regulators, particularly the local communities closest to the fishery activities. Community perceptions probably influence polices and regulations associated through influencing the extent of conservatism adopted by regulators. The regulators themselves would also be influenced by the quality of information on environmental management practices and sustainability indicators that is available from the industry.  

The influence on community and regulators is valued through assumptions on the probability of the wild fisheries extracted tonnage being more conservatively viewed than it is currently. For example, assuming there was a probability before the investment of 0.55 of regulators moving to a more conservative take across some fisheries, this could have fallen to a 0.45 probability with the investments as described. The fall in catch is assumed to be a 10% fall for 50% of the fisheries as it is assumed that the probability change will not apply to some fisheries. The 10% fall in catch would be accommodated by 50% of the input resources applied previously being made redundant and therefore having no opportunity value. The total wild catch production before any impact is assumed to be 188,000 tonnes per annum (ABARE, 2009) and the average price received for wild catch is assumed to be $7.57 per kg whole fish (ABARE, 2009).  

Summary of Assumptions
A summary of the key assumptions made is shown in Table 15.

Table 15: Summary of Assumptions

	Variable
	Assumption
	Source

	Maintenance of Access

	Average wild catch (tonnes)  
	188,000 tonnes per annum wholefish (average for the years ending June 2006-2008)
	ABARE (2009)

	Probability of change to a more conservative access situation assuming  sustainability status retained – without the investment 
	0.55
	Consultant estimate 

	Probability of change to a more conservative access situation assuming  sustainability status retained – with the investment  
	0.45
	Consultant estimate 

	Level of reduction of catch 
	10%
	Consultant estimate 

	Proportion of catch to which change in probability occurs 
	50%
	Consultant estimate 

	Average wild catch price 
	$7.57 per kg  (average for the years ending June 2006-2008)
	ABARE (2009)

	Proportion of input resources made redundant due to catch decrease  
	50%
	Consultant estimate 

	Year of first impact 
	2005/06
	Consultant estimate 

	Year of maximum impact 
	10 years after first impact 
	Consultant estimate 




Results

All past costs and benefits were expressed in 2008/09 dollar terms using the CPI. All benefits after 2008/09 were expressed in 2008/09 dollar terms. All costs and benefits were discounted to 2008/09 using a discount rate of 5%. The base run used the best estimates of each variable, notwithstanding a high level of uncertainty for many of the estimates.  Investment criteria were estimated for both total investment and for the FRDC investment alone. All analyses ran for the length of the investment period plus 30 years from the last year of investment (2008/09) to the final year of benefits assumed. 

Tables 16 and 17 show the investment criteria for the different periods of benefits for both the total investment and the FRDC investment.

Table 16: Investment Criteria for Total Investment
(discount rate 5%)

	Years
	0
	5
	10
	20
	30

	Present value of benefits ($m)
	3.74
	14.37
	26.4
	43.31
	53.66

	Present value of costs  ($m)
	8.54
	8.54
	8.54
	8.54
	8.54

	Net present value ($m)
	-4.80
	5.84
	17.90
	34.77
	45.13

	Benefit–cost ratio 
	0.4
	1.7
	3.1
	5.1
	6.3

	Internal rate of return (%)
	negative
	13.0
	18.6
	20.5
	20.7



Table 17: Investment Criteria for FRDC Investment
(discount rate 5%)

	Years
	0
	5
	10
	20
	30

	Present value of benefits ($m)
	1.72
	6.61
	12.17
	19.93
	24.69

	Present value of costs  ($m)
	3.91
	3.91
	3.91
	3.91
	3.91

	Net present value ($m)
	-2.19
	2.70
	8.26
	16.02
	20.78

	Benefit–cost ratio 
	0.4
	1.7
	3.1
	5.1
	6.3

	Internal rate of return (%)
	negative
	13.2
	18.8
	20.7
	20.9



The annual cash flow of undiscounted benefits is shown in Figure 1 for both the total investment and for the FRDC investment.

Figure 1: Annual Cash Flow of Benefits



Table 18 shows a subjective assessment of the different benefits against the rural research priorities.  Bear in mind that this assessment refers only to those benefits that were valued. 

Table 18: Benefits Valued and Rural Research Priorities

	Benefit 
	PVB
($m)
	Product-ivity and Adding Value  
	Supply Chain and Markets 
	Natural Resource Manage-ment 
	Climate Variability and Climate Change 
	Biosecurity 

	
	
	% subjective allocation to each priority 

	Maintenance of access
	53.66
	50
	0
	50
	0
	0

	Total ($m)
	53.66
	26.83
	0
	26.83
	0
	0

	Total (%)
	100
	50
	0
	50
	0
	0




Sensitivity Analyses
Sensitivity analyses were carried out on some variables and results for the total investment are reported in Tables 19 to 21. All sensitivity analyses were performed with benefits taken over the life of the investment plus 30 years from the year of last investment. All other parameters were held at their base values. 

Table 19 shows the sensitivity of the investment criteria to the discount rate.  

Table 19: Sensitivity to Discount Rate  
(Total investment, 30 years)

	Criterion 
	Discount Rate 

	
	0%
	 5% (Base)
	10%

	Present value of benefits (m$)
	401.96
	53.66
	33.17

	Present value of costs (m$)
	6.70
	8.54
	10.86

	Net present value (m$)
	98.26
	45.13
	22.31

	Benefit-cost ratio
	15.7
	6.3
	3.1 



Table 20 shows sensitivity of the investment criteria to the assumption regarding the degree to which the research decreases the probability of change to more conservative access conditions. 

Table 20: Sensitivity to Probability of Conservative Access Conditions  
(Total investment, 30 years)
 
	Criterion 
	Probability   

	
	0.50
	0.45 (Base) 
	0.40

	Present value of benefits (m$)
	26.83
	53.66
	80.49

	Present value of costs (m$)
	8.54
	8.54
	8.54

	Net present value (m$)
	18.29
	45.13
	71.96

	Benefit-cost ratio
	3.1
	6.3
	9.4

	Internal rate of return (%)
	13.6
	20.7
	25.8



Table 21 shows sensitivity of the investment criteria to the proportion of catch to which the change in probability occurs. 

Table 21: Sensitivity to Proportion of Catch Impacted
(Total investment, 30 years)
 
	Criterion 
	Proportion of Catch Impacted   

	
	25%
	50% (Base) 
	75%

	Present value of benefits (m$)
	26.83
	53.66
	80.49

	Present value of costs (m$)
	8.54
	8.54
	8.54

	Net present value (m$)
	18.29
	45.13
	71.96

	Benefit-cost ratio
	3.1
	6.3
	9.4

	Internal rate of return (%)
	13.6
	20.7
	25.8



Confidence Rating  
The results produced are highly dependent on the assumptions made, many of which are uncertain.  There are two factors that warrant recognition.  The first factor is the coverage of benefits.  Where there are multiple types of benefits it is often not possible to quantify all the benefits that may be linked to the investment.  The second factor involves uncertainty regarding the assumptions made, including the linkage between the research and the assumed outcomes 

A confidence rating based on these two factors has been given to the results of the investment analysis (Table 22). The rating categories used are High, Medium and Low, where:
High:		denotes a good coverage of benefits or reasonable confidence in the 			assumptions made 
Medium:	denotes only a reasonable coverage of benefits or some significant 				uncertainties in assumptions made 
Low:	denotes a poor coverage of benefits or many uncertainties in assumptions made 

Table 22: Confidence in Analysis of ESD/EMS Cluster

	Coverage of Benefits
	Confidence in Assumptions

	Medium
	Medium




Association with FRDC KPIs

The Key Performance Indicators (KPIs) for FRDC fall into five groups as provided in Table 23. The investments analysed in this evaluation have addressed KPIs in challenges A and B. In particular, significant contributions have been made to KPIs in A1, A2 and A3, as well as C2 and E2.

Table 23: FRDC Key Performance Indicators by Strategic Challenge as per R&D Plan 2005-2010 (a)

	Strategic Challenge 
	KPI

	A. Natural resource sustainability 
	1. Self or co managed fisheries governance structures and processes 
2. Reduction of species that are overfished
3. Increased use of fisheries R&D outputs by fisheries management agencies  

	B.  Resource access and resource allocation 
	1. Socio-economic resource allocation assessments incorporated into fisheries resource allocation processes
2. Evidence of improved use of spatial management as a tool for fisheries management 

	C. Response to demand; profitability 
	1. New markets accessed
2. Third party audited quality standards for vessels and processors
3. Increase in finfish production through improved feeds and feeding practices
4. Commercial operation for fish processing waste
5. Use of improved stock from selective breeding programs    

	D. People development 
	1. Seafood people to complete Australian Rural Leadership program annually
2. Postgraduate student completions
3. Industry people to attend “Advance in Seafood” Leadership Development Program   

	E. Community and consumer support 
	1. Increased consumption of seafood
2. Aquaculture ventures able to access new sites 


(a) Note that several projects were started under previous R&D plans


[bookmark: _GoBack]Lessons Learnt for Future Investment

There are significant gains that can be made in addressing environmental and social issues in primary industries, when the achievement of those benefits can also contribute to private economic benefits to industry.  


Conclusions

Investment was made in a total of seventeen projects within the cluster with the FRDC contribution approximating 46% of the total costs involved.  

A number of potential benefits associated with this investment were identified, with both public and private benefits identified.  The principal private benefit from the investment was its influence on maintaining access to fishing resources, and it was this benefit that was valued in the analysis.

Overall, the investment criteria estimated for the investment of $8.5 million (present value of costs) in the seventeen projects in the cluster were positive with a net present value estimated at $45 million and a benefit-cost ratio of over 6 to 1, (all expressed in 2008/09 $ terms and estimated using a discount rate of 5%; benefits estimated over 30 years from the final year of investment). 
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