Future priority setting and implementation process
Flowing from this National Sugarcane Industry RD&E Strategy will be an implementation process supported by operational plans and agreements. These subsidiary plans will address issues of industry and government  cooperation and collaboration, information sharing, funding, access

to capability and reporting. Details regarding these operational activities do not appear in this strategy document; however, an agreed process for industry‐led RD&E priority setting and resource allocation is presented.

This process, illustrated in Figure 5, was developed by the National Sugarcane Industry RD&E Strategy workshop participants and further refined by the Working Party. It outlines the agreed process for industry‐led RD&E priority setting and resource allocation and will provide improved mechanisms for information sharing and collaborative investment on behalf of industry, government and RD&E providers. This process represents significant change in priority setting mechanisms, with all stakeholders participating in the process and endorsing the outcomes.

Figure 5. Future priority setting and implementation process
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Stage 1 (set industry direction and goals): This stage of the process involves industry direction setting and definition of industry goals. This ASA‐led activity will occur biennially and will include an economic review of industry threats, costs and opportunities. Outcomes of the process will include identification of measures needed to reduce costs, improve productivity, improve sustainability and set new directions. Representative bodies will be asked to review and adopt the agreed goals.

A research committee comprising representatives of industry RD&E stakeholders will be established in 2010. It will be essential that the chosen committee representatives are able to allocate time to interact with the RD&E community to understand implications of funding decisions.

The following guiding principles have been developed to create a framework for the research committee operations. The committee:

1.   articulates an agreed vision and strategic priorities for sugarcane RD&E

2.   engages and commits key stakeholders

3.   focuses and coordinates investment on strategic priorities to balances time horizons,
value chain beneficiaries and emergent innovations

4.   prioritises RD&E to achieve strategic outcomes for the sugarcane industry
5.   builds and sustains the required RD&E capability, including:


facilitating specialisation and resource and knowledge sharing


supporting trans‐disciplinary RD&E where required

building the capacity and career paths to attract and retain people in all sectors of the industry related to RD&E

6.   demonstrates impact for accountability and continuous improvement

7.   sets the framework to avoid duplication.

Stage 2 (develop research themes): This part of the process involves the research committee meeting annually to define the industry RD&E themes.

In defining the industry RD&E themes, the research committee will consider both the goals set by the industry as well as the public policy goals and take into account research requirements of external funders, especially the Australian Government. The outcome of this process will be identifying the RD&E required to achieve industry and public policy priorities and exposing gaps in current knowledge or technology. This will be a separate process to that used to develop the industry action list to achieve broader industry priorities.

Stage 3 (review and analysis of feasibility and attractiveness): This part of the process reviews and prioritises potential research themes to establish feasibility and attractiveness for R&D. The research committee will engage in dialogue with researcher providers regarding research themes.

Stage 4 (resource allocation): The research providers will be asked to develop broad project areas within themes and indicate the short‐ and long‐term focuses of the project areas. This will allow the research committee to prioritise RD&E themes based on the relative attractiveness and feasibility of the project areas. Once prioritised, the research committee will provide advice on apportioning total available RD&E funding between the RD&E themes. It is anticipated the RD&E providers will respond to the priorities within the governance framework of their organisations. Stages 3 and 4 will occur almost simultaneously and will require consensus across the sector.

Specific initiatives beyond the initial allocation may be required between reviews if urgent issues arise that need to be addressed immediately.

Stage 5 (monitoring): Application of resources and R&D progress will be monitored via annual reviews convened by the research committee. Research organisations will be asked to report to the research committee on funding of projects within each research theme. The research committee will monitor progress of R&D toward desired outcomes. In addition, while the research committee would not be involved in determining funding to individual projects, it will monitor at the theme level, the actual application of RD&E resources against desired allocations. The research committee will produce a research ‘prospectus’ to indicate areas of industry research interest to external bodies.

Stage 6 (feedback): Feedback is an essential part of continuous improvement and involves providing feedback on the outcomes of the research committee processes back into Stage 1.

The sugarcane industry, as outlined in the section ‘Defining RD&E priorities’, has identified the industry’s goals and, through the strategy development activities, has established an initial set of RD&E themes. The research committee will lead the implementation of Stages 3–6 of the strategy.

Actions
Research committee
The first step is to form the research committee comprising representatives of industry RD&E stakeholders. The following guiding principles have been developed to create a framework for the research committee operations. The committee:

1.   articulates an agreed vision and strategic priorities for sugarcane RD&E
2.   engages and commits key stakeholders

3.   focuses and coordinates investment on strategic priorities to balances time horizons, value chain beneficiaries and emergent innovations

4.   prioritises RD&E to achieve strategic outcomes for the sugarcane industry

5.   builds and sustains the required RD&E capability, including:

–
facilitating specialisation and resource and knowledge sharing

–
supporting trans‐disciplinary RD&E where required
–
building the capacity and career paths to attract and retain people in all sectors of the industry related to RD&E

6.   demonstrates impact for accountability and continuous improvement

7.   sets the framework to avoid duplication.

The committee will convene at a time convenient to the membership.

Operational plans and agreements
The implementation process will be supported by operational plans and agreements. These subsidiary plans will address issues of industry and government cooperation and collaboration, information sharing, funding, access to capability and reporting. These plans and agreements will:


describe imminent and current RD&E initiatives


report on current RD&E progress and assess the impact of current and completed RD&E


provide arrangements for industry participation in RD&E


provide processes to ensure that RD&E outputs meet priority industry outcomes


develop other agreements and initiatives to meet emerging national needs


address mechanisms by which R&D needs are matched to capabilities


address mechanisms by which R&D funding is matched to R&D needs



address the relationship between the Australian R&D effort and international collaboration, including countries that may be both commercial competitors and identified under other government schemes as preferred scientific collaborators in areas relevant to sugar industry need


address the link between the ideal of industry‐wide information sharing, and the necessity of commercial confidentiality in technologies that are vital for future industry competitive efficiency.

Each organisation will maintain an operational plan that aligns with the objectives of the National

Strategy.

Abbreviations and acronyms
ACFA
Australian Cane Farmers Association ASA
Australian Sugar Industry Alliance ASMC
Australian Sugar Milling Council

BSES
BSES Limited

CANEGROWERS
Queensland Cane Growers Organisation Ltd

CCS
Commercial cane sugar

CRCSIIB
Cooperative Research Centre for Sugar Industry Innovation through

Biotechnology

CSIRO
 Commonwealth Scientific and Research Organisation DAFF
 Department of Agriculture, Fisheries and Forestry FEAT
Farm economic analysis tool

GM
Genetically modified

JCU
James Cook University

QUT
Queensland University of Technology

NCEA
National Centre for Engineering in Agriculture

DEEDI
Department of Employment, Economic Development and Innovation

PIMC
Primary Industries Ministerial Council

PISC
Primary Industries Standing Committee

RDCs
Rural R&D corporations and industry‐owned companies

R&D
Research and development

RD&E
Research, development and extension

SCU
Southern Cross University

SRDC
Sugar Research and Development Corporation

SRI
Sugar Research Institute

SRL
Sugar Research Limited

UQ
The University of Queensland

Appendix A. The seven Primary Industries Ministerial Council
(PIMC) operating principles
1.
PIMC agencies should cooperate and work with industries to encourage the establishment of a more efficient and effective RD&E system capability nationally for primary industries drawing on industry‐led initiatives and government led broader cross‐sectoral frameworks as necessary.



The long‐term (20‐year) vision of the sugarcane industry has been determined through industry consultation undertaken by SRDC and BSES and via the process of developing this strategy.


RD&E strategic objectives will be revised on a five‐year rolling basis, with appropriate RD&E

implemented to deliver against the priority industry outcomes.

2.
PIMC agencies should share information, plans and priorities for investment in RD&E to facilitate collaborative effort.



Joint organisational planning for collaborative RD&E in sugarcane should culminate in production of a cross‐agency, national operational plans and agreements.



In planning national collaboration and cooperation under this strategy, individual agency independence and freedom of action should be maintained. Commitment will occur with agreement to carry out specific, negotiated RD&E initiatives.



Joint arrangements should facilitate and encourage agency collaboration in RD&E for mutual benefit.


Arrangements under this strategy should be designed to allow agencies early mutual access to

RD&E for purposes of rapid integration of technology into production systems.


This strategy provides opportunities for creating better access to information, both nationally and internationally, by the scientific community and industry.

3.
RD&E funding levels should at least be maintained for primary industries, and investments, including from savings, should be re‐directed to improve the capability of the national system in priority areas.



An under‐pinning philosophy of this strategy is for agencies to consider joint initiatives for national funding with a view to creating synergies and efficiencies as well as savings and opportunities for re‐investment.



National priorities for RD&E have been developed under this strategy through industry consultation resulting in priority industry outcomes and RD&E strategic objectives. These will

guide future RD&E expenditure.


The audit of full time equivalent allocations and expenditure conducted to determine agency capability provides a quantitative baseline for assessment against this principle in future years.

4.
PIMC agencies should facilitate access to national research capability (people, infrastructure and information) by industry and RD&E partners across Australia.



Systems will be created that allow the national RD&E effort in sugarcane to be accessed amongst national agency partners and industry.


Intellectual property arrangements should enhance, rather than constrain, collaboration.


Arrangements for sharing of staff and infrastructure that are advantageous to all participants will be developed and implemented.

5.
PIMC agencies should support processes involving all the main participants in primary industries research to refresh the rural RD&E priorities and to encourage more consistent and rigorous monitoring of performance of RD&E targeting and delivery.



A system of monitoring and evaluation that focuses on RD&E outcomes, with a ‘triple bottom line’ reporting framework, will be crucial to determining successful outcomes from RD&E.


A system of peer review and continuous improvement for ongoing RD&E would enhance RD&E

quality.

6.
The important role of regional development and local extension is recognised as facilitating rapid uptake of innovation.



Operational planning will determine how linking and participating agencies might engage at various points in the RD&E continuum for a particular initiative.



Consideration needs to be given to national strategies and initiatives that will accelerate adoption and integration of technology.


Regional development and local extension will be essential to the success of this strategy.

7.
PISC should report regularly on progress in the development of the national RD&E system and priorities for action.



Participants involved in development of the National Sugarcane Industry RD&E Strategy will report progress to the PISC RD&E Sub‐committee.



Agencies involved in this strategy will continue to consult with all key national and regional organisational bodies and organisations that will be impacted by implementation of the National Sugarcane Industry RD&E Strategy.

Appendix B. Sugarcane industry RD&E provider capability statements
Sugar Research and Development Corporation (SRDC)
SRDC is an Australian Government statutory authority supported by grower and miller levies and Australian Government funding. SRDC focuses on producing outcomes to benefit the Australian sugarcane industry and the community. It does not conduct research itself but invests in, and manages, a broad spectrum of research by various research providers, with the goal of maximising stakeholder returns on RD&E investment.

SRDC focuses on the following areas:


improving the competitive position and cost‐efficiency of the Australian sugarcane industry


achieving sustainable use and sustainable management of the natural resource base of the sugarcane industry


applying industry, scientific and community resources more effectively to RD&E in the sugarcane industry


managing SRDC resources efficiently to improve the accountability for expenditure on RD&E for the sugarcane industry.

BSES Limited
Thorough research, creative development and effective extension of new knowledge and technology are vital to every agricultural industry. BSES Limited, an industry‐owned company, is the principal provider of RD&E to the Australian sugarcane industry. It aims to ‘deliver realised value to growers, millers and other customers from targeted research, development and extension’.

BSES Limited employs scientists, engineers, field staff, extension officers and administrative staff who work together to ensure that Australian sugarcane remains a valuable, viable commodity. BSES Limited has several major programs of work and conducts these through its stations, centres and laboratories that are located in

17 sugarcane growing areas throughout Queensland and northern New South Wales.

BSES’s strategic plan for 2008–13 identifies nine high‐priority actions:

Develop improved conventional varieties and enhance their adoption.


Develop and commercialise genetically modified sugarcane varieties.


Support an effective biosecurity capability for the Australian sugarcane industry.


Develop farming systems that improve the sustainability and supply security of customers.

Deliver RD&E‐based tailored solutions that improve the sustainability of customers’ businesses.


Develop and deliver alternative processing methods and other products derived from sugarcane.


Develop systems for sugarcane‐based biorefineries.


Develop and deliver technologies that improve sugarcane factory performance.


Maximise profit from BSES Limited intellectual property, products and services.

BSES Limited is organised into three RD&E business units supported by corporate services:


QCanes – variety improvement, molecular breeding, variety adoption, biosecurity, experiment stations


QCrops – improved cropping systems, technology support, extension


Sutech Solutions – consultancies.

Variety improvement: The conventional sugarcane breeding and selection program uses optimal genetic‐ evaluation systems to select parents, crosses and clones to deliver new, more productive cultivars to the Australian sugarcane industry. These cultivars also have adequate disease resistance to endemic diseases and acceptable milling characteristics and sugar quality. Variety introduction (foreign varieties) and variety exchange among regional programs enhance the germplasm used, both for breeding and varietal development. Varieties from this program are protected by plant breeders’ rights.

Molecular breeding: Applies plant biotechnology and plant functional biology strategies to develop new sugarcane varieties. It focuses on developing and applying useful gene and other crop improvement technologies to create sugarcane with increased commercial cane sugar (CCS), early maturation, drought tolerance and water‐use efficiency, nitrogen‐use efficiency and altered shoot growth. Developing automated

sugarcane micropropagation technologies (SmartSett®) to accelerate variety release and adoption is also a
major thrust of this program. Implementing molecular markers for marker‐assisted selection is another priority area. Much of this program’s research is carried out in collaboration with CSIRO Plant Industry, UQ and CSIRO Sustainable Ecosystems.

Variety adoption: Undertakes operations that maximise adoption of the most suited sugarcane varieties by clients and, in doing so, maximises industry productivity and profitability. The program has an important role in maximising benefits attained from the BSES Limited QCanes operations.

Biosecurity: Diseases and pests represent a significant threat to the continued security of cane supply for the Australian sugarcane industry. Cooperating with federal and state government departments to prevent entry of these pests and preparation for possible incursions is a high priority for this program. Assisting the Variety Improvement program to breed disease‐ and pest‐resistant varieties and conducting quarantine programs to prevent the spread of pests and diseases within Australia is also a high priority.

Experiment stations: Coordinates the management, maintenance and allocation of BSES Limited’s considerable investment in resources and infrastructure associated with experiment stations. The seven stations, at Ayr, Bundaberg, Meringa, Ingham, Mackay, Tully and Woodford, provide support in the form of land, irrigation, machinery, offices, laboratories, workshops, sheds, crossing facilities, glasshouses and labour for all programs.

Improved cropping systems: Comprises several sub‐programs that collectively aim to develop on‐farm packages and technologies to improve productivity, sustainability and supply security on‐farm and at district and regional levels. The sub‐programs focus on both a wide perspective and component parts of new farming systems, best‐practice nutrient management, sustainable weed management, sustainable pest management, and harvesting best‐practice and machinery optimisation.

Technology support: Responsible for the provision of chemistry‐based R&D, routine chemical analysis and chemical engineering expertise across BSES Limited. The program concentrates primarily on practical

outcomes that can be adopted by the industry, but also includes elements of basic and pure research. Program
activities are typically multi‐disciplinary in nature and include interactions with many other research and commercial partners across areas such as non‐sugar products, sugar quality, cane quality, near infra‐red technology, chemometric data treatment, separation technologies and the application of these skills to directly benefit the industry.

Extension specialists: Work with researchers and industry participants to increase the adoption of R&D by different customers in different regions. They have good working knowledge of all aspects of cane growing and use a variety of channels such as one‐on‐one contact, grower discussion groups, field days and media to facilitate change in practice for cane grower and other industry clients. Extension is embedded in BSES Limited QCanes and QCrops and ensures that research is responsive to industry needs and research findings are communicated in a timely manner and effectively. Specific extension centres are located at at Mareeba, Childers, Condong, Harwood, Innisfail, Proserpine, Rocky Point, and Sarina. Extension specialists also deliver tailored solutions as part of Sutech Solutions.

Sugar Research Institute (SRI)
Sugar Research Limited, trading as Sugar Research Institute (SRI) delivers world‐class technology solutions that

underpin the global competitiveness, sustainability and profitability of our stakeholders across the sugarcane industry.

On July 1, 2005, Sugar Research Limited entered into an exclusive affiliation with QUT, providing stakeholders with access to enhanced research and consulting capabilities and facilities. SRI, through sugar research and innovation at QUT, is Australia’s premier sugar processing R&D specialist, with capabilities in sugar manufacture, power generation, sugar refining and sugar chemistry.
SRI conducts extensive research programs for clients and offers a broad range of commercially available consultancy services, contract R&D, innovative factory equipment designs, products and computer software to help clients improve productivity and factory performance.

SRI focuses on the following areas:

sugarcane harvest, transport and cleaning

sugarcane preparation, milling and diffusion

by‐products (

HYPERLINK "http://www.sri.org.au/research/sugarcanepro/bagassehandl.jsp"bagasse, molasses, mud)

sugar manufacturing


energy (co‐generation, gasification, biofuels and ethanol)

process  engineering and design

computer modelling (

HYPERLINK "http://www.sri.org.au/research/cfdmodelling.jsp"computational fluid dynamics, finite element stress analysis)

sugar chemistry.
CSIRO
CSIRO is working to breed better sugarcane varieties, produce better and more diverse products and improve mill and post mill processing to help support a sustainable and profitable future for the Australian sugar industry.
CSIRO focuses on the following areas:

Wild sugarcane

Existing commercial sugarcane varieties are hybrids of two types. There are, however, many other types of sugarcane or closely related species with useful genes. These genes could provide characteristics beneficial to cultivated sugarcane. CSIRO is investigating sugarcane types in collections held by BSES Limited and in China to identify favourable traits. CSIRO will then try and incorporate these favourable traits into commercial sugarcane varieties without importing unfavourable traits. CSIRO is helping develop alternative sugarcane products and high‐yield varieties by developing molecular markers that flag useful and detrimental genes. Scientists have identified a number of markers for high sugar content and disease resistance and are now testing their reliability.
More sugar and new products

Sucrose, better known as sugar, is produced in the sugarcane’s leaves and transported to storage tissue in the stem. Sugar is extracted from the stem at the sugar mill. CSIRO is investigating the transport steps involved in moving sucrose from the leaves to storage cells in the stem. CSIRO is also investigating the unique features in sugarcane’s storage tissue, which allow high concentrations of sucrose to be stored. Using cultivated and wild varieties of sugarcane, CSIRO hopes to develop sugarcane that is better at storing sucrose. The aim is to breed new varieties of sugarcane with more sucrose, which could result in better profits for cane growers. Sugarcane has the potential to produce a range of other compounds for food or industrial applications. A greater understanding of sucrose transport and storage processes will provide basic information that can be applied to help produce compounds with a greater value than sucrose.

Breeding

In collaboration with BSES Limited, CSIRO performs an important role for the Australian sugar industry by breeding new, hardier and better yielding varieties of commercial sugarcane. CSIRO has variety breeding facilities in Townsville and Brisbane.

Supply chain

CSIRO is working to improve efficiencies in the Australian sugar industry supply chain by creating mathematical models that deal with supply chain complexity and produce first‐rate production schedules for complex industries such as the sugar industry.
Department of Employment, Economic Development and Innovation (DEEDI)
DEEDI contributes to RD&E in the sugar industry primarily through the following functions:
Agronomic advice and crop management

DEEDI researchers are active in the areas of agronomy, with particular emphasis on soil health, pests and diseases, new farming systems and the effects of break crops (legume and other). The main strength of this program is that it uses targeted extension from a ‘systems’ viewpoint, as opposed to working with individual elements that make up a farming system.

Business management

Business management helps growers develop higher‐level financial skills, marketing skills, and short‐ and long‐ term planning along with analysis of options. Incorporation of these skills and information and advice gained from agronomic RD&E is combined into a plan to maintain an economic, environmentally and socially sustainable enterprise in a rapidly changing environment.

Financial management is provided to growers via the services of the farm financial counsellor who will assist with monitoring current farm activities and evaluating future farm plans to ensure these areas complement each other and provide a better financial and environmental outcome.

Farm economic analysis tool (FEAT) is a gross margin analysis tool developed to help farmers and industry groups analyse their current operation and proposed changes of practice. FEAT used in this manner is an effective decision‐making tool for assessing the economic benefit of change in their enterprise.

Market development and trade information

We help growers improve their understanding of ‘marketing’ versus ‘selling’. This is especially important to those growers going into break crops for the first time. Trade information helps growers identify possible opportunities that may exist for them to be involved in an export supply chain.

Australian universities
The university sector represents Australia’s largest public investment in research and adult education aimed at enhancing Australian industry. It comprises the largest range of expertise across research and innovation processes that underpin future productivity and sustainability.

Universities within the geographic range of the sugarcane industry have the highest concentration of researchers with long‐standing involvement in research aimed at directly helping the industry. But there are many instances of important long‐term contributions based on expertise rather than geographic proximity, and many instances where it has been important to dip into the wider pool of academic expertise to form successful teams addressing changing industry needs and opportunities.

Recent areas of ‘university‐led’ collaborative research of particular relevance to the future of Australia’s sugarcane industry include the development of sugarcane gene technologies, varieties tailored for the value‐ added products and biofuels, engineering innovations for sugar mills, and science‐based reduction of the industry environmental footprint.

In most cases, university researchers are closely involved with participants in the industry corporate sector including representative bodies (i.e. CANEGROWERS), sugar companies (e.g. Sucrogen), service companies (e.g. BSES Limited, SRI). Many projects involve collaboration with other government‐funded research providers (e.g. CSIRO, DEEDI), sometimes through concerted multi‐party ventures such as cooperative research centres. Advanced students (particularly higher degree research students) play an important dual role in this process— as productive researchers in high‐priority projects and as potential recruits with skills needed for future

industry development.

The university charter for research across the whole spectrum from basic studies to commercial delivery makes the sector an important source of insight into emerging technical opportunities and challenges for industry. Similarly, the charter for research across environmental and social issues along with the traditional expectation of independent academic analysis makes the university a vital source of broader (and sometimes challenging) perspectives for a forward‐looking industry.

Appendix C. Detailed full‐time equivalent (FTE) capacity analysis*
	RD&E area
	Current FTE capability

	Plant breeding
	11

	Plant pathology
	5

	Plant physiology
	1.5

	Agricultural engineering
	1

	Biotechnology
	19

	Remote/sensing/GIS
	0.1

	Extension/education officers
	31.75

	Research management
	4.4

	Technical officers
	64.5

	Pest management
	4

	Soil science
	0.1

	Economics
	2

	Food technology
	3

	Post‐harvest processing
	8

	Agronomy
	6

	Environmental science
	0.6

	Irrigation science
	2

	Social science
	0.4

	Chemist
	2

	Weed specialists
	2

	Near‐infra red technology
	4

	Biometrics
	1

	Database developer
	1

	Research station management
	12

	Communications
	1

	Corporate services
	28


* Based on a survey undertaken by DEEDI in 2009 as part of the development of this strategy.



